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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 Informatiom
Delivery Systems

"PROJECT No. =~ : "931+036C.i:

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 29/36 1979 meetin
UV
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UNITED SJATES GOVERNMENT
Memorandum |
ACTION

DAA/DS/FN, Tony Babb DATE? March 27, 1979

DS/AGR, Dean F, Faterson /&.«m 7 gm

Seven and one~half Month Administrative Extension Requiring $520,000

for the Research Project "Development of Improved Varieties of Soybeans

Supporting Cultural and Marketing Practices for Production in the

Tropics and Information Delivery Systems", (Project 931-0560),
{Contract.AID/tal/e=1294)

Problem. Your approval is required for a seven and one~half month
§520,000 administrative extension to provide the time necesgary 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 soyboan 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 about
40 per cent with excellent nutritional balance and capable of producing
high yields, are the most promising potential source of vegetable protein
and also produce large quantities of useful edibie fats, Experience in
the International Soybean Variety Experiment (ISVEX) indicates that the
soybean 1s 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 under
small farm conditions in tropical and subtropical zreas, including many
regions where protein shortage presently is acute. To accelerate the
rate of expansion, more information is needed on the cultural require-
ments of the crop in the subtropical and tropical latitudes and on
varieties cthat 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 lmowledge base and management systems for tropical and
subtropical enviromments., %ork in progress to develop improved production,
harvesting, handling, and storage aethods for seed and grain under tropi~
cal conditions will continue.

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan



The DSB Review Committee and RAC both have reviewed 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 period
April 1, 1979 to April 15, 1979. The in-depth evaluation scheduled for
October 16, 1978 had to be postponed due to A.I.D.'s 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 conduct
the 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 month
extension will continue activities as specified in the "scope of work"
of the currently approved pProject paper and also as specified in the
existing current contract,

This continuation is based on an earlier unsolicited research and develop-
ment proposal. This extension meets the guidelines for contract amend-
ments, 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 same

as, or substantially similar to, the goal stated in the original contract.

A Soybean Collaborative Research Support Program is scheduled for imple=-
mentation in FY 82, All subsequent activities to the eventual extensions
through March 31, 1982 of this project will fall within the purview of
this upcoming Soybean Collaborative Research Support Program.

Pertinent to the RAC recommendations on reduced funding levels for the new
Project proposal, the University of Illinois has been informed of these re-
commendations and requested to preseant two levels of funding., One would be
a minimum project below which it would be impractical to continue the
project. A second level would indicate what in their opinion is a more
optimal level considering international soybean research needs. A clear
delineation would be made as to specific additional activities and their
cost at the optimal level as compared to the minimal level.

The University of Illinois has been informed that at the July meeting
there is an equal chance that RAC may recommend for project termination as
for 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 be used as a transition from the old to new
project objectives and scope of work.
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Major "yp:: of Aclivity: Key Problem Area - Higher Protein Crop Production 2%

931-17-)30-

Project T tle: Development of Improved Varieties of Soybeans and Supportiing
Cultural Practices for the Tropics

Contracto.:: Illinois University, 113 Mumford Hall, Urbaha, Illinois 51801
Contract !umber:
Contract Uoordinator: Dr, Farl R, Leng

Title: Assistant Director, International Agricultural Programs
Projecl Humber: -

Present:

Project Duration: Started_ 9/1/71  Termination Date Eight vears

Illinois Puerto Rico Total
Budget: ) Tunds obligated through FY 70 - - -
) Tunds for ¥Y 71 . - - -

¢) Tunds for FY 72 1125,000 75,000 200,000

d) Funds for FY 73 125,000 100,000 225,000

TA/AGE Preject Manager: Di, C, A. Preitenbach
TA/AGF 4g-onowy Research Project Specialist: Dr, S, C, Litzenberg:r

Purpose: Soybeans are rapidly becoming an important food Jegume crop in
developing nations, FEach day they are contributing more nccded protein in the
developing nations to more neerly balance the diets of people living vheore
cereals and rool and tubers are the major food crop groun, lHouever, the rate
of increase is much too slow to satisly the ever increasing need for more pro-
tein, With the concentration of efforl on ithe seiection ol soybesn varicties
especially bred to compele favorably for yield with other crops in the tropics
even greater in.rease of this high protein crop can be expected to serve the
needs of developing nations, Heretofore in the tropical environmeni: soybeans
have yielded only a fraction of their known capacity, Part of this is becasuse
the varieties used verc selecled for growing in the temperate environrments where
sunlight, rainfall, temperatures, prevalent diveases and insects are not the
Same as cncountered in the tropics, the resulti being inferior production,

With the development of higher yielding soybeans varictice especially bred for-
the tropice it is expected that this high protein legume will become competitive
with other foods crops, Soybeans arc presently the most extensively grown le-~
gume crop in the world, Only rye is less extensively groun of the cereals,

With more protein nceded in the tropics and soybeans being a warm-season crop ire;
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
varieties of soybeans and supporting cultural practices for the tropics,
Soybean brecding work will be conducted at Illinois and Puerto Rico in con-
Junction with cooperative work at CIAT in Colombia, IITA in Nigeria, and the
major national rescarch 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 adap-
tabilitly trial to satisfy c¢ifferent climate and soil conditions, Biochenical
evaluations for protein and amino acid balance will be made only on the mccet
advanced breeding materials 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 irproved cultural practices,

Accomplishments and Utilization: MNone as yet since the project is to just get
started; however, there is reason to predict tremendous progress in the develop-
menl of superior strains of soybeans and supporiing techniques for their suzcess-
ful production in the tropics &z Illinois it uniguely qualified in this ares,

As these varieties are being developed needed tropical soybean recearch and pro-
duction trainers wonld be trained at Puerto Eico and I1linois, In turn these
would help extend the favorable efforts of this activitly,

Future Plans: To fully satisfy the objectives of this project will recguire at
least eight years, Should one or more of the International Improvement Ceniars
wish to assume regional or world-wide leadership roles in the improvement of
soybeans, then the objectives of this project would be changed and approorizte
action would followu,

TA/AGF : SCLitzenberger:cfe:6/23/71
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INTSOY Project 21y
Department of Agricultural Engineering,

Project Title: Soybean Seed Storage in Tropical and Subtropical Areas

Project'Numbet:

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.

Previoué Work:

Published work on the problems of seed storage in subtropical and tropical regions
‘48 limited. The references cited by Delouche, et al.l in 1973 appear to constitute
the most comprehensive listing available. Most are research papers or contract
reports from the Seed Technology Laboratory, Mississipgi State University. None are
specific in dealing with soybeans. Welch and Delouche® 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 reiative
humidity of the drying air is controlled between 40 to 50%. Walker® reports satis-
factory storage of soybean seed at temperatures of 15-30° 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
content change during storage at the farm and village level.

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 cquipment suitable for farm or
village.  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
supervision 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
-idn a second container insulated with rice hulls. Seed lots will be stored at a range
of initial moisture contents from approximately 77 '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 10Z storage moisture content) to
prevent damage in handling and planting.

Probable Duration: Three years

Financial Support:. International Soybean Program

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

Project Membefs: Carl N. Hittle
) W. Ralph Nave

Institutional Units Involved:

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

EDR:ricb
12-9-74
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Agricultural Experiment Station .
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University of Illinois

PROJECT OUTLINE

Project numbe

Title

Soybean Diseases Causecd by Viruses of Importance in the Tropics

- Previous work

~ Legume viruses of importance in tropical areas huve attracted the
occasional attention of virologists for many years. Costa and his colleagues
(Costa, 1955; Costa, 1965; Costa and Carvalho, 1960; Costa and Carvalho,
1961) and Silberschmidt (Flores and Silberschmidt, 1966) in Brazil, Bird
and his colleagues (Bird, 1962; Bird and Sanchez, 1971; Bird et al., 1973;
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
published the results of studies.on tropical legume viruses. These studies
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 mitigate the impact of the diseases. Few
thorough going surveys of the occurrence of legume viruses in the tropics
- have been made, and no conccrted attempt has been made until rccently (in
Puerto Rico) to study anv 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
thoroughly than others. But little is known about which .f these may spread
to soybeans and of what importance they will be in the performance of this
crop in tropical areas. Morcover, even less .is known about the viruses
jndigenous to the tropics that may spread to soybeans (Bird, et al., 1974a).

Over 25 viruses are known that can infect soyhecans (Thormberry, 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 lewumes and all but one are transmitted by insects (aphids, thrips,
or beetles). The likelihood that spread of these viruses will occur from
indigenous vegetation to soybeans is great. On the basis of experience. in
central and southem reuions of the Unitad States, the soybean diseases
caused by these viruses will be more severe in the tropics than they are

in temperate arveas. In addition to the conventional, well-characterized .
viruses of sovheans, several soybean discases caused by virus-like agents
that arc spread by whitetlies have recently been described (Bird et al.,

- 1974a; Bird and Sanchez, 1972; Costa; 1955). Onc of these, an agent from



‘a common leqummou> weed, Rhvnchosia: minima, causes a very severe disease
of soybeans in' Pucrto Rico. fﬁE’Hl\ca\e dLOnt probably a virus, is thought
to be related to similar agents causing diseases of beans in India and
Brazil (Capoor and Varma, 1948; Nene, 1972; Nenc, 1973; Costa, 1965; Flores
and Silberschmidt, 1966). In Puerto Rico the same agent causes important
diseascs of tobacco okra, beans, and pigeon pea (Cajanus cajan). The
whitefly- tran\m1tted virus-like agents have not been fully: Characteri:ced,
and while they may be viruses, they may also represent a new or unusual
class of plant pathogens. Few of this type of agent are of importance in
temperate latitudes. ) : :

Justification

——- That soybeans can be grown successtully 1n tropical areas has been
clearly established. ‘he world-wide need for the high quality protein and
high quantity of oil that sovbeans can provide is critical, and the need is
greatest in tropical areas. Rut plans to begin sovbean production in the
tropics cannot be made with confidence of success wnless much more is known
about the diseases, particularly virus discases, that may atfect this crop
in tropical settings. This is so especially in view of the many lequmes 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 will 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 systems.

. The results of these studies will be useful to the cooperating pathologist
in tropical countries, who will gain experience and insight into soybean
diseases and soybean production in their area, to the general agricultural
economy of the dC\eloplnu nations, which will benefit from thriftier crops
and higher yiclds, to sovhean breeders, who will have information on which
to confidently base their scarch for disease resistant and toleragt geno-

types, and to sovbean cntomelogists, who through their cocperation in
parts of this rescarch will gain knowledge 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 he expectad to further our general knowledge
of plant virology. Tropica) plant virolegy is still very much in a de-
scriptive phaao and lags behind in,the de\elopment of op1dem1010q1cal and
etiological studies. bluc1d|;10n 01 the nature of the whitefly-transmittet
virus{like agents hould be a particularily important advance in our wnder-
standing, since there are over 30 plant diseases, mainly of tropical piants
of which the causal agent fulls in this class of pathogens.

It is conceivable that somc of the disease agents that affect sovbeans
in the American tropics could spread to sovhean producing regions of the
southern United States, where the climate is not wunlike that in the sub-
tropics. Thus, another henefit that will come from the research proposed
here is an understanding of the potential threat these agents may pose to
dpmqstic sovbean proJuction. : T

Ef, ‘The. proposed vesearch will fulfill the following overall objectives:
<o improve our understinding of the nature and means of spread of soybean



" viruses in tropical areas, to encourage and stimulate the development of
an interested and competent corp of plant pathologists to conduct research
on soybean virus discases in tropical regions, to assemble and disseminate
knowledge about soybean virus diseases in the tropics, and to provide in-
formation and technical assistance to plant breeders in their attempts to
test new soybean varieties for .resistance or tolerance to important soybean

diseases. .

Objectives

1. Tb'purify and characterize in detail the nature of the virus-like

whitefly-transmitted agent causing yvellow stunt mosaic (Rhynchosia
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 from
an agronomic and climatic point of view, and to carry out cocperative
surveys of soybean viruses. :

3. To devise procedures for efficient and thorough screening of soybean
varieties for discase resistance or tolerance.

4. 'To devise sophisticated but simple methods enabling relatively
untrained personnel to diagnose sovbean virus diseases on location
in tropical areas without requiring scphisticated or expensive
equipment.

S. 'To assemble the world literaturc on soybcan virus and other dis-
eases in such a way as to make citations and sunmaries of results

readily available for dissemination.

Procedure

1. The plant virology laboratory at the University of Puerte, Rio
Piedras, under the direction of Dr. Julio Bird, is engaged in white-
fly-transmission studies of the Rhwnchosia mosaic agent and is also
equipped to search for evidence of a virus-like particle by electron
microscopy. Results of tests in Dr. Bird's laboratory show that

the agent can bhe mechanically transmitted, but transmission was in-

frequent and erratic. In cooperation with Dr. Bird and his col-

leagues a new research effort will be made to obtain efficient
mechanical transmission of this pathogen. Traditional metheds will
be used in initial attempts to transmit this agent, but new ap-
proaches will be used. Infected tissue will ho chilled and homo-

' genized at ice temperature in a variety of buffers at high and low pH.
Bentonite and other anti-nuclease agents will be used. Phenol ex-
traction will be used in attempts to obtain infectious nucleic acid.
Freshly cut tissuc will be used directly without aomogenization.
Attenpts will be made to transmit from plant parts other than Icaves,
such as roots and flowers. The results of preliminary tests in
Dr. Bird's laboratorv give .reason to be confident that simple mcans
can be found to transmit this pathogen easily and regularly.



Concurrently, infected plants will be established in isolated,
quarant inad greenhouse or growth chamber space at the University of
I1linois, where extraction and isolation methods will be developed
to concentrate and purify the pathogen using ultracentrifugation,
chemical fractionation, and clcctrophoresis. DNepending upon the re-
sults of preliminary tests the research will 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 present at very
low concentrations. Electron microscopic examination of preparations
during this phase of the investigation will be Jdone at both the
University of Illinois Electron Microscopy Center and in the plant
virus laboratory at Rio Piedras. If the pathogen proves to be of an
unconventional nature other sophisticated biocliemical or optical
techniques will be developed to characterize it. -

Cooperative agreements will be made with plant pathologists in
several tropical countries where interest in and potential for soy-
bean production is high. 1In some of these countries a disease trial
will be planned in which about six promising sovbean 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 suited to each country 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 encountered. Weekly ov-
servations of the development of the crop will be recorded by the
cooperator in each location. Detailed observation of disease

_symptoms, patterns of spread, variety reactions, and, where an

entomologist is also available, of insect occurrence, will be made.
Plantings will be harvested and vields will be measured. Virus-
infected plants will be tested scrologically or by electron
microscopy to hclp cstablish the virus responsible for all virus-

"like diseases encountered that are judged to be of potential im-

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 diagnostic‘aids (see

4 below). The number of such trials will be kept small so that

the project leader or the cooperating pathologist from the University
of Illinois can visit eagh trial at least once Juring the growing
season. New sovbeans being developald for the tropics could receive
early disease resistance evaluation in these trials once each co-
operat ing pathologist has several scason's experience with soyrbeun
diseases. In other countries, cspecially those where large acreages
are already plantad, cooperative arrangements-will be made to enable
local plant virologists to thorcughly survev and identify the virus
diseases present. Cooperative work done at Tllineis would include
final purification, antiserum praduction,and electron microscory
examination. '

- A program will be established to screen candidate varieties pro-

duced in the INFSOY breading program for tolermnce or resistance
to virus Jdiseases of importance in tropical aveas. This is a some-
what longer range ohjcctivo-thu; others sct out here, and the

A -



methods and scope of these tests will depend on the diseases found
to be important and the number 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 will
be needed for some viruses. Field trials can-be incorporated 1nto
the discase tr1a1 program at appropriate locatlons

An 1mportant long-range objective of the research proposed there
is to stimulate plant pathologists in tropical countries to take an
interest in sovbean diseases so that as sovbean 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 applving research results from this
and other programs to diagnosis of sovbean viius diseases will be
sought. Where applicable, serological methods will be exploited.
Cooperative studies with Dr. G. M. Milbrath, University of
I1linois Plant Virologist, will be undertaken to.lecarn how to pre-
pare and to enhance the immmegenicity of the coat protein subunits
of soybean viruses so that agar single or double diffusion or
latex agglutination tests with suspect tissue and high titer anti-
sertm can be used for positive diagnosis. The exploitaticn of
other approaches such as serologically-specific electron microscopy
[Derrick, K. S. (1973). Virology 56, 652-655] will be exploved;
specimens could be collected in the field on antibody-coated grid-

. prepared in the laboratory and observed when and where electron
microscope facilities are available.

A collection of soybean discasce citations has been started in con-
nection with preparation of a Sovbean Disease Compendium (M.
Shurtleff 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 sovbean vesearch workers around the world
will be solicited to keep the information up-to-date. Thé literature
bank envisaged will eventually be part of a larger svstem en-

compassing all aspects of soybean production and protection.
¢

Duration

Five vears, with revision at the end of this period

Personnel
‘Project leader Robert M. Goodman
Cooperating personncl ) J. B. Sinclair (University of I1linois)

"J. R. Bird (University of Puerto Rico)
V. Garcia (University ot Puerto Rico;
P. Melendez (University of I1linois)
"G, M. Milbrath (University of I1linois)
Vhr10u~ plwnt-patholoc1st~ in trop1gal countr1cs



Institutional Units Involved

Department of Plant Pathology. University of Illinois

- International Soybean Program, University of Illinois

Department of Agronomy, iUniversity of Illinois

Electron Microscopy Center, University of 11linois _
Department of Plant Pathology and Botany, University of PuertoRico
Department of Agronomy, University of Puerto Rico

Cbogeration

Cooperative studies will be an important part of this project. Work
will be done in cooperation with personnel at the University of Puerto Rico
others at the Universitv of Illinois, and also with a mumber of other inter
national research centers and universities.
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1. Froject Numbere-«==-~50-345
2'._ - 'J.‘itle----:-utilization of Whole Soybeans for Huwxan Food in Daveloping
' Countries .

3. Previous Works

In January 1970 members of the Department of Food Science developed
their ﬂrst prototype products prepared i‘rom' whole soybeans. gl)The pre-
pai'ation was readily accomplished with “limited processiné equipment.
Although the work prqceeded slowly due to lack of formal suppdrt the
' approach was unique. Relatively little work had 'béén done previously
-on the processing of whole soybeans for huxr.a.n food. _

. Mustakas, et al, 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 soyveans
wh:ich‘ was followed by' extensive dry-milling.‘ The finely miiled flour
wag then byérated, flavored and finally spray-dried. The resulting
product was acceptable but costly to pfepare. New York State (Geneva)
workers investigaéed the traditi9nal Asiatic metbod for prepagiz_tg s0y=
| b‘gan milk, They developed a modified x;xethod for preparation o‘t 80y
:milk vhich was known as the hot extraction process. (B’h)Thi: rzthod
was superior to the traditiona) method. However, the product was
'cﬁaracterized by some beany taste and the percez.xtage of pﬁtein
recovery was only fair - about 4O - 60%.

"The early products prepared at the University of Illinois contained
the whole soybear, were very bland, end the preparation pr;ycedure was
‘\;nc:;mplicuted. Thus, the University of Illinois work appeared highly

promising and encouraged further research efforts,



4. Justification.

There is a greae need for the development of simplified processing
concepts that can be used to prepare highly nutritious foods from
whole eoybeans.' High protein, (nutritious) foods are needed in all
countries, However, the need 1s most critical in the less developed
countries. - As we consider the future, the need for high protein,

'nntritioua foods appears certain to increase rapidly; Thus, immediate
effort is justified to complete de;elopment of the concept for pno-
cessing whele'aoybeans for human food.

5. Objectives

1. To develop readily adaptab1e~concepts for the preparation of
various whole soybéaﬁ'food prqducts for use in home and yillage
industry in developing countries. Specific enphasis will be
directed towards the preparaeion of simple soybean "milks"
and other products such as high protein weaning and breakfast
foode.

2;' Nutritdonal‘evaluatiou of selected soybean products will be

. ”earried out, Protedn efficiency ratios (PER) and 4mino acid-
analyaee will be mace rn soybean food products which, on the
basis of appearance and'taste, show pfomise for human foods.

3q 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 moet suitable for home
cooking, Information of this type will be useful for plant
breede:s vho are developing soybean varieties that are ideal

for direct consumption as cooked beans,



6. Procedure

1. fhe 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
pPrepare products such ag s0y "milks" or weaning foode. Even-
tually, if Justified, work will be directed towards developing
suitable processing equipment that can be used in small village

';-induatry.

2.' Previous limited nutr‘tionai studies indicated that certain

soybean Products were superior to others in PER. Various
" soybean~cereal pProducts exhibited substantial differences in

nutritional value, Thus, detailed studies will be made to
determine the effect of processing variables on PER., Studieg
will be conducted to determine the optimum soy-cereal com-
binations as well as the most desirable Preparation ;nd
proceesing procedures, Evaluations will include acce%tance
tests as well as PER and amino acid determinations.

3¢ Work ig under way in regard to the study of varietal differencee
on the direct cooking quality of soybeans, Initial studies
euggest the possibility of differences amongat varieties ag
regards cooking time to _optimal tenderneea. A careful exami-
nation and evaluation of commercial varieties as well as certain

exotic and vegetable strains of soybeansg would be desirable.



