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B. Narrative Summary
 

Special emphasis was placed on providing improved soybean genetic
technology for small farmers of the tropics and subtropics. Cooperating 
with UPR, MWyaquez and other collaboralors, research activities included 
a crossing program, qermplasm evaluation, segregation of populations, a 
preliminary variety trial and an ino(ulation trial.
 

,Four graduat students contributed to grant objectives during the 
report period. One did thesis research al the University of Puerto Rico,
Mayaguez Campus. Graduate student research involved studies of the effect 
of day length on flowering and naluri ty of various soybean genotypes, on
soybean need vigor and viability, on inherilance of water stress tolerance, 
and or eloctrophoretic bonds of different soybean genotypes as they might 
be used in taxnnrrii" c Iclssi ication. 

Two short courses were conducted, "Soybean Processing fpr Human Food" 
and "Technical and Economic Aspects of Soybean Production" with support
from USDA, All) and other donors. Two major international conferences 
dealing with the produclion, protection, marketing and use of soybeans as 
human food v,ere he ld in Addi, Ababa irl Urbn,-Champaign. Sponsorship
included A10, JSDA, IJUItC and financidl ,lupport was provided by those and 
several other sources. 

Development of advigsory and consul tation capan ility was given signi
ficant impetus from non-grant sources. A series of task orders, issued 
under AID Basi )rder inig Agreements, provided opportunity in render ad
visory assi, lno i f ive IUCs, Guyana, for c, cuadar Zaire, anrd Thai and. 
Problem idenlif it alion and program planninq advisory services wore re
quested. INTSOY teims composed of core stdff, [IIJC personrnpl, a ocliated 
institutions personnel , Driva;le organizilionq, and individals worked in 
close cooperation wiih hust country and AID mission persqniel tK accomplish
the tasks assigned. he npfpol unities for establishinq new l inkaqes, or 
strengthening exist ing ti s, was an impoitnt aspect of this ,c tivity. 

Two information systems were improved ond expanded. The soybean germ
plasm data bank capa .i ty was increased and 66 new accessions were added to 
the Taxonomic Information System (TAMIR). Reference col lections of soy
bean pests, under leadership of the Illinois Natural History ,urvav, pro
vided literature ci tations and insec t data lo soybean reerchcr in the 
U.S. and other counlr ies.
 

Domest ic and interryt ional l inkage format ion made excelI el progress.
The primary domestic linkages with AID, UPR/Mayaguez and UYDA/ARS were 
strengthened through consultation arid coordination in program planninq 
aclivities. Associated U.S. instilutions and personnel cooperated in 
technical assistance activities and in nenerLl program planning. Linkages
with international centers and LDCs were advanced through a series of 
Memoranda of Undertl anding. 1he Inftirnalinl Soybean Variety [ xperimen t 
Program (IISVLX) links directly to qO ccnui s wi th approximalely 20 
separate Io:a ions. The INTSOY Newsle tor l inks the cure wisIatt over 
1100 subscribers, more than half of whrmi are aqSocided wi Ih foruiit 
aqrlculiur, l roearch, education, and dpvloprnnt inst tulion;. 
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C. Detailed Report
 

1. General Background and Description of the Problem
 

Soybeans offer a greater potential for lesser, inq he L[DC protein
 
and calorie shortage than any other grain legume. Soybeans, ,verginq
 
about 40 percent protein with excel lent nutritional balance and
 
capable of producing high yields, are the most promiinq potential
 
source of vegetable protein, and also produce large quanlities of
 
useful edible fats. Furthermore, soybeans produce a high yield of
 
protein per unit of energy expended in the production procs';.
 