Identification of varieties or strains of soybeans‘whigh'
require significantly less cooking time 1s of importance
in devéloping varietiea that require less energy expenditure
to ;iOEesé fbr humgn consumptidn.'
7. Duration
This work would cerﬁainly require a minimum of three years énd

perhaps as long as five years. Present USAID funding will terminate
on April 1, 1975,

8. . Personnel
L. K..Ferrier
"A."I, Nelson
research aséociaées or stistants
9. Institutionai Units involved -- compu:er-science
10; Cooperation'—- Department of Agricultural Engineering and perhaps
the. Foods and. Nutrition Division of the School of Human Resources and
Family Studies, |
11. Fin;ncial 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 cver 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 seeds, 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. phaseolozum var.
sojae, Colletotrichum truncatum, causal agent of anthracnose, and Cerco-
spora kikuchii, causal agent of purple stain, then spread to surrounding
tissues (4, 12, 14). Plianting date and storage conditions affect the
occurrence of certain seed-borne microorganisms and, thus, influence seed
quality (9).

JUSTIFICATION: 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 gemmination and emergence be understood, “then control
methods may be developed.

OBJECTIVES:
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 sceds; and .

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



PROCEDURE:

1. Collect soybean seed samples from 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
jsolated microorganisms on suybean 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 quanti<iy and the level of primary inoculum in seeds.

The biological determination of microorganisms associated with soy-
bean seeds from various locations within tiie 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 rzcover 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 colonjzation of three fungi in soybean seed has
been completed. Work has begun on locating the bacteria in soybean seeds.
Chemical control siudies 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 thermmal-gradient plate system is required to further study
interactions between temperature and expression of -pathogenicity by seed-
borne microorganisms.

DURATION: 3 yearvs.
PERSONNEL: |

James B. Sinclair, Project Leader
Prateung Sangawengse, Postdoctorate for 6 months ending February 1975.

INSTITUTIONAL UNITS INVOLVED: INTSOY, Department of Plant Pathology, Univer-
sity of Il11inois; and Department of Plant Pathology and Botany, University
of Puerto Rico;

tDOPERATION: U.S.D.A. chional Soybcan Research' Laboratory, Urbana; fellow
scientists from Ethiopia, Thailand, Egypt, Iran, and other countries.

FINANCIAL SUPPORT:

Project Lcader:
Postdoctorate :

Support :
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PROJECT OUTLINE

Project Number

‘Title -
Suppression of soybecan 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 to a more favorable year-round
temperature for the.peets.  Current1y, these high pest populations
are being suppressed largely by massive dosages of chemical insecti-
cides. These insecticides result in several unfavorable side z2ffects:
1) they are costly to the farmer, 2) insect pests can develop re-
eietance to them, 3) environmental contamination is great, &) residual

.effect of the insecticides can contaminate the newly produced soybean
grain,‘end 5) the natural control agents in the field can be_eliminated.

This last effect can so upset the soybean ecosyeeem that previously
non-peet phytophagous species (potential pests) increase and cause
economic damage, (i.e. become nctual pests). This natural enemy complex
in soybean fielde around the world is an extremely important buffer to
large yield losses. This cemplex should be studied and its capabilitiea
fully understood sothat it can be manipulated to itas fullest, tnereby
reducing insecticides and maintaining high yielda for farmers at a low

eoet/benefic ratic.



The natural enemy complex includes paraaitoida. predatots and
pathogens, The natural enemy portion of the project outline will deal
mﬁinly with the entomophagous insects, the parasitoide and predators.
‘ﬁelatively little in a comprehens;ve way has been written asbout ento-
1mophagoua insects of soybean pests. Of the parasitoids, the majority
of the work has been done in the United States (e.g. Bacry 1970; i
Burleigh 1971, 1972; Landis and Howard 1940; Lentz and’ Pedigo 1974 1975,‘
Pedigo! Stpne’ gnd Lentz 1972,°1973; Underhillh}934; Whiteaide,-Burbutie
énd;Kelaey 1967), but a. few publications have dealt Vith;opher:areae.of
:ﬁheﬂworld.(gﬂg.nianndia,:Gangfade“;974).

Likewise, the bredator complex in soybean fields has received
‘most notice in the United States (e.g. Dumas, Boyer and Whitcomb 1962,
1964; Greene 1973; Greene and Shepard 1974; Neal, Greene, Mead and
Whitcomb 1972; Neal and Whitcomb 1972; Robinson, Stannard and Armbrust
'1972; Shepard, Waddill and Turnipseed 1974; Waddill and Shepard 1274;
Waddill, Shepard and Turnipseed 1974). There aré very few detailed re-
ports of predafors or predator complexes in aoybeap fields outside North ‘
nAmerica. 0f the few I have in hand, I qite.§ingﬂ. Ehiﬁe,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, plax
-a‘mnjor role in the epidemiology of soybean virueés. Viruses,‘moregver,
Pose a véfy serious thfeat'to:aoybean‘prodﬁcéion.'éspéciéiif in the
'iﬁdpica. because of the abundance of insect vectors, 6£ other leguminous

ho=-s both for the viruses and their vectors, and the absence of a winter



'aapecinlly when double virus 1nfgctiona occur (Ross 1968).

There.are three major methods of controlling virus spread: develop.
l§1ruh'iééistgﬁt'doybean varieties, control seed qual??y where viruses
éa? be seed born (gég, soybean mosaic §iru§f; and confrpl the mévemené
. and spread qf virus vectors. The virus portion of thig project outline
:deala only with the third method. |

Soybean virus vectors fall into four main'categories: aphids
Lwhich transmit aoybéan mosaic virus and.many others; beetles (mainly
leaf beétléa) which transmif cowpea'moaaic virus, bean pod mottlé virus
and othera; thrips which transmit tobacco ringspot virua. and whiteflies
which transmit many yellow type diseases that are especially severe in |
the American and Asian tropics.

Several researchers havé studied virus-vector relationships in the
‘inboratory (e.g. Bird and Sanchez 1971; Bird, Sanchez and Rodriguez 1974;
bosta 1965; Dunleavy.1957, 1973; Flores and Silberschmidt 1966; Koskimizu
and Tizuka 1963; Kuhn 1963, 1968; Kuhn, Demski and Harris 1972; Messieha
1969; Nene 1972, 1973; Patel and Pitre 197); Ross 1963, 1968, 1969; Tamada
i970; Walters 196&),Tb;t élmostlﬁothing ﬁé; been studied abo:; virue
ﬁbvemént in tﬁé'fiéid;'Qirus.céntrol tﬁréugh vector control oﬁ economic
injury levels of viruseg and their iﬂaect vectors. These are important
;bnaideratibn; for soybean ﬁr;;uction in the tropics and in the
temperate regions. What'infor;ﬁtion is gained from studies in the.tropica

can Sévérénsfeffed to'vifﬁa-Vectéf problems énd potential problems in the

United States, and vice versa.

gpatification and RQt19“31¢:'

:Of ;be_yafious:pqoplea_of:the.wqth,:thqae inhebiting the tropics

and subtropics have the greatest protein deficita. Soybeans containing



a large proportion of high qualicy protein, are an excellent source -
;for correcting this deficiency. Furthermore, eoybeana can be succesg-
'fully grown under tropical and eubtropical 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 with small sized fields
‘oown to mixed genetic types, characteristic of developing nations,

'io not as readily exploited by endemic plant pests as are vast,

:uniformly genetic monocultures, chararteristic of developed nntione.

 Com in-the.Midwest,:fon~example,.was.hit.by a.'dramatic. epidemic. of

[N

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
feeaily echieveble inthe tropics and eubttopics. However, since many
of the potential pests and vectors are elimated from soybean mono-
1cultoree in develuped netione because of long, cold winters, crop

»

.protection 18 more easily attainable in temperate regions. One can
ll

}imegine the potential hazards with vast plantings of narrow genotype
soybéans in the tropics .and subtropics, where plant pests and viral
. ‘ 4

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

lmportant that the most flexable, most economic and longest lasting

oy

methodo-ogies'oe put to use while dangerous. short term methods be

~

discarded. rThe method of crop ptotection based soley upon . -prophylactic
ol ’...'

use of brond epectrum pesticidee is costly and dangetoua. and ohould be



diecarded. ThAt based upon overall economic, gocial and environmental
.values to optimize pest control should be used. This later method
10 variously known as "Integrated Control," "Peat Hanagement. and .
;"Integrated Pest Management,” and utilizes all suitable techriques
_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 oftnn been discussed and in a few cases demonstrated that care=
. ful management of agroecosystems saves farmers money and is environ—
* mentally much aounder than prophylactic use of broad spectrum in-
secticices (e.g. Klassen and Ennia 1974 Metcalf and Luckmann 1975;
Qﬁézada gg,gl, 1974; Ridgeway 1969; Smith 1972; Smith and Huffaker
'1973; Teetes et.al. .1975; and T;rnipseed 1972,1973).
Within the context of an integrated pest manzgement approacﬂ,
the n;turalli éccurring entomophagous insects in a soybean field
usually exert a considerable suppressive pressure on phytophagous
insect populations; They attack pest species at all stages of develop-
ment, Eggs are parasitized by many families of wasps and are :ucked
‘dry by many groups of p;edatora. larvae and nymphs are ~ttacked' by
manj‘Qnsp and fly parasites and by predaceous beetles, true bugs, lace
C e . .
‘wings, thrips, spiders and mites; adults are:attackedy by £fly eﬁd wasp
’parnsitea and by predaceous flie;. beetles, true bugs and spiders.
These entomophagous species abound in soybean fieclds where chemical
insecticides have not or only prudently been used. and largely account
‘foi" éontinual pest population suppression bglow economic injury levels.

%7 -‘Whilé the species of entomophagous ingects differ from one part

‘bf'iho world to ‘another, the entomophagous couplex as a whole remains



neatly 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, moat of the genera are the same: Nabis, Geocoris,

Orius. The same is true of parasitoids and other predators. 1In
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

agroeccsystems,

" Several important research areas need to be persued regerding

entomophagous insects in soybean ecosystems. The following, I feel,
have high priority:

1. . By methodical sampling and observations, monitor entomophagous

" species in the':soybean ecosystem and record population fluc--

tuvations, host species, and apparent ability to regulate host
populations.

2. Determine for cach 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 cnemies. 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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6e f:Detetmine effect of chemical pestic;dea on beneficiallapeciek.

Consider a recent ﬁroblem in I1linois. In the ‘'spring of 1975,
most of the southern half of Illinois suffered the worst outbreak '

of the soybean thrips, Seriéoth;;ps variabilis (Beach), in history.

Thrips 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, Orius
insidiosus. The outbreak was completely controlled by early summer
and it is expected that no yield logs will result. No insecticides
were recommended and ‘few 'were:-used.- Several important questions: .
arise out of this experience, emong them, these have apecial~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
Orius, permitting them to build up to high numbers and act
as significant buffers to other: pest outbreaka in mid and
* late summer?
‘ _ : s
3. VWas there a threat of virus disease epidemic (bud blight)
- due to the high numbers of thrips?

. :
These questione ahould be asked, and aatiafactory answers must t.e

’
'I

discovered before another. and potentially more severe, outbreak
occura;

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



Becauae-of their potential to aignificantly reduce soybean
yields and becauae sone viruses can be seed born and thua affect
seed qua‘ity and breeding programs. soybean viruses should form an
important and integral part of any integrated pest management
strategy. Unfortunately, nuch vital information is lacking. For
_each soybean virus disease the following questions should be answered
‘before a comprehensive stractegy can be formulated:

) I Hhich 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 veetors? 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?

&  How is the virus apread within and between fields? Wnhat 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

. ¢ ) '
trdpics and subtropics, or those which directly affect the soybean
: . o
breeding program. They are soybean mosaic virus (SMV), tobacco ring=-
spot virus (TRSV), cowpea moaaic virus (CPMV) , bean pod mottle virus
(BPHV), tobacco streak virus (TSV). and several similar-type yellowa
wosaic discases of soybeans caused by virus like agents,

Since pecst complexes differ in different parts of the world and '

since several important virus diseases are presently confined to re-



vs?rfcted areas of the world, 1% seems reasonable and Justifiable td-
‘initiate the qbovg research in several portions of the aqybean growing
world, Research is already';nderw;y at the University of Illinois~.
at Urbana-Champaign and at the University of Puerto Rico ;t the
yeabela, Lajas and Adjuntas experimental substations. It is he;ein.
.préposed that further expansion include the Univeraiti of the
Philippines at Los Banos (in cooperation with SEARCA and IRRI); IAPAR,
ﬂondrina, Brézil; end an unspecified location in the Hiddle East;
another ;n West Africa; a location inVCentral_America (probably at
the University of El Salvador, San Salvador); and a 1ocatioﬁ in the
dry suBtropice of Northern Perq (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 caﬁ be introduced to help control
pest epecies;'knowledge about viruégs and their potential vectors
can be quickly put to use 1f some v;rus is acidentally introduced into
the United States.,

I'It 18 of the utmost importanse that we learn to manage the
latural control agents in éoybean fields more effectively and that we
'valuate the importance of insect vectors in the sprend‘of virus
lleeases in soybean fields. The proposed research will fulfill thege
bjectives and in 80 doing will_encouraée and stimulate related re-
earch b& scientists around the world, develop, through student

seistantehips, competent young researchers to further explore these
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major objectives, assemble and disseminate. pertinent literature and
other means of knowledge about these‘majof objectives, qnﬂ assist
plant oreeders in producing tolerant or resistant soybean varietiés

to major pests and virus vectors.

Goals'and Objectives

The overall goal of the program, of which j& project is an’
dntegral ﬁart, is to devise and disseminate technology needed to i

_pli;ent soybean pest management programs, emphasizing tropical and

_subtropical aréaﬁ.
)

Specific objectives of‘sx'broject are to asserble relevant
.1iterature on, and, through basic and appliéd researéh, help pro-
-vide information crucial to

;T_ the manégement. manipulation and augmentatioﬁ 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 sovbean seed,’ -

“Procedures
To impliment objective I.;the following will be undertaken:
BN 'bPrepare a data file by assembling existing literature (using
) " facilities of the Soybean Insect Research Information Center)
snd specimen data (housed in the International Reference
Collection of Soybean Arthropods).

The file will include the following typea of information:

a. 1list of all key and occasional soybean insect pests in
* __the world, :

b __mep of the known distribution of each listed pest.
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Ce't 1ist of alternate host plants (especially crops) of e;ch
listed pest. : ' '

d. 1ist of parasites of each listed pest.

e, map of the known distribution of each parasite and
hyperparasite, ’

f. 1list of known host rhnge of each parasite and hyper-
. parasite. -

g summary of knowledge of effectiveness of each parasite
on each host pest in each crop per region,

h.':liat of all known predators of each listed pest,
i, 1list 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, -

ks summary of.knowledge‘of‘effectiveness of each pradator
. 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.,

ne the entire data file will be updated as new infér—
mation pertinent to topics (a-k) are discovered.

0o this file will, at the end of five yeafa. form a
portion of a book on Soybean Insects of the World.

A study will be conducted of the effect of plant resistance on the
efficiency of natural enemies. Kogan (p. 139, in Metcalf and
Luckmann 1975) described a model proposed by S. Bombasch in which,
on a susceptible host plant, predators were unable to control

a particular host, but on a resistant host plant, they were. A
3imilar example by K. J. Starks (p. 140, in Metcalf and Luckmann
1975) using parasites instead of predators demonstrated a like
iffect, 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-
Yean looper, Pseudoplusia includens, as the pest and
a pentatomid, Podisus macuiiventris, 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.

be 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.

cs these sets of expefiments 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 pcsts
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 mices,
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 catalogueﬁof
Orius and where they occur in the world. )

bs population dynarics of Orius spp., emphasizing compa%ative
aspects. Included in this will be laboratory culturing
of as many species of Orius 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. . .

¢s field bioiogy of one or two species of Orius will be

' undertaken. Orius insidiosus will be studied because
4t occurs in Urbana and because of .its wide geographical
distriburion, occurring throughcut South and Central Americe
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 ‘etudied.




‘de” the introduction of some species of Orius into areas
no% containing endemic agressive svecies will be under
. taken.

e. the ability or Orius 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.,

8+ a comprehensive paper on brius, stressing comparative
biology and potential as biological control agents -
will be undertaken at the end of this project outline
renewal date, o : .
Objective II above will be developed jointly by Dr. R, M,
' K >
lman and myself. To imp%iment this objective, the following
l be undertaken:
~ Prepare a computer-based data file on viruses and their vector
in soybeans by assembling existing literature (using SIRIC
facilities and soybean disease compendium) and specimen data

(using IRCSA facilities). The data file will include what is
known in the following categories: '

&, 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, .

€. deccription of disease symptoms of viruses and virus-iike
: agents on soybeans. - '

d. 1list of alternate plant hosts of each virus and virus-
- like agent. "

e. 1list of vectors of each virus and virus-like agent.
f. 'map of the distribution of each vector species.
8« 1ist of the host range of each vector species,

he 1ist of the virus and virus-like agent transmissible by
, . each vector species., -"
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1. 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.

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

Work out the relationship of tobacco ring spot virus (TRSV)
which causes bud blight disease of soybeans and its vectors,
especially those belonging to the order Thysanoptera. Include
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 ped 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 becon
leaf bectle, Cerotoma trifurcata, in Illinois, and Dr. W. G.
Ruesink has begun to model tliis 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 1 propose to take
advantage of the wealth of expertise now existing on the
University of 1llinois 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 establis
economic injury levels and will work closely with Dr. W. G.
Ruesink in forming a model of the beetle, the virus, and »
soybeans., :

14
A study has already begun on soybean mosaic virus (SMV) and
its spread in fields. While SMV 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 vioble brceding lines. In order to eliminate SMV from
breeding lines, much about its epidemiology must be learned.
We know that SMV 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 SMV occurs under actual field con-
“.ditions?

.be what aphid species are flying during field spread?



"is -

‘e, what are the species responsible for the spread of SMV?

d. in what direction are they flying?

e how long can SMV, a nonperaiatant virus, be retained

by an aphid vector?

£, 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 SMV, taking intc account aphid behavior and phenology?

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

vhitefly, 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
All experimental work will have
to be done in other countries where the virua and whiteflies.

vector and virus-like agent.

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
“{chael E. Irwin -~Univ.

Cooperating Personnel

Raul Abrams . Univ,
J. K, Bouseman Univ.
G. L. Godfrey Univ.
R. M, Goodman . Univ.
Marcos Kogan Univ,
H. C. Minor Univ,
E..Ho PaSChal II ) Univ.
P. W, Price . Univ.
W. G. Ruesink " Univ.
L. J. Stannard Univ.

G. P. Waldbauar Univ.

of

of
of
of
of
of
of
of
of
of
of
of

I1l. and I11: Nat..'Hist.

Puerto Rico, Hayagﬁez
I1l. and Ill. Nat. Hist,
Ill. and Ill. Nat. Hist.
Illinois

I11. and Ill, Nat. Hist.

JIllinois

Illirois
Illinois
I1l., and Ill. Nat, Hist.
1110 and I11. Nat. Hist.
111, and I1l. Nat. Hiet.

Suzvey

Survey

Survey

Survey

Survey
Survey
Survey
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itential Cooperators

E. J.. Armbrust Univ.-of I1ll. and Ill. Nat. Hist, Survey
* De Po Bartell ‘Univ. of Ill. and Ill. Nat. Hist. Survey
. Gs L. Greene . University of Florida

P. L. Meléndez University of Puerto Rico .’

G. M. 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
L |
_University of Illinois
Department of Agricultural Entomology
. Department of Plant Pathology
Department of Agronoimy
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 Instiéutes and Universities

University of Florida

Clemson University «

Louisiana State University

Iowa State University.

Ohio Agricultural Research and Development Center
'University of Los Banos, Philippines ,

Vista Florida Experimental Station, Peru

Instituto Agronomico do Parana (IAPAR), Londrina, Brazil
Univereity of E1 Salvador

. Cooperation
This project will be built upon scientific and institutional co-

)peration. Most of the virus vector research will be conducted ;ointly
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Qith R. M. Géodmnn (virologist). Depaftment of Plant Pathology,
University of Illinois. Much of the entémophégous inaeét research °
will bé'conducted in coopéracion with Marcos Kogan (entomologist)
and with i. J. Stannard (entomologist), both of the Illinois Natﬁral
History Survey and Unive;aity.of Illinois., Several institutions.and
Universities and their researchers will play.a major role in the

Hevelopmen; 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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|NTSOY IMETIDMAL SOYBEAN PROGRARN

>OLLEGE OF AGRICULTURE
JNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN

13 MUMFORD HALL, URBANA, ILLINOIS 61801 USA, CABLE: INTSOY, TELEPHONE (217) 333-6422

November 21, 1975

| 1OV 261978
Dr, Willard H. Garman, Chief - RN
Food Crop Division
Office of Agriculture
" Bureau of Technical Assistance
Room 2239 New State Building
Washington,- D.€. 20523 - - - ---.

Dear Jess:

You may remember when %Till, Keith and I were having lunch
vith you, Dr. Hesser and others on November 10 the discussion
reached a p01nt ‘at which Bill referred to procedures by which
research conducted by INTSOY staff members under coatract AID/

- CM/ta-c-73-19 were integrated into the College of Agriculture
Experimen: Station. Bill indicated 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 pror® 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 or 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.

—

b

Best wishes,

Sincerely,

(-!M
Thomas A. McCowen
Assistant Director

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

INTSOY is o progrom of the Univarsity of lllinols ot Urbana-Champaign and the Univenily of Puerio Rico -—‘Mgmﬁ,l



1. Project Mumber:
2, - m_g_ Improvanent of Soybean Production in the Tropics, Subtropics and

'nmrperate Zones of the hbrld

3. Previous Work:

Most of the recent sdybeah improvement vork has been done in the
Un}.teci States. Efforts have concentrated on developing 'variei:.ies better
adapted for production in the temperate climates from 30° to 45° N lat-
jtude. The influence of envirorment change on ‘soybean development has
" been examined (1 thru 14) in the U.S. .and selected other countries. N
Reseé.rch'progrmns for improving soybeans & exist in Brazil, Colombia,

Ind.la, Nigeria, Indonesia, Taiwan, and -othgr countries. However, soy-
" beans are not a staple food m these countries and the research programs
- are restricted. Wide range emlmﬁon of available soyt_:ean germplasm
'has not .bee'n c:.arplete'l.. Such work will serve as guidelines for developing
material better adapted to regions of the world where soybeans are not
-cm.r:rer'xtly.grown. Pest problems are expected to be many fold greater '
in parts of i:l;le. tropics as seasonal change does not break the life cycle
of pest organisms. Temperature and moisture régimes are usually favorable
for pest multiplication. ILight éensitivity in soybeans results 1;1 plahts ‘
of short stature and low pod height when grown at low lati‘udes. t?axm, |
 humid envuomrents are not favorable for obtaining high qual:.ty seed. Prod
. .uct.lon practices must be 1dent1f1ed to maximize grain y:Leld for d.Lfferent

environments.

4. .Justification:

.Soybea.ns have a great potential for supplying quality protein. to.the
diets of malnourished people in less developed countries. 'In many en-
viroments: the soybean is capable of produc;ing nmore protein per unit
area of land than any other crop. Edible 0il is also an important product
of the soybean. Therefore, the crop is important to those areas where



- T research w111 be conducted at the Agronomy South Faim,"Univer- .
S—‘:f'.‘” M Illinois; Experiment Statlons in Puerto Rioo and selected lo-
SETRS througl-nut ﬂxe world. The many locations are necessary to
=== aluate materlal, methods and’ techm.ques of soybean n'tprovanent.

’ Tentification of mate.rlal and methods for improving soybean producta.o
== mntxal for future expansion of the crop and elmmatmn of mal-
TSR0 in the developmg world. The research outlined in this Pproposal

Z= .i‘:‘-tsoftant for improving soybean production in the world.

w

"<\“t1ve5° _
. & 7o improve’ crop product.mn practices which will permit efficient

‘Soybean production.

X 'lb determine the fertility needs of tropical soils as they relat-
to soybean production. | N

C. o determine the' conpatibility of Rhi'zobium bacteria in soil.
en\iircnnents of the world and to introduce efficient strains of
‘the bac‘ceria. | |

']\ To dentify the best adapted availahle improved strains and to
' deve.lop ¢even nore superior soybean types for trop:Lcal and

temperate areas. '

2. Oovperate with local scientists to determine a package of
¥ractices for the areas which have potential for exparding
Soybean productio'n.‘ . '

;. Investigate the envirormental conditions to determine the
dest time of planting soybeans, Establish "date of planting”
' trials on a biveekly basis during the Tost favorable pericd(s).
2. Make preliminary studies to determine the growth habits of
t!é best adapted varieties, Use grorth habit mformation to
detemine plant population and row SPaf-‘ipg reoam\erdat.ions.

BEST AVAILABLE COPY



C.

-

Establish population and spacing trials for adapted varieties.

-3, Crop-sequence trials will be conducted at locations Selected

for adequate representation of major zonal eonditions.

Soil fertility needs will he determined for optimm soybean pro-
duction in the various soils of the world.

1. studies of requirements for major nutrients, such as nitrogen
), phosphorus (P), and potassiun (K), will be conducted at a

few principal locations. Attentiom will be paid to the possibility
of genotype-nutrient interactions.

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

fective soybean production.

3. Attention will be given to the problems of acidity (low pH)
and alkalinity (high pH) as they affect soybean production and

Rhizobium populations. - Efficient methods of correcting acidity

and alkalinity will be studied.

Studies will be made to determine the compatibility of commexcially
available soybean inoculants in soil envi.rormxents. Selected loca-
tions will be used for the introduction of individual Rhlzoblmn

stralns to study their efficiencyand ability to compete w:.th local
soil mcro—orgamsms Problems of local inoculant manufacture will

be studied at a few locatlons.

.Stuches will be conducted to identify the best adapted available

improved strains ami to develop superior soybean types for the trop1

'subt.ropics', and temperate areas.

1. BFBreeding o[ new strains vill be undertaken in.cooperation with
nata.onal and reglonal programs of cooperating agencies. The primary
goal of the breeding program is the development of high-yielding, high-~
quality soybean varieties. i’articplar attention wiil be given to

Tt N el ghawanbare” alvaadv fomd in imoroved



varieties, with better eoological adaptation t:o the growing oon- B
‘ditions of developing oount.ries and with resistance to maJor
disease and insect pests. The results of the INTSOY Variety Trials
will be utilized t:o'select parental raterial for the nyhridization—
selection programs to be conducted in Puerto R'LCO. ‘A strong inter-
disciplmary approach m.ll be emphasized in the breedmg program,
. with specialists in the fields of plant pathology, entomology, agri-
‘cﬁltm:al engineering, and plant physiology contributing in the areas of
" problem identification and development of hreeding methodologies.
&tent’ion will be .paid to broad-scale adaption, since environmental
variability is presently a-. serious deterrent to the use of available.
'itrpx"oved varieties. Physically, much of the breeding and selection
work must be done at selected cooperating sites, where trained plant
‘hreeders are operating. Early and advanced generation selected
. material w.ill ke dis tr‘.buted to cooperating hrecders for furth.r
.selection and evaluation. Breeding populations combining character-
- istics of special value will be developed, maintained at the Puerto
Rico site, a.nd dlsulbutei on request to plant breeder.s in cooperat.mg
areas. Close oooperatlon mll be mamta.ma m.th varietal develop-
‘ment activities in oooperat.mg countr:.es, w.lth ‘the object;.ves of ’
(l) formulat.mg breeding pools combining the widest possxble range
of desired characterlstlcs, (2) obta:mmg broad-scale testing of new
sel_ect.xons , and (3) strengthexung local breedmg programs by free in--
| tex.'change of materials and technical information.
2. A strong early effort will he to continue and expand major zonal
trials now being conducted by the Uni\}ersity of Illinois nxader_its AID.
contract program, at locations represent-;ing the main agro-climatical
' zoms of the world. These trials, as now conducted, consist of 15

improved varieties. The trials will be repeated in each ptinc:lpal



7.

-5

groving seasdn, at each test location. They will focus on

grain yield, maturity, chemical ceinposition, and major agronomic

characters affect.mg the practJ.cal usefulness of the variety
under a vide range of environments. Zones of study w111 erclucie:
(1) I.atituc}e zones of 10° units '

(2) A}i:itude zones of 5C0M units

| ‘E;(anples be:.ng Zone 1 = 210°-latitude and £500 meters

-altitude; and Zone 4 = £10° latitude and 501 to 1000 meters
-altitude; etc.

‘3. Prel:.mn.nary trials of promlsmg new strains w:.ll be cor*ducted

at a few selected locatlons in 2ach zone. Such trials typlcally .

. will mclude new select.lons frcm breeding programs at I1linois,

:I.n Pyerto Rico, and in cooperatmg countries, plus a few varieties
of krmm 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—performi.ng

in their areas of origin, These preliminary trials will be
conducted at locations typical of irportant agroclimatic zones,

an¢ where experience has indicated t:hat successful trials can

be grovm.

Duration:

" Five yeers
-Persénnel:
C. N. Hittle
E. H. Paschal II
D. K, vhigham

. R, E. Dunker

Vombdbihlanal Tadtm Juimlevade
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Ooope.ration:
Pr:lmary cooperat.ion will be with INTSOY Entatologa.sts and Path

ologists at'the University of Illinois and with the University ‘of
Puexrto RJ.co, Agronomy Departrrent, Mayaguez Canpus. Cooperatmn
will also include governnent OfflCla.lS, um.versxty staff and other

persons interested in soybean production and research fram indi-

-vidual countries throughout the world. International crop researc!

centers interested in soybeans will also be involved.

Financial Suprort:

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

I11inois 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 lacal 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 I11inois and Puerto
Rico to develop varieties and populations more broadly suited
to tropical and subtropical conditions.

~HWhile the adaptive research is under way, tha 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 ic grown 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 is capable 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
1t 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 ixclude solvent
extraction, or further refinement of defatted soybean
meal into protein concentrates, isolates, etc. Sach
- _processes are capital intensive and must be carried out on.
- a scale completely beyond the capacity of most LDCs
to sustain on 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 aiready been made in
introducing the soybean into the Philippines, Thailand,
Colombia and India where extensive national research and
development programs are under way. R

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 dis-
Played 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 avail-
able to AID. INTSOY, a joint venture of the Universities of



INinois 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
lowa 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. A1l 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.

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 ability 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 complement

the other crops, cereals, cassava, yams, maize, etc., grown in
close rotation or in an intermixed pattern. The soybean, as a
new crop, will be a particularly good crop arcund which the

" presently almost moribund agricultural research, extension, and

marketing institutions of Haiti can be revived and in which 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 ard 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
is almost 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 quictkly 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.

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. '

'Hith regard specifically to Haiti, the major prob]em 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 7acilities 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.

Nigefia has a better developed infrastructure in.agricultural
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-1ike"
farms being developed offer an interesting means of affect-
ing the introduction and utilization of soybeans.

I1. 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 in agronomy, 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 countrics.

Second - a demonstra%ion, or pilot, project, the details of

which would be developed by the assessment team, would be
undertaken in a spe¢ific and 1imited 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 1imited
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 imarket 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/educaiion/communication - This Tmportadf 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. , ' ©o.

A 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 coordinatec
and feedback from-the various elements in both the private

-- and public sectors is obtained on a continuous basis to

enablé proper assessments of progress and necessary changes
in plans or emphasis can be made.

Limiting and Positive Factors. The main Timiting factor in
developing the project will most probably be 1imitations 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.

Who will benefit? The incidence of benefits are almost ideal.
Producers will obviously benefit. Since it is a new crop,
there is not 1ikely to be any group that will suffer adverse
effects from the introduction. By increasing food supplies,
consumers will benefit. Haiti also stands to kenefit 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 foi 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 developes
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
so0il and water management, including drainage and irrigation.
The soybean needs adequate moisture to produce good yields.

Mineral fertilizer, particularly phosphates and possibly
1ime 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. It may 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.

ITI. 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

dts broad connotation as.discussed earlier. :
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ENVIRONMENTAL THRESHOLD DETERMINATION
T8: DAA/FN/DS, Tony Babb %
h‘ .

THRU: Ds/PO, Rober5251mpson MR | iore
FROM: DS/AGR, Dean F. Peterson /W 7'/—“‘"1'"
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 in the 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 the
following determination:

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

XX

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 f'equired.

Tre cost of and schedule for this requirement is fully described in
th ¥ referenced document.

—_— 3. Our environmental examination is not complete. We will

submit the analysis no later than with our
recommendation for an environmenta reshold decision.

Disapproved: r

Date ’7’/’///7?

Approved:

Clearances: N
DS/AGR/FCP:JYohe
DS/AGR:MMozynski
DS/PO:RRogers

DS/PO:MRechcig] ' ; ‘
DS/AGR:DFPeterson ?/" / 4 / .. DS/AGR/FuP:JMYohe/cl

LRI LINL J
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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
wyilding on the University of Illinois campus provides excellent laboratory
‘acilities for the plant pathology group and more closely integrates the Depart-
tents of Agronomy and Plant Pathology, now located in the single facility. The
‘acilities development program, now known as the Food Production and Research
‘Togram, a multimillion dollar effort to upgrade and expand the research plant *
facilities of the University at several locations, continues with good support
‘rom the agricultural commmity and the legislature. The existing facilities,
‘.., research farms, laboratories, specialized equipment, and the University
:ibrary, remain at the disposal of the program. A heightened awareness on the
:ampus to involve the agricultural sciences and the social sciences more closely
ind the development of 2 nutritional sciences division within the College of
\griculture, drawing on personnel from social sciences, medical sciences, and
)asic sciences to collaborate with nutritionists in the College of Agriculture's
Jepartments of Animal Science, Dairy Science, and Food Science and with staff
from the School of Human Resources and Family Studies will bring new dimensions
to the program. This combination of management and facilities resources for
cesearch and educational programs and development of outreach capacity cannot
»e matched anywhere.

(ey 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.
)r. Thompson was identified as the key person under resezrch contract AID/TA/C-1294.
\ copy of his vita is included in Appendix A. :

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

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

Environmental Considerations,

Environmental aspects of the International Soybean Program INTSOY have been
previously considered by the Agency. The soybean has potential to become one
of the world's most important crops. It is high in energy due to high o0il 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 ciiemical 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 quaiity
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.1.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 DeveTogmént.

It 1s the goal of the INTSOY program to encourage the widest possible
participation of soybean workers, broadly defined, in the 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 in LDC diets hold great promise for the increased utilization
of women in those areas where they have traditionally played a major
contributing role.

The University of IT11inois has an aggressive affirmative action program
to assure opportunities of employment for qualified personnel, inciuding
minorities and females, in compliance with Title IX. Each campus in the
University of I11inois system has an off{cer responsible for program
implementation under coordination of a general officer of the University.
The program is on file with a number of departments of the United States
government.,
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ENVIRONMENTAL THRESHOLD DETERMINATION

T0: DAA/FN/DS, Tony Babb MAR

THRU:  DS/PO, Robert mpé;\n/
FROM:  DS/AGR, Dean F. Peterson Zicu 7/ 25mm

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:
XX 1. The proposed agency action is not a major Federal-action
which will have a significant effect on the human
environment. :

2. The propdsed 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 fer this requirement is fully described in the
referenced doeument,

3. Our environmentpf examination is not complete. We will
submit the wna.ysis no later than with our
recommendation for an environmen{f1'thresﬁold cision

Approved: &

Disapproved: ) (Ti)

Date: 3 /1’ /'?“7
/7
Clearances:

DS/AGR/FCP:GWarren .Z # Wt 71€r
DS/AGR/FCP: KMByergo

DS/AGR:MMozynski

DS/P0:RRogers

usno:mmaﬁ@

—
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process. °

In summary the administrative functions of the project a
extensive and complicated. It requires not only the intent and -
resources but experience expertise, reputation and international contacts
to ge ab;e 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 Envirommental Assessment. It is pessible 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 hefbicide 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, environmeniaITy 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 raspective countries.

Following is a statement of annual costs and FY obligations:

Year Required Amounts Ob118at10ns
April 1, 1979-Mar. 31, 1980 $306,315 FY 79-325
April 1, 1980-Mar. 31, 1981 310,527 FY 80-200
April 1, 1981-Mar. 31, 1982 361,759 FY 81-454

3 Year jotal 39785601

A detailed budaet is nravided in Annex A.
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INTERNATIONAL SOYBEAN PROGRAM - INTSOY '
University of Illinols - University of Puerto Rico
(Urbana-Champaign) (Mayaguez)

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

The University of Illincis College of Agriculture International Soybean
Program INTSOY contracted with the U, S. Agency for International Development
to conduct internati&nal soybean research and reseérch-related activities under
the provisions of Contract No. AID/CM/ta-c-73-19. The Concract period is from
April 1, 1973 to March 31, i976. Work under the Contract is proceedigg 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. étaff and Adminisiration

Staff additions will include personnel in professionél and nonprofessional
positions. The following professional staff will ﬁe recruited and placed during
Py

l. Associate Director and Senior Agronomist (to be located on the

Unive;sity of Puerto ﬁico - Mhyagueé campus) July 1, 1974, .25 FTE.

2. Entomologist--Pest Ménagement, July l,.1974, 1.0 FIE.

3. Food f.ience-~Processing, July 1, 1974, .25 FTIE.

4. Plant Pathologist--Fungal and Bacterial, July 1, 1974, .25 FIE.

5. Plant Pathologist--Virology,.Julx 1, 1974, .75 FTE. |

The following nonprofessional staff will be added to the program:-

i. Research Assistant--Data Processing, July 1, 1974, 1.0 FIE.

-2 Tecﬂnicign--Processing Equipment, July 1, 1974, 1.0 FTE;
3. Research Associate--Soybean Patholog&, July 1, 1974, .5 FIE.

4. Secretarial assistance--Administration and Agronomy, jﬁly 1, 1974, 1.5 FIE.
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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,
administratior and operation. To accommodate tn{s addition to the program staﬁf
the Uninersity of Illinois has obligated funds to pay half the salafy 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 soybean
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 Ehe reference
cnllgction of scientific literature on insects of soybeans, will not be retained.
Tae part of that work directly relatéd to INTSOY will be maintained by the
cdntinuing'soybean faunal analyst.

The time of the continuing Food Scientist-Cnemistry wiil be redué;d ffom
full time to three-quarter time to permit ~ddition of the Food Scientigt-
Processing, on a quarter-time basis, to strengthen research on'improved soy foods
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 patholngy 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 asaistance is added in administration and in support of
the plant breeding work.

11. Soybean Variety Development

The major objectives of variety development are high yield and high protein
per tnit 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 ouuced 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: ' |
i. Completion of evaluation of results of the first year (1973)

Plantings under the stanaard variety experiment program that ;ncluded

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

‘

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

maturity, plant height,‘lodgin;, 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.
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2. Standatd'variety experiments in different agtdciimatic regi&ns will.
be conducted to further evaiuaté varieties showing promise in previous
. experiment§ and to test ptomising'new v&rieties. The 1973 experiments
that inéluded 20 varieties will be modified on the basis of experience
gaine& to date. The new.experiments will have 15 varieties--12 of
the best-performing varieEies in previous ekperiments, 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 pes;é, or tﬁat proviée other desirable charékterist;cs
useful to the breeding program. Approximately 40 qountries 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
du;ing the dry and rainy seasonal periods in the.diffefent environmental
areas of the countries. |
3. Sceds 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 interinstiputional collaborative
program. | |

K ]

4. Plant seléctions showing promising characteristics for tropigal and sub-
4
tropical environments will be incorporated into a crossing p;ogram in
Puerto Rico in cooperation w%th'the 211(d) activities of the University
' l'of Illinois and the University of Puerto Rico. Yield potential, plant
"
height, shqrt-dhy intehsitivity, shattering resistance, pod height,
insect resistance and disease resistance are chéracteristics which will

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

existing breeding programs throughout the worid.
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5. Germplasm having favorable agronomic characteristics will be evaluated
for oil and protein quantity and for qualit& as deemed necessary and
hdvisable.'

5. An addition to the varietal experiment program of FY74 is a program
developed by the agricultural entomology group designgd to provide
data for selected experiments on insect pests attacking soybean plants,
Leaf damage will be observeg in the fielq 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 assisfant-d#ta processing (who
will also supéort the production agronomist and plant breeder) and allscation
of computer time, will be provided to TAXIR to enable information derived from the
varietal experiment program and breeéing 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

»
18

year, will add an adaptivé fiela cesearch orientation to the entomology program.
Eméhasis will be placed on identifiéatioq of soybean insect problems and means of
control qnder varying tropical and sublropical conditions,

Agricultural entomology has-prcpafgd a pest management guideline for
Iliinois 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
sﬁcccssful. will enable the method to be undertaken in tropical or subtropic&l

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

pilot study will be undertaken and_coﬁpleted during FY75,
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The reference collection of soyﬁéaﬂ anthropods, partially supported by
INTSOY, which includes pests, predators, and parasites, will continue to be
expanded. In FY74 the insect collecti&n doubled and now contains approximaiLely
60.090 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 cﬁaracteristics of insects and mites 2ssociated with soybeans.
The reference collection of scientific literature on insects of soybeané will
be kept up to date making it possible to provide computer printouts in resp;nse
to requests received from soybean researchers worldwide. This will be done under.
éuperiision of the Soybean Faunal Analyst now that the reference collection is
.wéll developed and INTSOY support of the'entomology libréry technician is to be
discontinued. The Soybean Insect Research and Information Center (SIRIC) increased
,1t§ 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

WOfk will be initiated in soybean pathology research with the addition of
two scientists (one.FTE).' This combination of expertise gives coverage to viral,
fungal, ;nd bacterial diseases with emphasis being placed on virus diséases.

) which appear to be the most important ones affecting soybeans in tropical and
subtropical areag. Work in soybean pattology under thig contraét 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 211(d) grant (debean and other Food Legume Pathology and Entomology)'

_———e—m

and Illinoié 511(&5 giané (éoybéah Breéding) research workers.
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' The following work will be initiated in FY75.

1.

2.

3.

4

5.

Assemble information on major limiting soybean diseases in cooperating
areas.

Prepare a compendium of soybean diseases.

Screen soybeén varieties and germplasn collectioﬁs for reaction t;
white-fly transmitted viral diseaseé in collaboration with the
University of Pﬁerto Rico.

Observe differential reactions to oéher soybean diseases inlfiéld'
trials in Puerto Rico and other locations.

Undertake a coordinated program for selection of virus disease
fegisfance 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.

2.

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 Qillage industgy scale
will be investiga;ed. If "-asibility is established, plans‘?ill be
made for further development in succeeding years of the cont;act.

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

and amino acid analyses were;getermined 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 product:
were lower in nutritional quality (PER) th;n would be .expected. Thus,
confirmation of'these results are needed and, if required, further pro-
cessing studieg to improve the PER's will be carried out. Nutritional
evaluation will be ﬁade on other products which have not been evaluated

to date.,
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3. Varietal efiects of rehydration and cooking qualities. Anvinvestiéation
.of the effect of variety on soybean rehydration and cooking quality will
be conducéed if preliminary expefiments.conducted during garly 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 soyﬁeah procedures, breeders and
geneticists who may wish to produce (or breed for) soybean varieﬁies
sultable for direct consumption as cooked beans.