Presently, soybean culture is concentrated in the lniled Strtes, 
Brasil, and Mainland China, with significant additional prducl i in 
Indonesia, Mexico, and the Soviet Union. More than 9() Korient of the 
world's soybeans are grown at latitudes greater than "0 . lK,,enl 
evidence indicates that soybean cultivation al so i, pr,(ti(,l under 
small farm conditions in tropical and subtroFical .oren , inu ludinAl 
many regions where protein shortage presently is Acutlo. tWovvr , to 
accelerate the rote of expansion more inforra tion in ncd-d "ni It, 
cultural requirements of the crop in thes- I,-ilude' aid vdrWiie-; 
are needed wh ich ,r-e b Iler adapted to short day- Itor lh.. md Iliqlh 
temperature;. 1here iKsan acute need for a mechanism t" dis,,;min le 
information and seed . ks which will contribute to hiqhi Irodul( I on, 
and for training of technical personnel in modern techniqu,'; "i wrOw
ing soybeans in lower I ititudes. 

The development of an inslitutiondl response capability xftl'rd 
beyond plant breeding and associated cut tura t practi e,, ,,nd the 
program includes the development of mechanisms 1o faci li tate inler
disciplinary advisory and consulting capabilities and the develop
ment and maintenance of informalion syslems to serve small firmer, 
through soybean research and extension workers in tropical arid 
subtropical tocations. 

An analy i4 uf institutiona l strengths to address the problems 
inherent in the dovelopment of a comprehensive internatinnol soybean 
program readi ly affirmed the grantee's nap, to undnrIt o' lhritily 
task. The Ulniversity of II n rois at Urh n,-Champaiqn h ',p1, i d a 
leading role in soybean research since the 1920n,, and hi'; ,njiyo(d 
internal ional reputation for the excel lnce of i-ts boyl,,., pi ,r,an 
since the 1930s. For !he past 20 years, Illinois has ben Wavily 
involved in institution-building and aqricultural advisory act ivities 
in several developing countries, and since 1965 has given a particu
lar emphasis to international assistance in soybean devoopInner. 

The University of Illinois, through its International Soybean
 
Program, INTSOY, has had a significant role in assisling local 
research personnel 1o undertake successful soybean tril', in a 
number of tropical and subtropi(al countr inq. As a I"nlI ablished 
center of excellence in soybean research, Illinois is in a unique 
position to further develop high competence in soybean impruvement 
with special relation to the problems encountered in tropical and 
subtropical areas. The University of Illinoi, ha5 oult nding staff, 
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laboratories, research fac-i lities, library support and the basic 
Infra-structure needed for a major international progr,rn in soybean 
research, development id linkages. In its College of Agric-ulture 
virfual ly all the depar tments are involved to some extent illresearch 
and teach irig ac Iiviti s related to soybean. 

The UJSDA/ARS Regional Soybean Laboralory, located on ihe UIUC 
campus, i,,the principal federal activity for research on soybean
 
improvment. Act.ivities of the project are closely coordinated 
with those of related university departments. All professional staff 
member, ,of the project have joint university appointments and are 
ava ilabl; for consulalion, cooperation, and supervisiclon f gradu ite 
student research. 

Outtlandirg library, laboratory and field facililies ure uli
lized. Compuierized information retrieval systems are j spe(.idl 
feature of library operal ions. Recently experience with sich far i It
tios has been utilized by INTSOY in cooperation with [he Illinois 
Natural listory Survey to organize computerized information storable 
and retrieval sysle'ms for the university soybean insect collection, 
which is the 1irges in the world, and -the USDA world soybean germ
plasm collection. 

Specialized equipment available at Urbana-Champaign includes
 
Varian Nuclear Magnetic Resonance equipment for rapid, nondestruclive
 
analysis for oil content, automatic amino acid analyzers, gas liquid 
chromotographs, and olher apparatus required for the most ;ophisti
cated research.
 

Coopertive arrangements have been developed with the University 
of Puerto Rico/Mayaquez Campus which will enhance the direct capabili
lies of the University of Illinois for field work on soybeans in 
tropical environments. This grant is complementary to a 211(d) grant 
admini slered by the University of Puerto Rico/Miyaquez whose focus 
is protection of the soybean plant.
 