.Studies on methods pf tenderizing soybeans will be continged.

VII. Training, Workshop and Communications

. Training of foreign country research workefs, prinéipal}y by demonst:aP;PE}
in the several subject-matter areas will be conducted by INTSOY scieniists during
site visité to cooperating institut}ons.

. A major research workshop will be held in fthiopia 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 anticipateﬁ that GT3 funds Qill be ava}lable to
support the workshop as well as funds from countries and organizations jointly
sponsoring this activity. |

During the year, plans will be Tade for cooperating scientists to participate
in the World Soybean Besea;ch Confere?ce to be held at the University of illinois,
August 3-8, 19 75 .

Under a cooperative, and separately funded, AID-USDA training program, two
short courses will be devcloped for soybean scientists from LDC's and offcred 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 seeksduration. deals with technical and economic ‘aspects of savbean nroduction.
It will commence in May 1975. -

The newsletter initfated in FY’4 wiii pe rurther developed and distributed
to all individuals and centers interested and concerned with sovbean production
and utilization.
VIII. Travel

Requests by USAID, interested ggvernments, and others were numerous during
parts of FY74, With limited staff and budget, travel plans of the INTéOY scientists
will be limiced to locations that have sufficient incerescs, resources and potential

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

to locations conducting or chosen to conduct standard varietai experimensa; to the
international centers serving as relay and ouﬁreacn stations for dissemination of
vesearch results, to centers of infofnacion on soybeans breeding, protection and
deveiobment, and to selected international meetings pertinent to the research

program. Requests for technical assistance activicies involving travel will be

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

arrangements.,
IX. Budget
Operating Budget, July 1, 1974 to March 31, 1975
I. Selaries and Wages . $124,785
II. Fringe 14,365
111, Indirspt Costs : 89,000
IV. Travel and Transportation 31.550
V. Other Direct Costs | 16,500
. VI. Equipment, Haterials and T
: Supplies : 24,000
Total I $300,000

" §-1-74ds



.Attachment A
Time-Pﬁased Operational Schedule

July 1, 1974 to March 31, 1975

Activity

Quarters

I

I

1.
2.
3.

4,
5.

6.

7.
8.

10.
11.
12,

13.

14.
15.

‘Staffing

Plant Breeding Activities

Taxonomic Information
Retrieval (TAXIR)

Tropical Pest Management Program

SIRIC Literature Dissemination
to Researchers

Expansion of Collection of
Soybean Arthropods

Prepare Soybean Disease Compendium
Map Limiting Soybean Diseases

Screen Varieties for Disease
Resistance

Development of Simple Procedures

for Home Preparation of Soy Foods

Nutritional Evaluation of
Selected Soybean Products

Varietal Effects on Rehydration
and Cookiag of Varieties

Workshop N ;

a. - Planning and Organization
b. Workshop and Proceedings

Newsletter

Short Course

a. Processing for Food Uses
b. Technical and Economic
Aspects of Production

(begins May 1975)

- 4=30-74ds

*
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- - Annual Line
Name FTE allocation Subtotal Total
I. SALARIES AND WAGES $124,785
A.”’ Professional Staff (5.5) $78,755
la. Project Director . Thompson .5 $10,970
b. Associate Director and Senior Agronomist Abrams .25 3,750
c. Assistant Director--Operations McCowen .25 3,940
2a. Production Agronomist Whigham .75 9,750
b. Plant Breeder . Hittle .25 4,895
3a. Food Science--Chemistry Ferrier .75 9,000
b. Food Science--Processing Nelson .25 6,130
4. Entomology--Pest Management Vacant 1.0 11,250
5. Entonology~-Soybean Faunal Analyst Godfrey «5 5,625
6a. Plant Pathology--Fungal, Bacterial Sinclair 25 5,005
b. Plant Pathology--Virology Vacant .75 8,440
B. Nonprofessional (6.0) 46,030
l. Research Assistant--Field Trials Dunker 1.0 6,600
2. -Research Assistant--Data Processing Vacant 1.0 7,650
3. Technician--Soybean Cooking Qualities Rosborough 1.0 6,225
4. Technician--Processing Equipment Vacant - 1.0 6,055 -
’ S. Research Associate--Soybean Pathology Vacant .5 4,500
6. Clerk-typist--Administration Spencer 1.0 6,000
7. Clerk-typist~-Agronomy Vacant ) 3,000
8. Hourly wages 4,000 hrs. 6,000
II. FRINGE BENEFITS 14,365
A. Retirement 11.61% of 114,285 12,235
B. W.C. & Med. Ims.. 1.7Z of 124,785 2,130 .-
[II. INDIRECT COSTS' : 89,000
A. On campus--72% of 124,785 89,000
IV. TRAVEL AND TRANSPORT , 31,350
' A. U.S. Travel 5,250
1. Washington and other 1,875
2. Puerto Rico=-15 RT @ $300 3,37 .
B. International--11 RT @ $1,500 13,500
C. Per Dien 12,600
1. U.S. and P.R.--6 mos. @ $1,200 ..+5,400
v 2. International--10 mos. @ $900 +-7.200

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

-
i

X Annual Line . :
Name FTE allocation Subtotal Total
V. OTHER DIRECT COSTS ) ' $ 16,500
A. Computer Time . : $ 3,750 ’
B. .,Telecom, Xerox, OEC ’ 3,750
C. Publications . , . 4,500
D. Nurseries in P.R. ' . 4,500
VI. EQUIPENT, MATERIALS AND SUPPLIES _ : $ 24,000
A. Seed, inoculum.and freight 9,000
B. Nutritional Analys~< * 5,250
C. Expendable Supplies ’ ) 7,500
D. Manufacture of simple equipment for goybean foods : : 2,250

TOTAL $300,000 .

4~30-74ds
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PO-A.9¢- 321
International Soybean ‘Program - INTSOY
University of Illinois - University of Puerto Rico
(Urbana-Champaign) (Mayaguez)
AID Contract AID/CM/ta-c-73-19
Plan of Work, Fiscal Year 1975
The University of Illinois College of Agriculture International
Soybean Program INTSOY contracted with the U. S. Agency for International
Developﬁent to conduct international soybean research and research-related
activities under the provisions of Contract No. AID/CM/ta-c~73-19, The
Contract period is from April 1, 1973 to March 31, 1976."WOrk under tﬂe
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 will include persdnnel in professional and non-
professional 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 Management — July 1, 1974, 1.0 FTE.

The following nonprofessional staff will be added to the program:

1. Techniéian-Agronomy = July 1, 1974, 1.0 FTE.

2. Technician-Food Scignce - 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 ;ddition of the Associate Director, to be locaﬁed at the
Univer;ity of Puerto Rico-Mayaguez campus; will strengthen program coordinatior
in planping, administration and operation.‘ To accommodate this addition
tolthe 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 vill 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 confinue 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 proﬁide field
research orientation to the entomology program, nithont increase in the
entomology FTE's. The entomology technician, who was responsible for
initiating the reterence collection o~ scientific literature on insects
of soybeans, will not be retained. -The part of that work directly related
to INTSOY will be maintained by ; continuing entomology taxonomist. In
anticipation of the availability of funds under a utilization contracty, the
percentage of time of professional appointments in food science is being

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

II. INTSOY Variectal Experiment Program

Standard experiments In different agroclimatic regions will be
continued 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

pPlants. Leaf damage will be observed in the field at tnree different stages
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of the growing cycle. Insects will be swept from the plants a;d returned
to the 1ilinois campus for evaluation of potentiai plant and yield damage.
Approximately thirty countr;es 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 environment;1 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 incre;sed ih'PQerto Rico as part
qf the intgrinst;;utional collaborative program,
A publication reporting on the vériety experiments conduégéé
during FY74 will be completed by June ]975. Data for each experiment will

be summarized and distributed to cooperating scientists,

III. Plant Breeding Activities

Plant breeding activities under thnis contract will be complementary
with activities carried out under the 211(d) program of the University of

I1linois and the University of Puerto Rico-Mayaguez campus. Seed lots of
s
germplasm strains showing promising characteristices for tropic and sub—tropic
: a
production will be sent to some of the locations conducting standard

varietal experiments. As promising material is identified, cooperating
LA

’

country samples will be collected-and forwarded to Puerto Rico for further
o

observation and incorporation into breeding stock. Germplasm having favor-

able agronomic characteristics will be returned to the University of I1li-

nois and tested for ease of cooking and nutritional quality.
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The major objectives of the program continue to include high
yield. suitable photo-pertod response, wide adaptability in tropical and

sub-tropical environments, and resistance to limiting diseases and ingget

pests, Level of protein and oil w111 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 continua in Puerto Rico at the Lajas and Isabela
experiment stations to determine the best package of aaltural practices for
soybeans under similar environmental conditions, includiag plapting_@a;es,
fertilization, inoculation, planting 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 accumulat
confirmatory studies will be carried out at other locations, including such

1nterna£ional centers as show interest in participation. Soybean pathology.
research, to be funded from other sources, wil; be conducted in aésociation
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 ;é 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 1nformation published
in .USDA/ARS Regional Soybean Laboratory manuals on punchcards for quick )
tetrieval. A major part of support for the TAXIR system is derived from

other sources.
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VI. Insect Control and Entomological Studies

The Entomologist-Pest Management, to be added at the beginning of
the fiscal year, will add an adap tive field research orientation to the
entomology progra:. 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 tropicel or sub-tropical countries or regions as a utilization benefit L
from the research contract. The pilot study will be undertaken and completed
during FY75.

The reference collection of soybean arthropods, partially supported
by INTSOY, 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.

- Continuing efforts will be made to keep the reference collection
of scientific 1iterature.on insect;.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
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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 asséciated 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 expandihg

area. The packet, of looseleaf design to permit expansion, consisted of 25

articles covering the areas of soybean arthropods fauna, soybean pest ~

maragement, applied soybean arthropod ecology and bihlineranhiec. Nurine

FY75 the packet will be expanded and updated.

VII. Food Science and Nutrition

contract,
following

contract:

Utilization studies, formerly considered within the research'
will be undertaken under a separate utilization contract. The

activities will be carried out within the framework of the research

1. Product development

During FY75 work will continue on the development of new
: )
prototype foods to have application. in LDCs. The major emphasis
M
will be given to determine the feasibility of preparing simple

soybean "milks" on a home or village industry scale. Assuming
L)

feasibility is established plans will then be made for development

1™
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 znd taste show promise for human food use,
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to certain soy cereallblends which have _promise’fot 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 ptocessing procedures

-developed by the University of Illinois.

VIII. Training Workshop and Communications

. “Training of foreign country nationals, pr1nc1pa11y by demonstration,
in the several subject matter aréas 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-;otkshop will deal with various aspects
. of'tﬁe Production and utilization of soybeans, much as the workshop held in
Puerto Rico in.Fk74;'”To the'gteatest extent possible the participants
w411 come from the Nea;;éast South;Asia;Aftican region. No monies are
budgeted fcr this wotkshop undet“the-teseatéh contract in anticipation of
the availability of GTS funds.

Duiing the year, plans uill be made for cooperating scientists to
participate in the International SoyBean Conference to be held at the
Univer51ty of ‘Illinois, August 3-8, ]975.

A newsletter™” to be initiated in FY74 will be further developed and

distributed to all individuals and centers interested and ‘concerned with

v

soybean produetion and utilization. No funds are included in the research
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contract budget for the development or distribution of thiQ negsletter. It
is anticipatea that GTIS funds will be made availabie fog this purpose.
IX:  Travel .

Requests by USAID, interested govermments, and others were
numerous during parts of FY74. With limited staff ana 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
reséarch program. The travel will be la;gely confined to locations con-
ducting or chosen to conduct standard varietal experiments, to tﬁe inter-
national centers serving'as relay and outreach statigﬂs 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 trans#ortation - 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
2-1-74
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'Attachment A
Time Phased Operational Schedule

FY75
_Quarcers

Activity ' ~ I 11 111

-1. 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 Dehydraiion
and Cooking

10. Nutritional Assays on Prototype
Foods

11. Simplified Procedurees for Home
Preparation of Soy- Foods

12. Preparation of Simple Soy Milks

13. Workshop
' a. If Nesa Region
b. 1If East A" ‘ica

1l4. Newsletter ;




II1.

I1I.

1v,

v.

r10-

Attacnment b
Detailed Operating Budget
Salaries & Wages

A. Professional

1. Program Director o5
la. Associate Director «25
1b. Asst. Director .25
2. Production Agronomist 1.0
3. Food Scientist .5

4. Entomologist/Pest. Mgt. 1,0
5. Entomologist/Taxonomist 3=0¢6.5

B. .Non-Professional

1. Technician-Agronomy 2.0
2. Technician-Food Science 2.0
3. Secretary 3005

4. Grad. Asst.-Food Sci. 1.0
5. Hourly Wages 4000.hrs.

Fringe ’

L

1. Retirement 11.61 of 147,625

2. Workmens Comp. and Med. Ins. 1.9 of

164,025
Indirect Costs
A. On campus 63%.of 164,025
Travel & Transportation
A. U. S. Travel

1. Washington and other
2. Puerto Rico’ 25 RT @ 300

B. International 12 RT @ 1500 ea
C. Per Diem

‘.

1. 10 mo. Puerto Rico @ 1170/mo
2. 12 mo. Int. @ 810/m0-

Other Direct Costs

A. Computer .

B. Telecom, Xerox, Ofc. Supplies
€. Nurseries in Puerto Rico
D. Publications

FY75

164,025
90,275
14,600
5,000
5,350
19,375
16,150
15,000
14,800
73,750
19,000
16,350
22,000 )
8,400
8,000
20,255
17,140
3,115
103,335
103,335
49,420
4 .
10,000
. S
2500 Lowvy
2'599. clyvo
) ~yu® m“;'l;
18,000 !’ ’”
21,420 T v
59,120
11,700 <7522
9,720 Y.*
., *.26,000
5,000 S T
- 5,000

11,000 - (uvo.ov
5,000 .
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Vi. Equipment, Materials.& Supplies

Al
B.
c.
D.

Seed, Inoculum & Freight
Nutritional Analyses
Expendable Supplies
Manufacture and testing
of simple equipment for
- gsoybean foods

15,000
10,000
10,000

4,000

- 39,000

- $402,035
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TA/PPU/PPA, Mr. John Gunning - ++ Yebruary 13; 1976
TA/AGR, Leon ¥. Hesser

PIO/T, Development of Improved Varieties 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. Cos

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
- meeting. 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
utiﬁtiu . X * v :

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 Proceesing. This would
be a comprehensive overview of the research findings to date, (Ellinois and
.péher rescarchers) 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
sheat are attached. .

Ehcloaures:
als

Clearances: ‘ ~[ :
TA/AGR, W. Garnan W® Date"lﬁ Te
TA/AGR, K. Brundage& Datel[3 (76

TA/N, I. Hornstein-zs @ Date -’(ﬂz[7c )

TA/AGR,JWhite:bw 2/13/76
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C i ey ol o ,
TAJAGR. K. Brundaza, U7 Papas 1y 20 TA/PPU/TDA, 3. Mozvnskd, Datn:
1A, Fee vha ranperatinn countey: The terms und’ l.uuuulwvn 17. For tho Aguacy fer Intaraational Duvelogment ~ 15, Date i Segaavius - -

so! (mlh heralr ero huee by cgvcod 10 -

Signatuie onci date Si-na

wre:  John GCuaning

Titlet

Title:

Gliief, TA/TTU/DPDA

'3




3 Ry 100 . . _l B
AlD 1380-1% | Coeperating Country " | P1O/T No.

“1300 | TA BUREAU
PIO/T . Project “Activity No. and Title  Development of Improved Varieties of Soybeans and
‘| Supporting Cultural and Marketing Practices for Production in.the Tropics,
and Information Delivery Svstems
SCOPE OF, WORK

Poge 2 of 4 Poges

19. Scepe of Technicol Services

A. Objective for which the Technicol Services are to ba Used

‘To develop 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.

8. Description . . . . ) .

1) Davelop improved gecnetic meterials for use in LDC sovbean breeding programs.

2) Improve technologies for rhizobium production and ‘managerment in tropical ecologies

3) Manage and e:pand the knowledge base in soybean production, protection, and
utilization. .

4) Improve the knowledge base useful for disease control in soybeans.

5) Develop a model intect, weed, and disease control management system which can be
adapted or modified for specific environments. CoT

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 #.

C._ Technicians

(d) Duration
of Asiignment
— {1) (o) Number (b} Speciclized Field . :..(e).Grode ondor Salory _ {Man.Monthr)

See Attachment #2 and #3.

(2) Duty Post and Durotion of Technicions’ Service
Urbana, Illinois

(3) Longuage requirements

No'foreign'language requiremen

(4) Access 1o Classified Informotion

N/A

(%) Dependents ] wih ] witl Net Be Permitted to Accompany Techniclun
DY '

D. Finoncing of Technical Services

(MWeyAD-s 366,045 (7 month pzciod) (2) By Cesperating Country ~
Sce Attachment 3. '




. AID 1350¢1X
*19-70)

Cooperating Country

TA BygEAU

PIO T No. . . .o

1 Pases of 4. Pagas..

PIO/T

s

Project. Activity No. ond Title

Tevelopment of Improved Varletles
upporting Cultural and Marketin
nd Information Delivery Systems

of Soybeans and —

8 Practices for Production in the Tropics,

20. Equipmen? ond Supplies (Reluted 1o the services described in Block 19 and 0 be pracured outside the Cooperating Country by the supplier
of these services) . :
. P

A. (1) Quontity  (2) beurip'ion (3) Estimered

' Cost {(4) Speciol-Instruetions
. Categories 4/1/76-  11/1/76-  4/1/77- 4/1/78- . Total
'10/31/76 3/31/77 3/31/78 3/31/7¢
. A. Seed. & Freight $5830 $4170 -$10,700 . - $11,45%0 $32,150
B. Sced Analyses 1750 1250 3,000 3,000 9,000
i x'~C‘.' 'Exﬁendable l/ At | e, m e S, - s e L - -. DY ‘. N AL R L5 I et L e -t Le v, L A R S
Supplies 18490 - 12510 32,000 '..37,090. 100,000
D. Lab & Field 2/ . L .
Equipment 8370 3130 8,000 10,000 29,500
E. Nutritional 4100 2900 9,700 5,500 22,200
Analyses —_— ' . T o
$38,540  $23,960  $63,400 $66,950 $192,850
1/ Expendable supplies: coupuler time, office sﬁpplies, postage, publicétions.

plant chemicals, field supplies, photo supplies.

2/ Lab and field equipment: replacement
equipment, seed planters, hand cultiva
attachments.

parts for vehicles and existing
tors, insect cages, photographic

B. Finoncing of Equipment ond Supplies

(D By AID -5 38,540 (7-month period)

21, Special Provisions

(2) By Cooperating Country —

\
B a
!ﬁ‘&

This PIO.’T.il subject to AID (contracting) (PASA implementotion) regulations.

Except os specifically outhorized by AID, or when loc.nl hire is outhorized under the terms of o controct with o U.S. Supplier, services
authorized under this PIO T must be obtoined from U.S. sdurces.
[}

Except os specificolly outhorized by AID W, the purchose of com.modi.'in outhorized under this PiO,'T will be limited 10 the U.S. under

Geogrophic Code 000. 4

N ec.

D. Other (specify}: . )
Prior to making any visits to LDCs, the Contractor 'w
He will keep AID Missions in countries to be visited fully informed of propcsed
visits, ask them to provide any advice they wish regarding timing_and centeat of the
visits and to participate if "they decire, and will inform the iissions of Che wvut~
cones of consultaticns. "He will make his own appointments and leomistics arranvements
directly. Upon completion of any project funded travel, a copy of the trip ruport
will be provided to the TA/AGR project manager. The report format will be establishad
Joeintly by the contractor and.the .project .manager. ’ |

i1l review his plans with TA/AGR.,



AID 1330-1X -Ceoperating Countey ‘ < e e FPIQUT Neo ' . VPR SN "
, u.‘lol TA BUREAU - o B \ P.'. 4 of 4 p..“
PIO/T [Proect, Activity No. and Title Development cf Improvecf Varicties ot Soybeans and

_ Supporting Cultural and Marketing Practices for Production in the Tropics.

and Information Delivery Systems

22, Repoits by Contractor or Participoting Agency (Indicate type, confent and formoat of, report d, luding | i
then English, frequency or timing of reports, ond ony specicl uquntmonu) Forts required, including languoge fo be vsed if orhe

As per Cuidelines for Preparation and Submission of Repofts to centraily funded
contractors dated July 14, 1975. ‘

b .
23, Background Infermation (Additionol informativn uzeful to Authorized Agent ond P o ies ; it
necessory cross rgfe;ence Block ,9.C(4, ab;v'_, ze gent on rospcctive COII"OC!Olb or Pall Corpdiony nyccy, if

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/CM/ta-c-73-19.
PAR, Project Statcment, RAC Reviews. .

24. Relationship of Contractor or Participoting Agency 1o Coopdroting Country and 1o AID

A, Rclohonlhipu and Responsibilities '
Performance under this contract shall be subject to the technical direction of

the Director, 0ffice of Agriculture, Technical Assstance Bureau, AID/W, or
his designee.

P Cooperating Country Ligison Official

Contractor: INTSOY (Dr. William Thompson, Ptoject Leader)
Univorsity of T1linois
. Urbana, -Illinois 61801
. AID Ligison Otlicials
Dr. Willard H. Garwman .
-Agency -for International Development

Washington.'D. C. 20523



THREE YEAR PLAN OF WORK, including working/months per objective for
first funding period, April 1, 1976 =~
. October 31, 1976

Output 1 -~ Development of improved genetic materials for use in LDC
breeding programs, including production traits, human nutritional needs
and consumer acceptability:

a) Continue development of new crosses of soybean in order to’
isolate or incorporate desirable characteristics for use in
LDC programs;

 b) Continue screening of new aéquisiti@ns for identification of
desirable traits; .

c) Distribute promising lines for field testinge at Puerto Rico,
International Research Centers, and in LDCs; and

d) Assemble and tabulate resu;ésmffgg“gggo;ng“f;g;g_Qria1§._

38 work/months plus secretarial,

,Output 2 == Improved technologies for Rhizobium management in the tropics

Y

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;

¢) Determine minimum'numbers of'Rhizobiﬁm Japonicum needed to
produce acceptable tap root nodulation and seed yield ig’the_
tropics, rhrough field trials in LDCs; and g

d) Conduct physiological and serologiéal studies on Rhizobitim
japonicum in the tropics to determine factors aftecting its
survival and behavior, ' :

11 work/months plus secrefarial, ¢

Output 3 -- Expanéion and management of knowledge on soybean préduction.
Protection, and utilization:

a) Strengthen ISVEX relationships to promote information exchange
and strengthen cooperative research programs; : :

- ISVEX - International Soybean Varieties kxperimental 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 '

¢) Continue participation in international soybcan information net-
work, including publication and distripution of INTSOY publi-
cation series, '

7 work/months plus secretarial,
Output 4 -~ Improve knowlédge 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 w111 be
,useable for predicting 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.

LR .

. 14 work/months plus secretarial,

Output 5 -- Develop insect, weed and disease controi management systems
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 Managément Guidelines in
_?ﬁerto Rico and other ecological zones. .

- 18 months work/months,
Output ¢ -- Develop improved soybean seed storage technology:
a) Determine optimum seed moisture 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 -

“TAXIR - Taxonomic Information Retrieval
-UItC - University of Illinois, Urbana-Champaign
SIRIC - Soyboan Insect Retrieval and Information Center



f ¢) Investigate the merit-iﬁ‘rﬁising moisture'contéﬁtfbf?tged'pribt;
to planting. - ' '

7 work/months plus secretarial.
Output 7 -- Phase out by October 31,.1976 of activities directed toward
technologies for direct human use of soybeans by home and village tyve

processing: S

a) As feasible, complete ongoing studies on more rapid. processing
concepts, and use of soybeans in weaning foods; and '

b) Prepdre and submit final reports on this aspect of work performed
) under this AID contract.

14 work/months plus secretarial.

Total: 109 W/M (estimated, output 5 includes some clerical input)



1.
1I.
II1.
v.

VI,

Salaries an& Whée;

Fringe beﬁéfits
Indirect“éésé; :

Travgl and trangp;rtation
Other direct costs

Materials and supplies

ESTIMATED BUDGET

THREE-YEAR RESEARCH PROGRA?

11/1/76- 4/1/77-

4/1/76- | 4/1/78- Total
10/31/76 3/31/77 :3/31/78 3/31/79 -
!

166,226 105,924 290,705 328,290 891,145

22,776 14,484 | 39,540 43,940 120,740
. g .

109,711 69,909 191,865 216,670 588,155
38,916 27,08 | 65,000 74,300 205,300
28,416 20,209 .i 53,000 59,175 160,800
38,540 23,959 | 63,400 66,950  _192,849

404,585 261,569 703,510 789,325 2,158,989

t
i
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.

TECHNICAL DIRZCTIONS
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LSVEL OF EFFfORT

PERIOD OF CONTRACT

. ESTIMATED COST

BUDGET

\ Tha Schad ule, on pages 1 througn 27

Contract No. AID/eni/ta-c-72-10

‘

R ccnsl**: of this Teble

' cosTS

_ ARTICIZ. VITI TITRURGARIE
: _ TO CONTRAITCR
ARTICIE IX - ESTABLISLM " CF
- OVERIE!D RATES
ARTICLE X - PERSOINEL CCMIZNSAT

" ADDITIONAL SCHED
CI-’S-H.L;

JRTICLE XI ULE

ALTERATIONS I

ARTICLE XII
: . CONTRACT

GENERAL PROVISICHS

AID 1420-h1C entitled "General ¥rovisions

—deted-

“The General P‘OViSiCﬂb evplicable to this contract coasist of fom

- Costs Reirbursement Type Contr:aot'

T=T2_, which includFsprovisions 1 throuch hl;+2nd form AID

1420-UT0 entitled "Additionel General Frovisions = Cost Reimbursement Type

-Contract' ;- dated—

''=72 , uhién includes pr ov1sions 1 utrougn lh



ABTICLE I - GTAIZIENT OF 12K

vFor a'geriéd &g Lereinnfter got forth in the Scheduls, the Contrecter
.shall ricke gveilzble and emnlov its research ond deveio::ent facilities
dnd.pgrsonnel at the level of effurt hereinafier set fofth, and sheall
porforn'a recearch and develorment vrogran directed tosard the deveiogment
of irproved ;:rietics of soybzons, ’

A, Backaround

Soybeans are rapidlybecoming an impostent food legume crop in
~ developing nations. Each day they are contrituting rore: protein néeded
to.morc nearly dalance the dlets bf raople liyins wﬁera ceroals end roots
end tubers are the major food crops. Hewever, the rate of ihcrease is
' much too slow to satisfy this ever increasing need.
With a conéentrated effort on the selcetion of, scvheen varioties
-with high protein contsent, "varieties with cven hizher vrotein content
4Jg:n be bred to alleviate malnutrition in deﬁeloping nations, especially
in tﬁe tropics, Heretofore in tropical envirorments, Soybeaﬁs have

\

yielded only a fractioa of their knowmn capacity. N
Wit the develorment of hizher yielding soybean varieties for the
tropics, it is expecteq.that thi§;natura11y hiﬁh-p;otein legure will
becore competitiye in yield with oiper food crops. 'Soybeens are presently )
the ;ost extené;vely growa lesﬁme crop in the world, %ith more protein'
.needed'in tropical countries and soybeasns teinz a vwaran-season crop, they
are considered to be one of the food lecunes haQing the greatest potcntial‘

- Al VLl environsel,



. 2 o

B, Specific Stetement of Work

At the Ln*versit" of Illinois Internaticnal Soybesn Frogramv

(INTSOY), College of Azriculture, the Contractor will undertake:

1. Develorment of technical assistance and reosearch linkages
in tropical soybean variety improve ent, cultural Practices, inoculation,

ypest control, and harvesting, procesaing, and storage methods; CoT

2. Research to screen the soybean for broud edaptation to

the tropical soils, tropical climates and insect and disease resistance‘

- 3. Research on. isolating and testin3 Phizobuim strains for

their effect on fixing nitrogzen and increasing yields'

4, Assistence and backstozping LDC institutions in conducting

cooperative adaptive research in so,bean improvement'

5 Programs of formal &and practically oriented training and

guldance 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 availablc in th° village and at the home 1eve1 es a

numan food in an eftort to determine what regional modifications the
L

Jrocess may require in order to ma”e the product acceptable to the lccal

palate and usable in soy-based fbods: and



i
t

LR
!

7.. 10 make available improved soybarn vcrieties end producticn
" to IDC's and psocperating reseerch institutions for trial undcr the
T 7

individual conditions of the developing countrics.

C. Exhibit I entitled "Toval Vork Flan (Detailed)" is attzched nerevo ax

rade a part herecf,

'D' It is Conte plated tn&t there Wlll b\_ no cnnnnn"vnn‘r“n'r imdar thin

N
contract,
ARTICLE II ~ TCCINITCAL DITTCTIONS -

Performzace of the work hereunder shall be cubject to the technienl
- TN e -
directions ¢f the coznizant A,I.D. Scientific/Technical Office indicated

on the Cover Page. As used herein, "Technical Directions" are directions

‘fo fhe Contractor which 1111 in details, suggest possible lines of inquiry

or, othervise cc'-'nlnte the £onersl  scops of AT workK., "Tocknieal T

e .

fBizections mubt be within the ter-s of this contract and shall not

i

change or modify ‘then 4n any way. '

ARTICLE ITY - K57 ."_."."SOI'T""L

A. Thﬁ key personncl wﬁlch tha Coatractor shall furnish for ‘the -

p°rformance of this contract are. as follow3°'

4 Kby_personn;i
Dr, Earl R.'Leﬁg
B. The personnel specified’abo#e are considered-éo be essential to
the work being perforned hereunaer. Prior to divertinz any of the‘spgciried
~ 4ndividuals to other prosrans, .the COnfra&tor_shall ngtiry the Contreacting
Officar roatenndly in civance wnd shiall atem t'justiriq}tica (incluiing

proposed‘oubstitutions) in sufficient de;ail to pernit evnluation of the



RS

irvact on the progren, .Ho div6rsicn.shall be made by the Contractor |
' witﬁout the written ccnsent of the Cecatracting Officér; proviéed, tha% |
the Conﬁracting Officer may ratify in vriting such diversion aad such
ratification shall ccnstitute the consent of ihe Contracting Officer
‘requiied bf this clause, The listing of kep bersonnel ray, with the conse
.,of the contracting parties, be emended from tiwe to tim e during the course

. of the contra:t to either add or delete personnel, as appropriate,

’1

ARTICLu IV - LdV“L Cr ErrCRT

" TAJ The estlmated level of effc*t fbr the perforrance of this contra

shall be 409 total man-months of dlrect labor.

B. The estimated co*positiOﬁ of the total man-months of direct

labor ia as followa- . -
' A NO. l’..n-!ro*‘) vaa '

Z Yome Otf1ce Professional’ Re
Home Office MNon-Professional 171
' Field Staff Professio1a1 . 81

-y i e e

Field Skaff Non-Professional



- .7577-

C. It is understcod and egreed thet the rate of nan-months nay
'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 kereof, and it 1s further underétood and
agreed that the number'of ronths of effort for any classification

. ) . may be utiliued by the Contractor in
‘any other direct lzbor classiz;cation if necessary in the perfornance of the
work.. |

D."fhe Contrecting Officer may, by written orier, direct the Contractor
.tO‘increase the average montﬂly rate of utilization of direct labor to such
- en exteet that the totei man-months of effort,'specified.above, would be
utilized prior to the expiraticn of the term hereof. Aey such order shall
. specify the degree of sccelerziion required and the reyised term hereof

resulting therefrcn,

" ARTICIZ V - PERIOD OF CONTRACT -

. A. The effective date of this contract.is April 1, 1973 and
*

the estimated completion date is 3/31/75.

ot
t
]

B, In the event that the Contractor fails to furnish the level of
- effért set forth kerein for the séecified term, then the Contracting
Officer may require the Cottractor to continue performance of the work ’
beyond the estinated completion date until the COﬂtractor has furnished

the specified lcvel of effart or until the estimated cost of ths work .



for such period shall have been exnended,

ARTICIZ VI -~ ESTTVATCD CCST, CRLISATED TinMS. AMD LTITATION CF

Fnins
The total estimated cost of this conuract is §l 011,525 of which .

© $2U9,995 1is obligated. Hotwiuhstanding the total estimated cost of this

contract, the Governzent's lievility for baiment 1s limited to the funds

presently ‘allotted to this contract which is $249,995, (Reference

General Provisicn io. 8, entitled "Iimitation of Fuads").

The following budget sets limitations for reimburse=ent of dollar
. costs for individual line itens. Within the toctel estizated cost of
this contract for each funding veriod, tha ccnﬁracuor ray EdJuSu line ite

amounts as reasonabls necessary for the performence of this coniract.



BUDS;
Line iven L/!’7; . Fr: "/;/ .
' %o: >/,')/,u To: 3/m1 /76,

Salaries an? Vages ‘u21,¢;o $3ﬁ3,£00 . $ 505,250
‘Fringe Fensrits .  . | 15,500 é@,}f _ 44,150 |
Travel and'TransporEgtion 22,200 42,550 .,7é:650
Other Direct Costs 11,950 . 3h,850 "~ 16,800
Equipment and Supplies &= 210,000 18,000 . . 28,000
‘Overhead : 68,155 R ) __293,47%

Total Estimated quE $2h9,996 i '57%%}§?9 . 31,011,525

‘ A'RTICI"' VIII. = CCT73 RERBUIIASLY Tb COMTTRACTOR

The United States. dollar costs allciable under “the c;ntract shall te
limited to reascnable, ellocable, and nacessary cosis determined in
. accordance with the Clause of the Genercl Provisiens of this Centract
vbntitled "Allcwable Cost, Fixed Fee, and-Payment”,

) ARTICIC‘D IY = ESTH‘LI"‘DEI‘T f"‘ C'TTIHTAD RATE

Pursuvant to th- provisions of General Provision lo. 10 of this contract
‘entitled "Indirect Costs (Ovarnead) = Predeterminag” , rate or rates
L]

shall b2 established for each of the Contractor's accounting periods
, . .. . “." . .
» during the term of this Contract, For the initial period the rates are:



TR TERIOD | GCEus OFF-CAIES
.Predetermined Fr: 7-1-72 62.0 o 28.0

rYe:
Tos €-30.7Y

I*o"isio 12l LI TelaTh ' 63.0. 28.0
To: Until z:ended ' :

ﬁiétribution'nase: Direct Salaries end lrages inclading holicday, vacaticn,

g

d siek luave alecranccs.

-APTICT? X F"“"“'"“T COTTSATION

" A, Limj.to-tiO'ls

Componsation of rersonnel mnich is charged as a dirzet cost

o e

under this contrset, iiks bcr costs, will be ‘reimbursable 4in accordance‘

with thn Schedule Article en titled 'Costs Rcixburcabl= and Iczistice Su:*crt

6 1 Contractcr K ‘and the Ceneral Prov1~ion entitled "Allcwable Costs,

Fixed Fee, EJJ Peyment", ard other avplicable pyo«isions of this ccatract

bﬁt“;htaect Lo the follouing additichal specified unuerstandin"a wnich set

limits on 1tens which otherwise weuld be reasonable,_allocable, and allowable,
. . 4 -

L. Approvals

e ——— l

S=—-silaries 3 and waﬂeg“E;}fﬁc:-exceed the Contractor's establibhed

policy anc practice, 1ncluuiug the Contractor' S established pay scale for

equivalent Cl&uSifiCBtiOﬂS of emnlo'ees, which will be certified to by

tﬁe—échtractcr, nor ma, any individual salary or vage, wit hout approval.
of the COntracting Officer, exceed the employee's curreny salary or

wage or the hizkest rate of ennual calarv or waze received during any
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fuil vear of the immeiictrl: precediny three véers previded thet if the
- work ia to te perlormed by employees scrvinw overseos ror a per1od in’
excess of one rcer, tie normul base salory mav be inereased in nccordance
with Ccntractor's established policy end vra ctlcc, but not to exceed 10
.pergeht of tase U,3, salary LVCIJ.In bcne;its. There.ig e celling on
reirbursable salaries’and vases paid to a person cﬁployed dire;tiy under
" the contract of the maximum salény rate of FSRel {or the equivalent
daily rate of the maximum FiRel salary, if comvensation is not om an
'.ahnual baéiﬁ), unless advahce written apprbval is given by fﬂé éohg;&éiing
-Officer. |
2. Salaries During Tzavel

Salaries and wages paid while in traval status will not
be reimburseq for a travel p:ricd graater than the time recuired for
" travel by t“e most direct énd expeditious alir route,

3¢ Return of O?erseas Enployees
-Saiéries end vasges paid to an erployee servins overseas uho

is discharsed by the Contractor for misconduct or securlty r;asous will
in no event be reimbursed for a Period vhich extends beyond the time
requirad to return him promptly t&_his Point of origin by the most
expeditious air:route Plus accrued:vacntion leave,

k, Merit or Prcmotion Incrqﬁse

Merit or promotion increases may not exceed those providec
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by the'COntractor'° established policy end practice, With respect
to exployees Performing work overseas under this contract, one merit
or prezotion increase o ot rore than 5% of the enrloyes's base salary
nay, subject to the Ccntrac@pr's established volicy end practice, be
.geanted arter employee‘s completion of'each twelve ronth period of _
.satisfactory services wider the contraef or, if the embloyee is presentl&
employed by the Contracuor, whanever the ex =Ployee would otherwise te eli?ibl
" Merit prediotion iﬁéreas‘es'"éxéé'éa‘ins these liritations or exceeding the

maxinumn salary of FS3el nay be Gzantea only With the advance written

W m e ee e aw - St s = . — -

. avprovel of the Contrecting Officer.

5. Consultantg
| Consultent services will te reimuu:acu in connection with
the services to be Provided hereunder. o ccrpensetion for consultants
will te rzimburseqd unless their use under the contract has the advance .
written app*oval of the Contracting Officer' and i¢ such provisien has.
been made or approval given, co*pensation shall not exceed, without
specific approval of the rate by the Contracting Officer, (1) the current
wccmpen.,aulon or the hivhest rate of annual compensation received by the
-consul ant during sny full vear of the irhediately Preceeding three years or
(2) Jnaxizum daily salary rate of a Foreign Service Officer Clasa 1

‘vwhichever is less, 10 consultant may be reimbursed under this contract



for rore than 99 davs in any twelve-gonth reriod without the edvence
writien ;p oval of ihe Ccntractidg Cificur,
Iote: The dnidy rate of a Foreim Service 0f8fice Cliss 1 is deterained

by Qividing the aanual salary by 250 days.

. 6. Third Country and Ce: rerating Country Hetionals

e ko .componsatica for tbl*d coahur: or Cccparating Country
national l ce reimbursed urless their use unde r th2 contract is

authorized in the Schedule or has the prior wiritten avproval of the
“Contracting Officer, - Salaries anc wages pzid to such perscns may not,-

A Dre= W) . o
rzrovcl of the Ccuiracting Officer, excced

without specifie writion s

, either tha Con tractor's established volicy aad practice;'or the level

.-of salaries p.ld to ecuivalent varscanel by the A.;.D. ¥Mission in the

Coop°~at1nv Countrv, or the rreveiling rates in the Ccs?ergting_'

Country, as cefermirea by ‘A, I.D., raid %o prrscriiel of eguivelent
o « - T T L. LIt Liwl ot =
Ztechnicel competence, _

L P S .
. . . . . .. . P

s o VWork Week - - - Tronrnoe

.
.
- —— - - - e mmee . e - e

W Honoverseqs ’-DIOJee. The vork wesk {or the Cgntractor's
ﬁdﬂdverseas emblo -ees shall not Eé’Ié§§“fh§n"fﬁéTEStébliShed practice

- of the Contractor.

N : ol to. ‘ [

b{ 'b. Ové}seéé Emnlovee. ‘The wark zeek for the Contractor’ s

overseas emp Joyees shall not be 1éss then 40 Yiours and sball be scheduled

to coincice with the work weem for thoég-e"nlégé;s of tha A 1.D, iasion

and the Coon°ratin~ Country a.sociated with »he worx of this C01u¢nct.
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B. Definiticqs

As used herein, the terms "Solaries," end "lages," and
"Compensation" mosn the parioiic remunerstlicn received for profcssiénal
or tecimicel services rendered cxelusive of oversess gi ‘enti&l or
- other allov.nces associated with oversecas service, wiless otherwise
stated, The terz ' compeng“uiuaf inclules pa;ﬁents for personallservicés
.(iﬁcluding feés end honoreriz). It excludes ea rnlngu ;rcn sourca2s other
than the individual's Professional or tecimnical quk{ overhead or
other charges,
ARTICIZ YT = ADDTTIONAY, SCHEDULE CLATSFS

«

A. Speciel Frovrision F':ﬂrdin; Additional Geucral Provicica Mo, 6

entitled "Parsonnal®.

In acccrdnnce with varegreph (e) of Additicnal General Provision
No. 6, entitled ' 'Personnel”, vhereunder the Contracvcr oy notv send individuals
ovtside of the United States to perform HWork under thls Contract without the
prior vritten anproval of the Contract1v~ Officer, the Conuracting Officer
does, bereby, provide said approval for those individua]; requiréa to
travel outside the'United States;'provided, hawevgr, that concurrence with
the gssignuent and/or Efavel of anv end all sald incividuals outside the,
United Stutes is obtained, in writing, frem the.Cocnizent Technical Of2ice
of A, I.D. prior to their assicament end/for trevel, abroad.

The travel of foreimm nmationcls to Coatractor's Gamn* end/or ot

location in the Uaited States is alco ahbject_to the prior vritten approval
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from iha Cognirznt Weehnicrl Office of A I.D, This c¢oeg not zrnly to foreimn

national graduate Students and/or researchers eriploye:! as Contractor's Cempus,

. K] LR D e S e TV Tharem d 1. s
Be UL2lirmeliion af Ticosn s=a S2AT_LIINNEN Tovadrn (ivroneian
'

Full ubtilizobion of cucess ond n2ir excess foreign currercies is en
objective of the U.S. Goverruiznts. The Coniractor should obtain iis supply

‘.

of cefualn foreirn currencies vnlch h_ve been oc»n'ﬁlned by the U,S. JIriacsury

- Departaeznt to be oxcess to iuS'DcEQS froa the U,S, Covernment we either t*“ou\z
the local U.S. Disb ursing Cfficer oxr throush the Tro esury Departwment in

Washington, D.C,

gggxéifto, tirough, or zzom certain counuries shaxl at A.I.D,'s option,
be funded frem U,S -cvned forelgn currancy. Waen A,I,D, intends to
exercise this optlon, it will 50 advise the Cont*actof after receipt fo the
Contxe ctor'" notice of intent to trovsal el Lireo wider this Ccntract L. I,D,
will issuve ‘& Governent Trunsportaticn Reguast (G-“) vhich the Contractor ney
exchange for tickets, or A.I,D. will idcue the tickets directly.