2. Purpose of the Grant
 

The purpose of the grant, as stated in the original grant docu
ment, is to strengthen the competence of the University of Illinois 
in a collaborative program with the University of Puerto Rico, to 
provide needed research, training, research and information linkages, 
technical assistance, and consultation on major problems related to 
improvement and development of production techniques for soybeans in 
trupical and subtropical areas. The developed competencies will be 
used to Improve soybean production arid utilization to provide pro
tein in diets of low income people t-hroughout the world. 

Following lhe scheduled 18-month review of the grant proqram 
In April 1975 the statement of purpose was modified. In the grant 
redesign, the prograni purpose is to develop, mobilize and maintain 
a U.S. instilutional response capability in soybean production and
 
use utilizing the competence, leadership and facilities of UIUC and
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the University of Puerto Rico, Mayaguez (,ipu,,, ,r., i... , 
solution of LDC problems with emphasis on technolor:, : , ,. 
the small farmer and improving nutrition of the ur!, ; , 

Upon completion of the grant programn, ther. wi II
 
developed a core of experienced faculty with -,utr)pi, V,.
 
generation, storage, retrieval, and deli vry ,v t r.'I
 
capacity to respond to 1he needs of the t)Cs of the
 
subtropics to improve their capabilities to produc ; r
 
and calories and to market and use soybeans in dirm ' , 
forms acceptable and within the means of the urbanr :1 , 
As an outgrowth of the grant program, UIUC and iU,j,-,fr )'. 
institutions can be expected to become the center 
-

all phases of soybean production, prole rtion, marke' :, *,, :
 
information systems for the tropical and sublropir- l ,
 
world.
 

3. Objectives of the Grant
 

a. Objectives restated
 

The original grant objectives fo(:ui(,,l or ht.. i, I 
soybean genetic fechnoloqy to issisi f 1t ,,,j 'b',-t.i 

to increase their supply of proteini. )thor ,bjK i
 
research and informational Iinkaqe,, h, ,yt- il .v,, 
 .
 
grams in other countries.
 

In the program redesign ex,,rcise, ind wi th jq-I,, 1 ,,e, our til 
AID, the objectives were ref ined and expanded ft. r f-t., t 2 rt.:r r'
matic approach to the problem. The object ives, '.rpr,,,ir jr , 
puts are designed to strengthen the complen-e of LIG ,. 
areas and improve its communications with ipproprite intt!,
tions in the U.S. and abroad so that an in',titut ion.l r,..Opu,.
 
capability can be achieved in the areas of 
soybean ['r1,,Lu, tinr,
 
protection, marketing, utilization and development .,tiiforrT,1
tion systems for tropical and subtropical regions o th, w,,r-It.
 
The primary thrusts In strengthenin 9 UIUC capability will 1-:
 

(1) 	Improvement of educational capabiliies at JIIJC ird 1,(
 
ated U.S. universities and research and educational or,ir]
izations for faculty and students to acquire greater kro. 
ledge, and thus greater institutional response i Ii ty,
 
of production, protection, marketinq, and use of -;oyb(,,ir, in,
 
tropical and subtropical regions.
 

(2) 	Development of soybean genetic technology for small farmers 
of the tropics and subtropics. Temperate zone genetic 
technology provides a base on which to build in developingI 
high-yielding varieties, resistant to crop hazar&,, and
 
neutral to farm sizes of the less-developed countries. With
 
high yields, soybeans have the potential to out-produce
 
nearly all crops in terms of both high-quality protein and
 
calories per unit of land area. Focus on improved genetic
 
technology to maximize protein and energy production per unit
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of input provides a meaningful multidisciplinary, inter
disciplinary, problem-solving orientation to which virtually

all applied agricultural disciplines can contribute. This
 
approach also capitalizes on the complementarities of the
 
UIUC and UPR-MC.
 

(3) 	Development of mechanisms which facilitate effective inter
disciplinary advisory and consulting capabilities relative
 
to the production, and utilization of soybeans in the tropic
 
and subtropic regions.
 