Per Dien (subsisteuco) expense of the Contr°~tor in certain countries
shall, at A.I.D!: ' option, bo funded from U.S.-owned féreign curréncy. ?f
such is to be the case, A,I.D, will so advise the Contractor after receivt of
the Co1tractor', notice. of intent to trevel to those countries, or the
:emp{oyees of the Contractor will be SO notified upon contact with the
USAID Mission whan first erriviﬂp iﬁ guch e coﬁntry. .

The use of said U,S,-c:med currcncies will c01stitute a dollar

charze to this Co1trect.
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A, cev. ral Frovizion's, 3, entitled "Lizitation of Cost (Dee., 1070)",
Delete in iis entire and in liey thereof in;crt the following:
"8, Liritatio: OF Funds .

(a) It is estimaied that ths cozt to ths Government Tfor the
perforzance’of <nis Contract will not excsad the estirated cost o the
Governmsnt set Torth in the Schedﬁle. znd Lias Cont“" tor azreszs to us;lhis
.beat efforts to psrisrn the work spezcifled In tho Schedule and 221 odliza-
tiSns under this Contraqt within such estimated cost,

(b) The amount presently available for piymerit and allotted” "~
to this,Contfact and the periczd of periornance whicn it is estirzted the
‘éontemplated that frem time to time additionzl funds will be 2llctted to
this Contéact up to-the full fsti iated cost to ihe Jovernment set crin
in‘the Schedule. The Coniractor agrecs to pefférm.or have pa*form=d work
on this Contract up to the point at which the total amdunt paid and payablé
by the Government pursuant to the terns of this Contract approxiﬁ;tes
but does not exceed the toia} anount actually éllotted‘to the Cenlr?ct.
| (c) If at any time the Contractor has reason to believe that
the costs which he expects to incur in the perforrarce of this Contract
1n tée next succeeding Sixty (60) days, when added to all costs previoualy
incurred, will exceed saventy-flve percent (757) of the total of the amount
then allotted to the Contract, the Contracior shall notixy the Contractin"

Officer in writing to tnnt effect.* Thoe notice shall stats the estimated

D

b aBasat o e, b e e et v e e e
ATRSUS Y S nduiLlonnn lasale ol Lo AR LI PP,
. .
A ]

pericd got forth in inw wene-iuls, Lixty (60) doys prior to tae emd of i



pericd specified in tha Sohzdule the Contrrectr will advise the Contraciing
Officer in writinz as o k2 esiim2ted anount of 2ddizicnal furds, if any,
that will be requirzd for the tirely performance of the % rk undex the

- » -~

Contrzct or Tor such Turiher peried 28 rmav bz specified in the Schedul
- - r

[¢:]

or
otherwise agreed to ty thes rartles, If, after such nctificéticn,
.additional‘funds are-not allotted by the end of the pericd set forth in
the Schedule or an azreed dats supstitu
Officer wili, upon writtsn request by the Coutractor, ﬁerninate‘{his

_Contract jursuant tc the provisions of the Termination clause on such date.

If the Contractor, in the exercise of Rhls reascnable judgment, estirates

that the funds available will a%low him to continue to discharge his

obligations hersundsr for a pericd extending beyord such date, he shall

Lb]

specify the later date in nis rsquest, znd the Coniracting OIficer, in Rhis

discretion, may termirae on that later datle,

(d) Except as rejuired by other provisicns of thls Contrach

specifically citing and stafcd to be an exccpilon from this clause, ths
' 2

Government shall not be pbligated‘to reinbturse the Contractor for costs
: ¢
incurred in excess cf the amount from time to time alloited to the
Contract, and the Contractor shall not oe oblizated to continue performance
) [}

urller the Contract (including actions under the Termination clause) or
. . . ' .
otherwise to incur costs in excess of the total of the amount then allotie

£o the Contract unless and until the Contracting Officer has notifizd the
Contractor in writing that such allotted ameunt has been increased and nas

specified in such notice an {nuressad anount censtituting the total amount

s .
-t R ) . [ S v . “ e’ t o= - R L
A TR RSO £ » NN PR A PR LI T T e T e S

L «
the estinated cost cet forth lu thes Suirndithe, such woblmated ©o8t Shall:
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. be correspondinsly incrensad, o notles, crmunientizn or represeniatinng

n azhar than the

(\

i any cther form or from any rere

D) s et 0 e s e s (0 PR,
shall aiiact Lo ancunt aliotus by tns Governr —-n..
>
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to reimburse ithe Ceniracior oi the total ancunt

then allotied o tha Coniract, waethsr these excesec cosls weore incurred
"durlnc the courss of the Conirzei or =zs a resuls cof terainatlon, Yher
.and to thes exbent that the a:Sunt allcited to the Contract has veen
increased, any cosis ;ncurred by the Contractor.in_exceés of the total of
fthe arount previcusly allotted shall b=-allowable to the same extent and ..
In the same'pefcehtage as if suth co3%5 had teen incurred after such
increase in the amourt allotted; unless the’ Contracting Officer issuss a
.terminaticon or other notice and dirscis thai the increase is solely for the
purédse.of covering termination or othser specified sxpenses, '

(e). Change crders iésued puisuant to the Changes clause of
this Cont*=ct shall not te conslderszd an authorization to the Contractor
-to exceed.thg amount allotted in the Schedule in the absence of a state-
ment in the'change 5fder; or othef contract medification, incrgéslng the
amount allotted,

. (£) lYothing in this<«clause shall affect the risght of the
Goiernment to terminate this Coétracu. In the event this Contract is
terminated, the Government and’ the Contractor shall negotliate an equitable

distribution of all propesrty prdduced or purchased under the Contract,

based upon thc share of costs incyrred by each,

Delete all reierence Yo fixed-Feeg
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Delete Sub-vq*ﬂvronq (“, (1) (*) in 4ts nntirety and in 1

"(1) Surpar:®i-15,2 (Frinsiplus foo Daternining Cosis Aprlicadle
‘to Research ard Devzloprent Undsr Srants and Contracts with

“as in efTect on the date of this Contraci; and",
C. Gensral Frovisicn lio, 10, entitizd ,u,*htli ¢d Overhcad Rates
(Dec, 1970)",
Deléte in its entirety and in lieu ihergbf insert the following:

-.\..a il Lol

~"10, INDIRICT COSTS {QVIRETAD) - STERUINE
(a) No<%1tnstanding the provisinns of any other clauss
§f this'Contract, the allowao;e indircet costs undst this Contract shall
be obtained by.applying pradster 1 ed indirect cost'rates to bases azread
-upen ty the pavties, as specified in Schadule Artiéle ViI oi' this Contrsct,
(b) The Contractor, =s sccn as rossible but not later
’Ethan three (3) months after the expiraULCﬁ of his fi;pal year, shall
* submit to the Contracting Officer, vwith*a copy to the cognizanﬁ audit
.activity, é.proposed.predetermined indinect-co§t rate or rate;#based on
the Contractor's aétual cost exparience during that fiscal year, together
with suppérting‘cost data, Segqtiiticns of predetermined indifect cost
rates shall be underféken as proﬁptly as practicatle after receipt of ;he
Cdntractof's p;oposal. .
(c) Allowability of *costs and acceptab{fity of cost’
allocation methods shall b2 determined in accerdance wifh the provisighs

of Subrart 12162 (Prtncdsler Cav Detargingng (oo Rogitantle 44 Revnyrap

. .
TN TTR T Tmiienn s st sl o e et e et g e - dcmae e e —— e o ey

and Dovelepment undor Oroe amt Sonn;.els witi citliilie L.l Ineliluiiona)



as
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‘of the Fedarai Frocursnant Rggulations as lq'cffcct on the date of this
Contract,
. , + (2} Tiu resulis of cach nezotiation siali bs set forih in
L modifié&ti n to this Contract, which shall speéify (1) the a:reéd

. . . . a . l oo . .
predeternirzd indirsct cest rdb,a, \ii) ths tasaes 1o waich the rates

M
4]
A}
ck
[
[\
i8]
6]
H
o~
e
[
Q
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aprly, (ii1) the fiscal year ual

' for which tie rates apply, and (iv) “the specific i+ens treated as direct

-

costs,

(e) Pending establishment of predetermined indirect
cosilrates for any fiscal year or different Ferled agreed %o by ths parties,

the Contractor shall bs reinmpurss3 etther at tha

L]

ates fixad for <he
previous fiscal ysar or other varicd or at billing rates acceptable to

the Contractinzg Cfficer subject to appropriaie ad justrent when the final

rates for that fiscal year or other pericd 2re established.

Hy

(£f) any failurs by the rartiss to agrese on any tre-

deternined indirecf cest rate or rates urder this clau-P shall not be

considﬂred a dispute concernirg a question for decision by the Contracting
Officer wlthin the meaning of the "Disputes" clause of this Cont*act If
for any fiscal year or oiher period specified in the- Schndule of this

Contract tne parties fail to agrne to a preaeue*nlned irdirect cost rate

-

-or rates, it is agreed that the allowable indirect costs under this

v

Contract shall be obtalned by 4pp1/inv nesotiated final ‘indirect cést
rates in accord=ncn With the terms of the "Indirect Costs (Overnead) -

Negotiated" clause 't forth in Fart ? 15.951 of the-A.I.D, Procurenent

© Ramlationa a5 1n. aff s ~n. gk 4.im;ﬁl):iﬁ.Cﬁgj,+;3Tm_;"“,m_..,.w_~“w“:

-
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(72 . 4llowable indisccs €735 r'or the perdiecd until the ana
of ihe Contracter's fiza:d yhar durding wnich perfsrrance bezins, shal 1 bz

BoA s o= er v o ates et vor § vy re $ v PP 3 sond S :
obtalnod % wyrniying the peodesernisnsd irdirect cost rates sot forth in

/7 ) . '
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ment Property (Auz, 1370)"

Delete in its stitlrety and, in licu therecf, inseri the provision
“ entitled "Government Fropsriy Clausd for Cost-Re inbursement . Coqt*acts

and Educational Instiiuilons” which Is attacnsed hereto as

ct

A
with Nonprofi
Attachment A,

E. General Provision No. 23, 91 titled "TerTination for Default or

for an"en_-nce cf the Govzrnnent,®

 Delete in its ent1r=ty and, in lieu th ereof, Insert the folickingz

-

Lilsaiml \v—n-. Y - - oy ST AT ™ omeo VH:\HM\'W\
TERNINATICH FOR THE COUVEUITSNIT CF Trs COVIRNNINT

A, The performance cf work unier this contract may be terminrated,
1n'whole.or frem time to time in Farl, oy the Govarnment whenever for any
reason the Contracting Officer shall datermine that such termination is in
the best in erest of the Governﬂent Termination of Worx hereundnr sha;l

be effected by delivery to the Coniractior of a Fotice of TerginationA
. * .
specifying the extent to which rerforrance of work under the contract is

terminated and the date upcﬁ hich such termination beccmes effectiva,

B, After receipt of the Notice of Termination the Contfactor shall
»
cancel hls outsianding commit nents nerounder covering the procurement of

materials, . suppiies, equipment and miscellancous ftems; In addition,

the Contracter shall exercise all reascnable dilis Jence-to accomplish the

e

. M Coeys . . ‘ . . . - ‘ H - H : i e N
AL L R et S PR L I S PTH A T IS T TR RS B 4 DRI A T4 te

FAMTATIAtA 2 AT ALwenetan a8 hin b aed1en Aot e ey



'*'Ihat thcy re;ate to tne porzorrarce of any work +Grﬂ4w~+h1 by <ha notice,
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ditn respact o sz epntaled gemstes LT, Nne Loniractor asross tpo i)
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settl
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cancP143°1on of cennitments with +he aporuval or ratification of the

[y

Contractin; Uificer, o i
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ratification shall bz final Zer all PUrpcs:s of this clzuse, and (i1)
asslgn to the Governnant, in 2hs mzaner, 2t the tinma, and to tha extens
directeﬂ by the Cont try cuiég Cfficer, 21l ¢f the rigat, *itle énf interast
of the Contraciosr urder the order ard sudcontractis so termlna;ei,‘in

which case the Govnrh.ent sba’l hava thé rivht in its discreiion, to

settle cxr pay any or a‘l c’aina arising out of

.orders-ard saocantracts.

o+
ot

[S

C. The Coniractor shall submit his-terninaticn clain to the
Contracting Officer prempily afier receip: .of a Notice of Termination,
but in ne event lzier than cue year .Irsin the effective date ‘hereof,
unless one or mere extensicns 1n,nriting are grantsd b the Cﬂntr=ctin5
Officer upon written request of the Contracior wiihin §uch gne year.period
ox authorized extension thereof, Upon failure of the 6ontré§tcr to subnit
his termination claim within the ti¢e allowed, the Contractiig Offiéer na2y,
subjéct to.any review required by A.I.D.JRegulaticns,in eff;ct as of the
date of execution of this co;uract, deternine, on the basis of information
avallable to him, the anount, if any, due to the Contractor by reason of
the termination and shall tha2reupon P~y to the Contractor the amount so
detemined,

A .

D. Anv deotarms natdan af nng-5~ '.-4’.--_7-‘-. .-'--;:'-- n ShedT YL AT

by Ahe st prianirics et © ey 4. M
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procurenint merulation as in effect on ithe date of this contract,

E, Subliet to 4he provis lorns of rarzzraph C a2bove, 2nd subjezt +s

t as of the dztz of .

-

wetor and ins Contractinz Officer

execution of this aentract, *he Contx

may agree upon the whcle or any part ¢ the amouat or amounts to be raid

to the Contracter by rezson of the ter-iraiion urdeox this claucse, wnich'
amount or amounis'may include any raasenadle cancellation chavrazs thersby

lncurred by the Contracter ard any rezzonatle 1oss upen cutstanding

" comnit nents for person2l services which he is unable to c=npe1 subj ct

to the provisichs 6f parag¥avh 4, balow, Provided, "however, <hat 1in

.
[ s 3 2 -3 e : = . 1 ayrepd e
CO']".‘ECt Winn any O‘J -S <RNALNRE ConILTnenis Ifor tersonzl asrvices

o b J 'S me &

the Contractor is unabls to*cancel, the Contrzctor shall hzve exercized

reasonable diligence to divert such conmitments %o its other activities

+
ot

and operations, Any such agreement shall be enbcdied in 2n anmandnmen

to this contrazct and the Contracisr sh211

o
th
oy

1218 the azresed anouat,

F, Tnhe Government ray from tine to tire, under such: terns and
. . ’ . . D) -
conditions as it may prescribe, make Partial payments against cosis

incurred by th2 Contractor in connsction with the terminatedéportion4of

this contract, whenever, in the opinion of the Contracting Oificer, the

agsregate of such “ayncnts is* within the anount to which the Contractor

Hill be entitlud hereurder, If the total of such payments is in excess,

of the amount finally asreed or determined to be due under this clause,

such excess shall be payable by the Contractor to the Sovernment upon

demand: providrd that 1f such excess is net so paid upon dermand, interest
thgrnnn 3.“.".1] ha navaRIA hee dhaa n‘?“"" s ...'e I. Al ‘."'.‘f".’.:".'.‘ U i ;;‘_
of ey e ilnUm, CLoinalng Mhlewy (jJ) degn fzon bz azte ol suan

demand .
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G, The Ceontractor acrees tn trancier title and deliver to the
Go*r*"..nt. In 3hg nanneor, cat the Wia and to ihs ouiant,  if any, dircoled

by tho Cenireativ. M7II

X .e Ve v -

contract h ‘1¥ ern con

'U

.to the Governiznt, inclu

drawings, ard infornzt
process or acquired in ccnnection with the parfermance of the work
terninated by ihe notice, Other éhan the ;bova, any termination inFan-
tory resulting fronm the terminatioh of the contract mzy, with the wr;tten

ngprovalﬂéf the gjntract n3 O’Iicer. 2 scld or acquir,d b“ tne Co:trzcto¢

under ths conditicns preserited ty and at a price or prlces approved by

the Cortrac‘i 13 Officer, Ths pr ceeds of any sucn disposiiicn shall ©Te
applied in raducticn of zny payments to bz nais by the Covernment to the
Contractor under'this contract cr shall otharwlse be cfed;téd to the price
or éost of wozk covéred by this contract o:'paid in such other manner as
‘the Contractiny Officer may direct, Fending Zinal di spos}tion of rroparty
arising from the‘terminﬁtion, the Contractor agrees to ta%e sgéh actic
as may be nécessary, or as the Contracting Officer may difect;;for the;
protectioﬁ and preservation of the prorerty related to ihis c&gtract
which is in tha poésession of Eﬁe Contfactor ard in which the Governu:n
has or may acquire an interest.'

. .

' H, In the event the Contractorfs services are terminated by -

A, I,D, pursuant to this Clause, or in the eveni that’an amployée's

services are terminated by the Contractar at the requect of A I.D, cr the

Coop-*ra.tin" Counfrv f'nr 7-n1qnn-; Athor +h-m n' nr-—md'yw LA Pavbynnatbaae 10275

t, ..

2D enloriin (zxeiwling

ba relmbure :l ©ov falarr prgreentye o :‘xf:'

ovarseas incentive, dlrferential anl allowancns) to the exient the
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Con rasior is liztie Lo axke sSuCh rayments undsr its ~Lruc:ert ith
sach stafl mentors, (vovided ihnt suck siarf nanbers ar: not othewiigs
N
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\ oo . C o A . .
Jbeyond one ysar frzm the date of ths employee's tsrmination, or tha date
on which this coniract would have expired vut Tor ternination, whichever

‘is earlier, The Coniractor agrees 'to exert its best efforts to mininmiga
osts under this provision, )
T

I, Any dispites as worquestions of fact wnich ray arise hareurder

shall be subject to the "Disputes" clause of this contract,"”

I
. : ! A
F. Qeneral Provision No, 30, entitled. "Rights In Data (Dec. 1970)",

Delete in its entirety and in lieu thereof insort the fgllowingz

“30, BRights in Da*ta ard Pyblicatio

" (a) Riﬁhts in Da£1

(1) The tern “aubgect Data" as used herein includes

uritlnqs, software, electreonic or pu“ch card stored data, models, sound

recordings, pictorlul reproductions. drawings, or other grapalc rerrasenta-

tions, and works of any of similar nmaturc (whether or not uopvrifhtfd)

.
:."1._’}!\_ "..Z‘.""' .-:. ,_nl E“_ [ I '.-“-—“‘:—, PRY R P U, " ;- .E" " - ‘ e AT A e

PP .o e ewt . 2

. . ‘ N . . [ .
VLS Cuntracts  Une term dous nou iuolule Lisaunelad repurts, ccut aralysas,
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thor informatincn ircidantal o (nn act adrinisirution, The torn
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soltiare" means wny conpa:w bregrans with supporting decumentation and
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Prozrans cuprlisd by ik hhvduare minufacturesr, The tern nedel" in this

. -
context means Iorral, analviic structurss vanleh describe cortain inter-

(4]

Q
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related asgsceis of econonie, secial ¢r rolitical tzhavior, Th
& ’ ’ &

. _

M v - 2 - -3 4 o d .m 2, S -~

ncdel sh21) Inciudessurrorsing information avd egunticns which doserihe
{ ]

ard explaln tazic siructure assumptions, "Subjsct Daia" is Data which
Ls specified to be delivered urder this Agresment,
(b) Publication

(1) A.I.D,'s policy with respsct to pubtlicaticn, or

releas= to parties other than thoss specificzlly zuzhorized, of material

gathered or developsd under contracts with educziicnal institutions is
L]

set forth in the Staterent of Policy publishzd in the Federal Register,

as revised, That policy is apprlicable to this Ccntract,

(2) Unless otherwise provided 1n the Schedule, ard

subject to'AI.D,'s pre -pr1lcatlon review as hereinafter set gorth, no
permission or authorization {rom A,I,D, will. be, required prior ﬁo publica-
. ° . “

tion, release, or reprcduction of any Data,

(3) o one enpleyed under this contract will have
acdess to classified material for performance,of work under this contract;
hottever, if, in its pre-pdblication raview, A,I.D, should discover that

any classified material hxb inadverteﬂtly been included.in a contract

raruseript, 1t will .naotify *he contrictor, who asrees that the ldentifi=d

L]
LA S P e s fessenme s A et Ll U UG S, S vietw L.t
.. . . . * .
* s - X} [ ]
raceriad Lo wvelinols oo unelassisiod Suurcus,
. e
.. -



-disclain or dissociatz =3 aTuresaid, the Cconiracior shall bs so notiiied

. ?5 . i~ : - : e .

BEST AVAILABLE Gopy

{c) Fre-publicaticn.Reviey

fhc éa't*;ctcr agre;s to allew A,I,D, ihe orsoriun iy

o review any Iaia 1.»vxdfl Sor publicailon and provide comuenis therson,
and agrees to glve sericus consideration to svch co“"=nts rrior to

publlication., The Coniractor shall deliver to A.I.D, a3 notice of intent

to publish tozethsr with 2 copy of the proposed tutlicatien not later tian

o wn2 publisher, 4,T,D, vwesexvas the rirht

. LS
the date of i1+s s=ubiission

" to disclaim endcrsenent of the opinfcns sxpresssd in he prcposstd tublica-

tion of Subject Data, and to dissociate tself'frbn sponsorship or

- - - —_——

publicatlon of an} other Daba. Tn the event A,I, D exerclisss its right to

.

in writing oy the bon»ract; rng Offlcer; such notice shall contain an

which saall be

o3

approprinte statenisnt of disclaimer or d;ssoclatio
insertsd in the rudlicatlon,
(a) Acknowlzdznrenis

All publicaticn$ shall acknowledge the con‘ribvutions
a

" of the parties hereto, unless such acknowledsment is not desired by the

contributing parties,
(e) Copies
In case of publication of any of the Data descrited

hereinabove, a copy of such publication shall be supplied to the Contraciin

Officer at no cost to the Government.
(£f) Personnel Commitments
“The Contractor.undertakes to szcure from all persohucl

enmerd in the navnfavmapnn Af Hhin Canbunnt Aamelbmawbna o3, oot S
[ cT ’

. .
v P T R yee o o RN N I P A S | :
StEAt the Condow slas w111 e e b Aldalaergs Yoo Galimtions under tnlo

'_”Rights in Data and Publicatlon” cldusg.“
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G. Ceneral Provision KTy jl, bnt Llaa "Lelyase of Iniormation
(Daz, 1970)".

" “31, PRICT CEPTIFTCATTCN (Arplicable to 211 contracts in excass

of $2,50Q unless ard uniil allered, anendad, or revoked by acticn of ihe
_Cost of Living Courcil or by such competent authority as the Council pay
sped%fy)(

. ) (a) Prior to the raynent of Invelces under this C:nt act,
. the Contraéto shall place on, or attach io, cach invoice submitted the

_ folloW1"; certification:

"I hereb' ecertify that amounts invoicad herein do pot

Y

_exceed the lower of (i) the coniract price, or 1i)

naximum levels established in accordarce with Executive

Order 11640, January 26, 1972."

3
ns Contracior agrsss ic inser:i the subsiance of this

-3

(b)
. clause, including this arasrath (b), in a1l subccntrac. for suppliess or

services issued under this Contract", -«

H, General Provision No, 39, entitled "Utilization of Minority
Business.ﬁnterprises (Auzust 1971)",

Delete the second sentence in Paragraph (o) and in lieu thereof
4 i

ihse;t the folliowing: -
s \' .. [ ]
""As used in this Contract, the ‘erm 'Minority Businass Enterprise!'

med3as a business, at least £0 prrcant of which is oy ned oy ¥inority Croup

Hembero or, in case of publicly vined business, at least 51 percent of

the stonl of which 1§ niunmeq we- Asn«wlu;f\n-fsu-—».“--".



“ 2] -
. . Adaitiecnal Gereral Provision No. 4, entitled "Title To and Care of
 Property (Aus. 1970)".

Delete in its entirety

Je Add tha following:

- l¢ Aitachment B, General Provision Vo, .L2 éntitledi"Payment

of Interest on Contractor's Claims,"
2. “Attachment C, entitled "Guidelines for Preparaticn of the

Ressarch Annda) Report.”



(a) Government-furnished Proporb'
‘nu oanmt ghall deliver to the Contractor, for use in comoen w

with md under the terms of this Contract, the property desoribed as Government -
'mmiehod property in the Schedule or. -pood.ﬁoationa. together with such relstec
data and information as the Contrantor may request and as may ruao_nab].y be
roquix;d for the intended use of such property (hereinafter referred to as
"Govormtntpmmilhod proporty") The dd.iv‘ry or performance dates for the
auppliu or services to be mmiahod by the Contractor under this Contract are
based upen the expectation t.lut Guumnont-mmiahod proporty mitablo for use
will be delivered to the Ca\tructor at tho times stated in the Schedule or, if
not so stated, in sifficient time to ensble the Contractor to meet such delive:.
or performance dates. In the event that Govermment-furnished, property is not
delivered to the Cont:actor by such t:l.no or times, the Contracting Officer shal..
upon’ timely written r;aquest made by the Contractor, make a dotermination of tr-
delay, if any, oocﬁsioned the Contrattor and shall equitably édjust the
estimated cost, fixed teo. or delivery or performance dates, or all of them,

and any ot.hor contractual provisicns d‘footod by any suoh delay, in

accordance with the procoduros. provided for in the clause of this Contract
entitled 'fQuneos". In the event that Government-furnished property 1is receive !
by the Contractor in a condition not suitable for the intended use, the
Contractor shall, upon receipt thereof, notify the Contracting Officer of -

such fact and, as directed by the Contracting Officer, either (1) return su -

' broporty at the Government's ex)ense or oth.ond.so disposc of the property -.r

- .



(44) effect ropolfi or modifications. Upon completion of (1) or (11) above, t
‘Contraoting Officer upon written request of the Contractor shall oquit.hly‘
sdjust the O‘%ﬂl‘tﬂd cost, fixed fee, or delivery or performance dates,
or all of them, and any other oontraotusl provision affooted by the
return or disposition, oé tﬁo repair or noditicaiiﬁn in socordance with the
_procedures provided for in the olause of this Contrest entitled "Changes™.
The “oregoing provisions for adjustnent are exclusive and the Governnent,
. shall not be liable to cult.for breach of Contract by reason of any-delay in
doli;ery of Govorﬁnont-fhrﬁishod proporty or dolivery of such proborty in a

condition not suitable for its inﬁepged use. o

(b) Changes in Goverrment-furnished Property

| (1) By notice in writing, the Contracting Officer may (i) decrease
the property provided by the Government under this Contract, or (ii) substi-
tuts other Government-owned property for property to pe provided Ey the
Governmant; or to be acquired by the Contraqtor for the Govornmﬁnt, under
thisAContract. The Contractor shall promptly take suéh action as the Con-
tracing dficer may direct Qith réspcct to tho rcmoé;l and shipping of
propcrfy coﬁerod by such notice. -

(2) 1In the echt of any decrcase in or substitution of property
pursuant to Subparagraph (1) above, or any withdrawal of authority to use
' ﬂroparty provided under any other contract or lease, which.proporty the
Govornment had agroad in the Sc;cdulo to mako available for the porfommarce
| of this Contract, thq Contracting Officor, upon the written request of thre
Contractor (or, if the sutstitution of property causes a decrease in the cost

of performance, on hisd own initiative), shall equitably adjust such contractusl



provisions as my be afrocud by the decrease, substitution. or withdraxil, &n
' accordance with the procedures provided for in the "Changes" clause of ‘h:s

Contract.
(o) Title o

Title to all property furnished bj the Government shall remain in
the Goverrment. In order to define the obligations of the partiosbunder this
clause, title to cach itom acquired by the Contractor pursuant to this Con-
tract shall pass to and vest in the Government upon purchase. All -Governﬁpnt,-
mmish.od property, together will all property #oqurod by the Contractcr
title to which vests in the United States Government under this paragraph, is
subject to the provisions of ‘this clause and is hereinafter collectively
reforre.d to a3 "Government Property”. Title to Government property shall not
be affected by the incorporation or nttaéhhont thereof to any jsroperty not
o.uned' by the Governmont, nor shall such Government property, or any part
thereof, be or become a fixture or lose its identity as personalty by reason
of afﬁntion to any realty. .

(gi) Useo of Govornment Property

The Government proj:ort:y shall, unless otherwise pro\éided herein or
approved by the Contracting Officer, be used only for the per;omnco of this
Contract: P
I (o) Maintenance and Rep;f_‘ir of Government Property

The Contractor shall maintain and administer in accordance with
sound businoss practice a program for thé maintenance, ropair, protoction
and proservation of Government property so as to assuro its full availability

and usefulness for the pox:fqmnco of this Contract. The Contractor shall

-3-



~ take 21l ressonable. oupo to cup]y vith a1l approprhu' directions or
instructions which u.. Contuotinc ortieor uy prncribo as uuaubly

b necessary for the protection ci ﬂn Gowmcnt prcporty .
The Contrector shall mt-tt. for the nviow and written nppranl
. of the Contracunc Otncor. [ mords systen for proporty control and a
'procn- for ordor]y namuulnco ol‘ Govom-ont proport.y. _
| (1) Property Control = Tho property control systom shall include

i but not be limited to tho fonou
(1) u,;m_nuuen of each item of Governmént property acguire:d

or furnished under the Contract, by s serially controlled identification

" mumber and by desoription of itam. Each item must be cio;ilp marked "Property
of U.8. Government®

o | (u) h i‘ho price of each 1tcn of properf.y acquired or furnished

_\mdor tho Contuot
(1‘.11) The lcoation of uo‘x iten of proporty acqiired or furnished

| \mtior- the Contuct.
N (1v) A ncovd of any usable components which are perranontily

movod tro- 1tuu ot Gcnrnnnt proporty as a result of uodincation or

ot.hordao.
(v) A ecord of disposition of each item acquired or furnished

under t.ho Contract.
(vi) Dato ot order unrl rocoipt of any item aoquired or furrished

e

.undor tho Cmtract.
' m offiohl property control rocordl shall be kept in such

conditi.on thnt at. any sugo of couplouon of the work undor ﬂus Cont-ae:.

-’-—-.—A -—’--»' = -

tho stat\u ot property noquirod or mm!.ahod under thil Cont.uct my bc

ol



resdily asoertained. A report of current status of all items of property
.-oqnim or furnished under the Contract shall be submitted yesrly concurrontly
uuh the amlul nport.

(2) Hnantcn-noo Progran - The Contrector's maintensnoe progran shall
be such as to provide for, consistent vith sound industrisl practice snd the
terns of the Cortraot: (1) dwlom of need for and the performance of
preventive ninumnoo. (11) disolosure and reporting of need for cspital type
rohnb‘l.utation. (111) recording of work accomplished under the program.

() Preventive Maintensnoe - Preventive maintenance is mainten-
ance gononny porfomd on a romhrly nbcdnhd buil to prevent tho occur-
ronco of dofocts and to detect and correct d.nor dd’octl before they ruult
" 4n sericus oonuqmnon.

(B) Records of Hd.ntcnlmo The Contractor's maintenance
progru alull prarldo for records sufficient to disclose the maintenance
actiom porfomd and deficiencles diooovorod as a result of inspections.

o ' A roport ot atatua or maintenance of Government proport.y
ahull be mbnittod annunny ccncurrmuy vith the annual report.

[ adinotie

(f) aa-k of Loss
(1) The Cc: tracter shall not be liable for sny loss of or damage
to tho Govomuent proporw. or for expenses’ incidental to such loss or damsge,
oxcopt ﬁut the Contractor mn be rnpcndblo for iny such loss or damsge
(including oxponsu incidontal thonto)l .
" (4) vhdch results from villud misconduct or lack o: good faith .

on tho part of any of tho Ccnt.uotor" diroetou or offiocers or on t.ho part
of .ny of his umgon. mporj.nundmtl. or othor equivalent representatives,

. ¢ 5.-_



mmmnamumotmummmo:mcmmm-.
tusginess, orunoruhhuudhdlotthceutmtor'a opouueu at uv
one plant, hbantorr. ormbmumhmmnhmum

porformed)

(41) sbiob results from a failure on the part of the Contrestor,
duc totho‘d.nhlnooanductorhokotgocdtdthonﬂup.rtotwothhdiuot.ra
"' offdocers, . or other vepresentstives mentioned in (1) .bon. (1) to maintain
and Mn:llur, in aocordance with sound business praotice, the program for maintens-ce
| protooﬁon. nndpuumtimotdunmtpropuwu required by (o) . .. _
sbovs, -or (B) to taks all reasonsble lhp-toou.plyuthmapproprhu '
mtten directions of the Contracting Officer under (o) ebovel

(444) for which the Comtractor 1s oﬂm-vlu ruponlihh under the

- m e e

mu toru of the alause or ohuou dodgmud in the ooh-dnlo;

< -

' (11‘) which results from s risk muly reqnind toboinnrod
undor gome other provision of this Contract, but only to tho uunt of the )
.inmmooloroquhodtoboprooundmdnintdmd ort.othlcxudtof
insursnce sotually proourod snd maintained, vhichever 1: gnuhr; or.

‘(v) which romlts trol a risk vhioch is in faot ocnrod by

. Mqurmoo or- for vhich t.ho Cmtnotor is othervise rouburnd but aﬂy

to tho u:mt of such insurance or rd-bnruuuts provided that, 12 more
ﬂm\ono of the above oxooptiom -h:llbonmlioubloinmuu. t.bo
Contractor's lisbdlity under uv cne mpum shall not bo nntod w uv.

othor exoeptis

-6~



(2) The Contractor shsll not be roi.bur.od for, .nd shall not
1nc1ndo as an item of overhead, the eost of insurance, or any provision
for a reserve, covering the risk of loss of or damage to the Governnenu
property, except to the extent that the Government nay hav; roquired the
Contractor to carry such insurance under any othor_frovinion of this Contract
(3) Upon the happening of loss or destruction of or damage to the
Govornment property, the Contraqtor nh;il notify the Contracting Of’icer
.theroof; ahnil take all roasonable steps to brotoct the Government property
from thrthq¥ damage, separate the damsged and undamagod Government property;
put all the Government property 1n.tho best possible order, and furnish to
the Contracting Officer a statement of:
(1) the lost, destroyed, and damaged Government property;
| (14) the time and o;igin of the loss, destruction, or damage;
(111) ail lnown interests in comingled proportf or. which the
Government propcrty is a part; and
(iv) the insurance, 1f any, ooVering sny part of or interest. in

such comminglod property.

The Contractor shall make repairs and renovations of the
damaged Government propert$ or take such other action as the Contracting

Officer directs.

! .(b) In the event tho Céntraotor is indemnified, reimbursed, or
‘otherwise componsated for.any loss or destruction of or damage to the Govern-
ment p.uurty, he sha}} usoe the proceeds to repair, renovato or replace the
Covernmont proporty invaIVeq. or shall credit such proceeds against the cost

ol the work covered by the Coniract, or shall othorwiso reimburse the Governnont

-7 -



- as direoted by the Centraoting Offioor. The Contractor shall do nothing to
projudiec the Government's right to recover ugcimt third parties for eny such
_ loss, dutruction. or dmgo. and upon the roquost of the Cont.ucting orracor.
shall, at the Covurnmont's oxpongo, furmich to tho G_ovarn-ont a1l roasonablo
assistarice and caopora:uon (including nsisuno; in the pruocutionA of suit
and the execution of instruments of assignment in favor of the Government) in

obtaining recovery.
. (g) Accoss
| ' The Government, and any persons designated by 1t, shall at all
~ reasonable times have access to the premises wherein any Government property
43 located, for the purpose of inspeoting the Government proporty.
(h) Disposition of Government Property |
. Upon completion or expiration of t.h;ll Contract, any Government

property Mch has not bo_en consumed in the performance of this Contract,

or which has not been disposed of as pfovidod for elsowhere in this clauase,

or lor uhicllt the Contractor Has not otherwise been releived of respansibi- |
11y, shall be disposed of in the same manner, and subject to the' same _ '
proceiuros, as is provided in the clause of th‘j.s Contract entitlod "Tormina-
tion for the Convenience of the Government" with respoct to termination
mvontorj. ffending final dis;:osif._iou of such proporty, the Contracotor agreos
.1.0 t’ake such action as may be necessary, or as the Contracting Officer may
direct, for tho protection and preservation thereof.

(1) Communicatioris
A1l comwniocations 1ssued wrmt to this clause shall be in -writ:ing.



/-:1',1::=:-.:::: 3
2

.
mo searemy e =marenes u At ety ~ o vee
PAYXENT OF JUTRHST O f.L.. STOR' SEATHS

(2). If an 2ppeal is Ffiled L the contracter frem a final decissen
of the Sontractin: Cfitcer undrr the Lisnulss cluuse of this cont r':u,

denying a clain arisine under the contrzet, sirnlie 1rb:rc“t on. the

arount of Lhe claim finrlly detorsined oued b the “orirntiont ko 11 te

payable to the Contrsctor,  Sush inserast £zl te at t}o rate detora

rined by the Secretory of the Irossury oursuant to Fublic Low 92.hi,

6¢ Stat, ST, fron the drde the Contractor furmiches to =ho Contrzcians

Officer his writtan as-esl under tre Nispuies clu‘-, of this centrazy,

to the dnte of (1) a Tinzl judrereni tw a court of Jurisdzctaon,
Y +

or (2) mJJlJJ~ to the Codtractor of a surnlementas "“u'"”Pt for
execution ¢ nxor confirming cornlzted negotistions or carrying out a
decision of a board of cc“:r&ct~a“cna;o. s

N ¢) Jotwithrtanding (2), ateve, (1) interest shall ha avplied
conly from the date paymont was duc, lf suzh da.e is lavor than the
filirg of apreal, and (2) interast shall not te paid for any ceried of
time that the Ccatractins Cfflc&" dotermines the Contraztor has wunduly
delayed in pursuinz his reredies tziore a-toard-of contrazt appeals- - - --

or a court of ccmpetant jurisdiction.

BEST AVAILABLE COPY



____Attechment

c.

e N )

' January 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.IL.D. Project Manaszer.:
The A.I.D. Project Manager will subuiic two
copies to TA/2UA and twe copies to tiiz AJl.D.
Reference Center.

LY

The cutline should prove useful to the
contractor in preparing the reporc, and
provide an improved basis for aunual project
reviews. The contractur is encouraged to
' develop a self-centained report as outlined
below in approximately fifteen double-spaced
pages. Additional material may be aunexed
as necessary for a compreheansive report.

The fifteen page report is intended to
provide a barchones statement of the effec-
tiveress of research resourcces and methods
in producing research results accerding to
annual work plans, and the significance of
these research results tor the solution of
the problem being addresseds -Annexed materia
is essential tor 4 critical review of asser-
tions régarding (indings, significance, ectec.
: -

GEST AVAILABLE C

oPY



reported on a single page. This pace will be for general

.public use as wall as projuct manazement purposes, and

should be written for & general rather than a technical
audience.

Item 3 - Contract Period (as amended): Reéort the original

. date of the contract and closing date' as prescribed by the

contract or any amendment thereto.

Items A 6-8: These items refer to expenditures. including
firm obligations by the contractor. Obligations are the’
contractor's legal but unpaid ccumitments, i.e., subcontracts
purchase orders, ecc.; and other related accruals through

the end of the rzporting period. A '"contract year' is omne
between anniversary dates of the contract. '



REFQORT SUMMARY L/

A, 1. Project Title and Contract Number:
2. Principal Investigaﬁor, Contractor and Mailing A;dtess:
3., Contract Period (as amended): 2/ from . | to -
4. Period covered by Report: from fo
5.  Total A.I.D. funding of contract to date:
6. Total expenditure§ qﬁd oSligations through previous contract:years 3
7. Total expenditures and cbligations for current ‘years 3/ |
8. ' Estimated expénditures for next contract ?eaé:
'B. Narrative Summary Of Acccmplistmuncs and griitizaticn

(In this space provide a concise

statement of the principal accomplishments
during (1) che pericd of the report and

(2) life of the project in relation to
research objectives and accual or potential
operational significance.

‘This information does not substitute for

a full discussion of the same points
required in the body of the Annual Research
Report as cutlined below.)

gEsT AVALABLE coPY
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comeare

Zrapaee a conclse statesent. chat providas the background
and raticnale that led to the initiation of the project. This
suanary siowid szate the nature snd inpovtunce of the problem

.

_to which tae rescorca i wddressed, and the rationale that

1ink3 the research activity to the problem.

Sta-:mens of Yrajozr Ohinacivaes as Stated in the Contract

Tha purpose of this scction 1s to record in a precise and
conelse way tite objzctives of the research project. The objec-
tivresd ac steted in the coniract may have been interpreted,
expanded or Eurther defined in ochér documents and mutually

_agrced to by A.L.D. ‘and the contractor., This section should

reflect the contractual objectives as nodified by these.
supplenentary understandings.

Coutirued Relevance of Obiectivas

Loes your r2sesarch to date‘ or other circumstances, indicate

¢ neld Zor modiilcatisn ol pruject stjactives as stated in the
contract? If so, in what respects?
~

Accozalishinents to Date

1. riandings: Provide a statement of the principal and

"significant finiinss and other ~cczemplishments for the reporting

period 3s thev relate to the anticizated resulcs in the year's
cemn o~ R IRRRT v ozov a2 yeoar sinilar tO tnat requested

[REC I S oRRt VoY

"in Gel. belcw Zor the couing year.)

' Discuss the operaticnal significance of the findings of the
current year's research for attainment of project objectives as

sated in Sectisn 3 above. The discussion should include refer-
ence to existin3 knowleige, recont research findings Qy others,

and cunulative findinoe aud accomplishments of this project.

Also discuss side effects of the work, positive or negative.
For example, do the f'ﬂd'ngs to date suggest unexpected complicati
for the agolica ion of  £indings: do they suggesL the nead for more
dircet aporoacnc: to thﬂ sroblem than were originally anticipated;
or 1s the research deveioping information and insights not expecte
in the scope of the work?

2. Interpretation of Data and Supporting Evidence:

Sumnarize briefly the eviience and analysis that
supgort tha findings cited above. To purmit a critical analysis o
the evidence and anaiysis, expand as necessary in an appendix to
sach copy of tha report.

BT AVAILABLE COPY
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3, Research

- made {n the.r

asten: Stare helefly any sfenificant modincaricas
searcit jesign prier to the current reporting pertod.
ruments or mode of inquiry

Are the present techniques, inst
' In vizw of the

approgriate sl weady destan?

findings of the past yoear Or your uxperience with the research
measures emploved. do wou recoammend madifying (1) the research
desipn cr (2) rescarch techuigues? lor example, have there been
special prebluoms of data availavility, sampling, data processing,

andfor opeinal tor

s

DL

or ineffective techniques? Have research tindings revealed
technical relationships that suygest a coatinuetion of present
mecthois or do they suggest a uew approach?

Digsemination znd Utilizacion of Research Results

l. 3viefly <escribe efforcs iade uader Lhe contract zo disseninace
the results of =ac rescarch project. Atcach as appendices twe iist
(1) a bivlicaraphic llst and an abstract not ‘excw:ding 200 words of
papers and publicaticns developed under che contrace and (2} s

list of short statements that ideatify each known us@ of =aterizls ~
prod:zed by :he project . for smrinazs, conferances, transiztisns. or
as Dachgrouilc Macerial £0r Hpeelinés, poally 3LoleRinls, 3.

~
2, Cite evidencez and cases kunowm o you that findi
research project are being used in LDCs, the U.8., or boch, in
training, direct application to the problam, etc.

rgs of the

-

3. Has the experience eof the rast vear sucgested new Or more
effective ways to expand the use cof research results? If so,
discuss the axperisnce and &3 apprcpria:e'includc proposed Steps
in the work plan (Item G below). Indicate whezher your proposais
can be carried out uider currenc: provisions of the contract, or

would require new contraci arrangements by A.1.D.

Discuss the extent and nature of considerations to involve LDC
4n sppropriate activity of ghe
discuss the kind and extent of LDC
involvement in (a) planning the project, (b) the execution of the
field work, (c) the anaiysls‘und reporting of results, Plans to
involve LDCs in the future should be reflected Lu the work plan in

'Item G (4) below.

4.
personnel and/or institutious as
project. If judged appropriate,

‘5, Under separate cover forward four coples of publications, szminar
reports, translations and other matcrials representing efforts to. )
disseminate results of the rescurch project, und cvidence of the
results being utiltzed hy LDC or UsS. people or fustitutlons,

I3

Statement of Exnendltures aud Ohtllgations and Coutractor Resources

Provide a statement of “expunditures aad-obligatlons related to
the budget plan for the yeacs This statement should show expendicture
and obligations tor each of ‘the (1) major irputs (Personncl, equipment,
travel, etc.) according to (2Z) the major accomplishments or work
targets that had been planned for the year's work.

LEST AVAILABLE CQPY.



Idencify significant problems or accomplishments in the nrouress
of tna proicct zolatid ta nhe valume, effectivensss, or cchednling
£ tha manpower, ecquipmaat, travel, etc., made availedble hy thaese
experditures. s «

Discuse slerificant chanpes or modifications in vrﬂiec"r—nﬁvp-
.ment, in the staifing pattern, physical facilities, institutiondl
environment, &&tC.

G. Work Plan and dudget Foracast for Comine Year

Taking intc consideration the past year's prcgress znd expendi-
tures and tie work remaining to be°cone over the life of ch; Erojecs,
__present a work plan aﬂd tudzet for the coning year.

1. anticipated éccompkishmentsAfor the ‘coning yeer.

2, procedures to be used and activities to Se carzis:
ouct,

3. significant fiactors that you enticipa:e that will
proncte. or imseda Jcccmn11:¥-~rcs.

4, a plan for dissemination end 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 cach of the major .inpucs (personnel, equipzent,
travel, LDC involvement, etc.) accerdinz to the
major accemplisnmsuts, or work targets that are
planned for the coming year's work.

H. Aggendices

- Reports of technical data and analyses (Par. D. 2)
A bibliographic list with abstracts of papers and publfzat101s
(Pat. E. 1)
A list of uses made of research findings and reports (Par. E. 1)
Other appencices as appropriate,
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'E_xhibit 1

I. TCTAL WORK PLAN (Letailed)

Staffing and Administration

All staff p051t1ons will be filled at or soon after the inception
of the project (1 April 1973).
"The headquarters office will be estab]ished and specific arranae-

ments for cooperative linkages will be made.

Variety Trials

1. Major zonal trials, consisting of up to 30 established or new
promising varieties, will ba conducted. At least 10, and -
probably about 25, individual trial locations will be involved.

2, Preliminary trials of promising new material resulting from the

IN1inois-Puerto Rico program and other cooperating countries
will be conducted in Puerto Rico, Colcrdia, Erezil, Nigeria,

Indta, Thailand and other interested countries. The leading

"y

varieties fren these trials will be the candidates for entry

in more’ advainced major zone trials.

Plant Precding Activities

Seed iots of germ plasm sfrains which appear most promising in
meeting the stated oﬁjéctivn; if the breoding program will be asseublec
at’ bro«r\, ‘and saples will ba transferred to the major cooperating
lccaciﬂn in Puerty Kiro. Some waterial will be sent to cooperators
in o'hﬁr “L\f"ﬂ 43 requostad and daomed appropriate. -Crosses will

bv N«de va;vw*r ’nd zmonq str1 ns consiunrﬂd potenr1a11y valuable in

o= me cemm s - e . - P

PEST AVAILABLE 0OBY
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the broqrnm. Particular emphasis will be given to incorporation of
genetic male-sterility into‘the most generally useful breeding stncks.
This could facilitate thé production of large.numbers of crosses in
fufure generatfons, and also make possible a study of breeding methods,
fhe major one involving maximum.incorporation into a synthetic poou-
lation of different genetic sources for desired factors which have been
observed'in.the collection 6} related wild types.

Major objectives of the plant-breeding program.will include ﬁigB

yield, suitabTE photoperiodic response, wide adaptability in tropical.

"~ and subtropical envirorments,-and resistance-to limiting disease and __

insect pests. Attention will d1so be given to level and quality of

protein and nutritional value. Analyses usually will be performed at

the Urbana-Champaign site, although some may be done in Puerto Rico.

Cultiral Practice Trials

Studies of most effective planting date, plant populaticn, and row
F ‘ e o
width will be conducted, including variety differentials, in Puerto
Ricb and in fiVe or more developing countries, probably including -

Colombia, Migaria, India, Peru, Thailand and Indonesia.

Rhizobium Inoculation Trials

Commercially available inoculants will be tested, and comparisons '
. , & . .
of .inoculaticn vs. no inocuiation, made in Colonbia, Brazil, Puerto Rico,

Paru, Nigeria, India, Thailand and Irdonesia.

BEET AVAILABLE COPY.
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Computerized _(‘.g{lj!:{ Plasm Information System
"As part of the aaronomic work related to AlD-csd 3292, soybhean anrrms-

plasm information published in the USDA-ARS Reaional Sbyhean Laboratory

" manuals has been coded under a modified taxonomic information retrieval

system (TAXIR) and approximately 25,0700 compufér cards have been punched.
Mtogether these represent 3900 germ plasm collections, rated for about
140 variables.

.
e

It is now propqséd to begin expansion of this listing to include

" data devé]oped by the INTSOY program and selected cooperating soybean

" ‘workers in overseas sites. When these additions are well underway,

'1hforﬁafion retrieval will be possibie on reguests from major cooperating:
agencieS.' . '

R Operatiouns of this system will be more closely intéqrated with the
.Eoybean.insect taxonomic information system, also daveloped under

AlID-csd 3292.

Insect Control and Eniomnlogical Studies )

- Work-on insect preblems will be continued on the basis presently

t - . : - o . .. e e m . 4
approved for project csd-3292. There will be a continuing effort to

Eeep the reference collection of scientific literature on insékts of

soybeans up to date and to provide computer print-outs on all requests
<

- for information from foreign researchers. The Information Center

: . % . . .
currently centains over 4,700 titles and abstracts covering the litera-
ture of insects associated with soybeans cnd insect-borne diseases of

soyheans. The synnpiic ¢nllection of .soybean insects which includes



pests, predators, and parasites, will continue to be expanded. The

. insect collection nov contains ca. 30,000 specimens plus bio-data

from 17. foreign countries and a11 sovybean- produc1nq states in the
U.S.A. The insect collection is computerized to pevmit rap1d rptr1eva]
of phenoloqica1, zooqeaqraphical, and population problems of insects
and mites as<0c1ntvd with soybeans, Extended visits will be made to
major cooperat1ng locations, . pdrt1cu1ar1y those in Puerto Rico
connected w1th‘soybean production and plant breed1ng activities.

Emphasis will be placed on research and qucat1on for developing

insectrpest management systems for soybeans in tropical regions.

Food Utilization and rutrition=1 Value

tudies being conducted uncer the existing contract (AID/csd 3292)
will be continued and their scc;e broadenzd. Processes will be developod

vhich are suitable for dlrect foed use of wvhole 501,-uns, both at the

-,home/vil]age level and for more 1ndustr1a11zed proressing. Procucts

to be developed will be in the categories of:

1. Fresh-cooked foods

2. Capned products

3. Bcverages

4, Powder or flake products
5. Spreads

6. Snack fcois

Work with suecific products will irclude studies and roference to



acceptability and profnrence§ of various national and ethnic drnups
who are likely product consumers. | |
| . Effects of important processing variables on palatability,
chemical and biological stability, and nutritional value will be
agsessed. Special emphasis will be p}aced on the developmant of
weaning foods with high nutrjtiona] value, invaiving combinations
of whole soybeans with readi]yéavai]abie. low-cost indigenous food
supplies.’ | |
“ - The demonstration program conducted under AIb-csd 3252 will be
continued and expanded, with specific sites to be chosen in consultation
with.QID/H,.USAID Tield mission%, and iocal scieptific personnel. brazil,
. Peru and Co]ombia'are likely sites in Latin America; Nigeria and possibly

Tanzania in Africa; and India, Pakistan, and Indonesia in Asia.

Traiﬁing, Workshops, and Communications

At least two major field seminar/workshups will be held for cocperating
countries. One of these will be in Fuerto ﬁico. Training of specialists
in the varioids subject-matter areas will be conducted by'INTSO} and 1PR
personnel during site visits to cooperating institution:. Disf?ibution

of a "newsletter" will be undertaxan.

Travel
Each professional subject-matter speci2list will visit each conperating
country, and as many of the projuct sitas as vessible, during the :cntract

. period.



DEPAR VMENT OF STATE
AGENCY FOR INTERNATIONMAL SEVELOPMENT
WASHINGTON, D.C. 20523 '

The Board of rustacs of the
University of Illinois
kA 255 R TUV et A

Subject: An endwent No, ) to
‘ Cnntra"t Ho. i 'ID/(“'A/L:-C-T*-IQ

Pursupnt to the Foreign Assistance Act o- 1961 as amended, a'xd u>.ecut.:u

Order ll2¢3, the sub-'" t contract is hcrebv anended as Lollo..s-

1. Article__ YII - ilterations in Contract - _Del_e_t,e‘P ragraph F in ‘ts

entirety and, in lieu thereof, insexd the following:
"F. Genernl Provision No. 30, entitled 'Rights in Date (Dac 1970)'.
Delete-in its entirety ard, in lieu thereof, insert thz foliowing:

120 WIAHTS TI TATA AND PURLICATION (Yav 1977)
(a) Rights in Data
(1) The tern 'Deta’ as uvsed herein includes writings,
softvware, clectronic cr punc;h card stored data, models, sourd recQrdings,
plctorial repro:iucticns » drswvings, or other gziaphic reprcscn‘;atioﬁ;f; , and works
of any similaxl nature (vhether or rob copyrizhted) which gre developed or
crcated In the course 61" ithe per.foa;z'-_mce of thls Coritract-,. or from matcria.ls
or informzaticn acquired as = requi*' of this Cortractor's activities Lereunder,
.

Thc term 'Data’ does nct include f.u“mcial reports, cost snulyces, and other

inforxation incidentol 1o contract cdministration. The term 'softvare’ m;:e.nb
CERTIFIED & TEUE COSY THie

- LR A DLY oF {}u.f«,e L9173
BY ﬁl ,f'w[u(u ddﬂm/




y eoruvtw“ Prozrauns with surrorting docurentation and cpocifi'sy-c“s ReCen-
~.aary to produce desired.ouxpéts. The tern excludea prograus au'bl‘vd by the
hariare manufacturer. The term modcl' in this con*ext rfans rermal, anz‘ytic'
atruciﬁrc vhich describe certuin interrelsted espects of econouic, SJCia o
'politica) behavior. The complete model she1l include supporting informaticn
ahd'equ;ticns vwhich desceribe and explain besic structure and escsumptions. |

| 'Subject Duta' is Data which is specified to be delivered
_unﬁgr this contracf. . | |

(2) For copyright purposes, all Subject Data Eaali_be the

pfoperty of the Governrent. The Contractor agreeé not %o essert any rights at
cormon law or equity in SubJect Pata, nor to estabdlish anv claim to statntery
copyright thcrein. | '

PRI

. (3) Thé Contractor shéll be responsible fér assuring that
no copyrighted matter is includcd in Data furnished hereunder witnou* the writton
pﬂrmi.,sion of the conyrigm. owyner Tor tne Government Lo use suclh CupyL .Leuucu.
matter in the manner described in (4) bvelow.

. (4) The Contractor agrees to gront and does hercby grant
to the Government end its officera, egents and employces acting within the
\acope of their official duties, a royalty-free, non-exclusive, and ifrevocable
liucnse throughout the world to publish, translate, reproduce, ée livcr, perfo*m,

‘use, and dispose of, and to :uthorize othersto do so, all Data, whether or not

now or hercafier covered by ;opyrignﬁ;



(o) othing contained in this clause chail ‘mg;v a
license to the Government unier any ratknt or be ¢ onatrued'us wfta ~t*na the
'acopu of any license or other right. ou.crwise &ra nusd to the Gov rnm‘n, urﬁei
any putent.

(G) PL.mgrann0 (3) ana (4) noove are.not applicehle to
.naterial rurnishﬂd to the Contractor by the Gova*nrent and ;ncorporaueu iuto
Data produccd under the Conilract, provided such incorpcrated material is
, 1dentiried by the Contructor at the tire the Data is furn-»ﬁvd to the OOV roment.
(b) Publication of Data

(1) A.I.D.'s policy with respect ?o'publication,'or
- releass to.parties-other:than those specifieally euthorized, of paxeiial_"_“
. gathered or developed under contracts with educqtional institutions is set
forth in the Staterent of Policy_publiQhed in the FEDERAL PeGISTER of May 14,
_i1973 (33 F.R. 12621)., That policy is apnlicable to this Cont Lract,

* (2) Unless otherwise provided in the Schedule, and
subject to A.I.D,'s Pre-publication review as hereinafter set forth, no
permiusion or authorization from A I. D vill be required vrior to publi.
cation releaue, or reproduction of any Inta.

(3) No one employed under ihis Contract will have
-access 1o classified materisl for perrormnnce of vork under this Coutract
however, if, in 1its pre-publicatiop review, A, I D, should discover that eny
cla)sificd materi¢l has iradvnrtently been included in & contract manuscript,
it will notify the Contracto » vho agrees that the identified material will
not be published unless he can demonstrate that the material 1s aveilable

from unclussified sources,



. (c) Pre;pv*blicatian R.r.;view.
The Ccnfraétor agfcés to allow A.I.D. the oproriunity

to roview aﬁy uta :Lnte:idcd for publication an.d pro‘\'j.de co:%.;ricnts' thercon, .
and agrees to give serious conside ation to such'éoments prior to publicution.
The Contractor shall deliver to A.IF.D. a ﬁotice of intent to pu;blish toéet.her
with & copy of the.propo;ed publication not' later than the date of its submis-
.sioh 1o the publis.her. A.I.D, :éserves the right to discleim endorsg;ng::.zt cf
"~ the opin_:lc;ns exﬁressed in the pronosed publication.of Supj‘ect Pata, and to
dissociete :ltself Trom spbnsorship or publicat.ion of a;ny other Data. 1In th;:_
event A I D exercises its right to di.,claim or dissociute ss aforesald, the
" Conty ﬁctor shall be 80 notifjied in vriting by the Contractmz; Officer; such
"notice shall con\.a:'n en appropriste sua\.e.‘.ent of dist_:hitnvr or dissociation
wvhich sball be inserted in the_publica{ion. |

. (@) Acknowledgrents

A1l publications skall acknowledge the: contributions
of the perties hereto, unle;s .s{zch. ack;xox-'rledgnent is not desired b’y‘the
contributing par'ties. |
'e) Copies
 In case of pq'blicdtion of any of tiie Mata described )

héréin.‘above, a copy of such publica.&ion chall be supplied to the Contracting

' Officer at no cost the Covernment..



(£) PerscrasY Conmizacits
The Contructor s rl" secwe from aAll merssnniel wngazed
in the performance of th..s Co ntzw‘t cormtinents m..f-.{ntn te sissure thye tiu;:
Contracior will be a2 to discharge its cbligaticns under t.-!n'.s 'Rizhia ia
Pata oand Publics.tion' clause, '

2. General Provision Ko. 2, entitl=1 "Allowmnle Cost, Fixzd ¥se,

and Payment" - Delete paragraphs (b) +hrc'..5h (1) and, in lieu tacreof, 1zt
the folléwing:
"(b) ADVAKCE PAYWErT

. 1. 'Sub‘ject to the provisicns hereinifter set forth, A....D. snall)

mal'e an initiul ao.v&nce payment to the Grantes 1. on oweeet woi 1.

"$112,ooo.~‘

P

2. Request for Lévence Pavirent, To -request thz initial advance

paym:.nt thv. Grantce will subisit Voucher Form SF-1034 and 2024(a) to “he Of fice
.of Financiel Management, FM/CED, A.I.D., Washington, p.C. 20523,

3« Epscial Account Numbﬂr. Until all advance p.'vyr.“n‘cs raje here.

under are liquidated, the ini visl advance and all other’ paym.n s under ihe Gra'nt
shzl) be deposited iu the Grantee's regu.'mr Ee.nk Account, and a sgplratc account
nurber shall be assigned by the Grantee for operations of this Cravit. A1l recelpi:
'nn_d disbursements shhll be recorded - ‘thereunder by the Graxtee' Fiscal Department :
such mnner that it will be po.,sible to ascertain the bs.lance in the aivance pay-
ment account at ey time, The records thereof shall be preserved and he subject
to in.sp"c..ion and audit in ncco*d..nce with Gnnera.l Provision Yo. 12. Nme ¢l the
funds in the Special. Account Kwrber shall he minglcd with othor .umd., ct ..hn

Grantee prior to their withurawal from the Account ng hercinafter proviizd

-~



4. ‘Use o the Funds. The funds in the Spcc‘o.l zank Acco.mt

oY Azrennts may ‘ne withdrava by the Gr:—mtee solely for the pxrpose ci‘ mking
‘pa/"-o-nts for itenms of e.u.lc,wcblc coct 83 providcd in this Gzarct, or to reine
burs-‘_ the Grantes for such items of a)lowable cost or for such other Purposes
as tre Gra. ‘t Officar may approve in writing,

5. Replenishrent end Licuidation. Following the initial odvance

raymzut, A.I.D, will reimburse -the Contractor not more often than ronthly in
amounts equil to reported expenditureq in order to rcplw sh the advange funds
on an improst. basis, Such replenishrent shall be made \.pon st.'bmission to the

i
Office ‘or Fiz‘:ncial Nﬂrmgerent A D. ) Vou\.hev- Form SF-10%4 end 10\,4(&) R each

: vouc‘u-r iden»ified by the apnropriat- A I D Grant Nuznber » properly executed
in t‘we amount of dol‘lar expenditures made during the period covered, which
’ voucher form shall include & fisca.l report in a form substuntially as set -

forth below:

G:ant No. Expenditures
Budget Cetegory To Date This Feriod
2. $ $ s

The fiscal report shall include a certification ;:lgned by
‘an authorizrd 1'epresen"'~t1ve of the Grantee as follows.
'"The undersigned: hercby certifies: (1) that payment of the

sum claimed under the voucher is prq'p:r and due under the terus of the Grant;

- 6 «



“(2) Lhat t!:o :lnfor-ra.t:lon ia-coxrect und such Qo Ldled aup,.ortin- infnr':.xtion
us A J D. nay requ:lrc will dbe fumish'f" by thc G) ntee prozpily upoa request |
© BY ’

TITLE ' - DATE - -t

Replen“hm nt will ‘be made until such tin*n as tot l
rednbursements plus the initial advance payment egual the total amount of
this Gro.nt. Therecafter, vouchers for exf’cnditurcs,. vhich shnll be marked
'ID-PAY' by the Grantee before submiszsion, will not be reicbursed, out ir:lll
be applied to liquidate the remining outstand'ing.; advanco. In the event that -
the to‘ffe.l a.n.jount of such subsequent vouchers is 5.n~stif:t‘igiént to completcly
liquic’-.ate the outstandiné advance,. the Grantee. siall mske repuyment to AI.D,
of all unexpnndt_d portions of the « ivance dolle.r funds which are pot obligated
undc‘ this contract at the time of .,x.bmission of the Final ‘Voucher.
6. Interest. Any interest earned on this advance sccount ohall
| accrue .to and be paid to the Agency for Intérm.tions.l Develorpmrant.”
| . .Except as expressly herein amended, .the subject contract is hereby
;atified » coﬁfimed, and cohtinuec"l' in fll force and effcct in accordance
with its term.;s.
This Amendment shall be effective as of the date of simaturp by the |

A.I.D. Contracting Officer designated Lelow.
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