(4) Development and maintenance of information systems to serve
 
soybean research workers and educators (formal and nonformal)
 
in tropical and subtropical areas and organizations and
 
individuals in the U.S. and international agricultural
 
development network with interests in soybeans.
 

(5) 	Serve in the leadership role in developing a network of
 
organizations wilh congruent interests in pursuing the goal

of capitalizing on the potentials of soybeans as a low-cost,
 
high-protein and high-energy food for the rural 
and urban
 
poor of the iropics and subtropics.
 

To summarize, UIUC will use the grant funds to develop the follow
ing capabilities and systems (outputs) all 
of which will contribute
 
to the attainment of the program purpose. These outputs (1)
are: an
 
improved education and training capability; (2) an extended knowledge

base and research capability; (3) an increased advisory and consulting

capability; (4) an improved and expanded information management capa
bility; and (5) an extdnded and strengthened set of linkages and
 
networks.
 

b. Review of objectives
 

The development of certain technologies, e.g., constructing
 
a superior soybean variety, information systems hardware, and
 
personnel data banks, are important program outputs that will
 
receive considerable attention and resources. However, the key

elements in building a U.S. institutional response capability
 
are those associated with the development of human resources.
 
Those outputs stressing human resources development, lhtjf is,
 
those outputs dealing with graduate education and professional
 
training, generation of knowledge and development of advisory
 
capacity account for approximately 75 percent of program budget,
 
and are the core cf the redesigned program.
 

c. Review of critical assumptions
 

The world food picture considered from either an inter
mediate or 'ong-run view with respect to need for increased
 
protein intake has not changed significantly since the firs(
 



year 	of the grant. In the redesign, several assumptions have
 
been 	 made that are important to the attainment of grant objectives. 
Should one or more prove to be invalid, grant program success
 
will be adversely affected. 
 These assumptions are as follows:
 

(1) 	That this redesigned 2'11(d) grant will be supported by AID
 
for three years from October 1, 1975, the effective date
 
of the initiation of the redesigned grant program.
 

(2) 	That AID will support a complementary companion 211(d) grant
 
to the University of Puerto Rico, Mayaguez Campus, with
 
emphasis in developing, mobilizing, and maintaining institu
tional response capabiliiy in soybeans with emphasis In crop
 
protection disciplines.
 

(3) 	That increasing numbers of students from the U.S., Puerto Rico,
 
and the LDCs of the tropics and subtropics will be interested
 
in and supported for graduate study at UIUC In the various
 
aspects of soybean production, marketing and use and that
 
UIUC 	 and other network universities will have the capacity 
for these students. 

(4) 	 That LDC country personnel participation in short courses, 
seminars, workshops, conferences, and special training pro
grams will be supported by a combination of USDA-AID train
ing programs, USAIDs, foundations, and national and inter
national agencies.
 

(5) 	That AID wi 11 support UIUC reseairch on soybean production,
 
marketing, and use for 
tropical and subtropical areas under
 
separate contractual or other appropriate means.
 

(6) 	That resources will become .availablefor developing coopera
ting soybean breeding programs located at national and Inter
national centers strategically located in the tropics and
 
subtropics.
 

(7) 	That AID wi I I issist in development and maintenance of 
linkages with -the LDCs of the tropics and subtropics, in 
identifying training needs of institutions and individuals 
and localions for cooperative activities, and in exchange
 
of information in the soybean network.
 

(8) 	That U.S., international, and LDC institutions will cooperate
 
with UIUC in strengthening of linkages, exchanges, and visits
 
by staff and students, information exchange, and other coopera
tive activi-ties.
 

(9) 	That AID will encourage and support IJILC and UPR-MC as 
the 	leader
ship institutions in the international soybean network and will
 
assist in developing and supporting cooperative research and
 
outreach work on soybeans 
in cooperation with International
 
research centers with soybean interests.
 



D. 	Accomplishments
 

The accomplishments for the report period are reported in terms of the 
orl(inal (Iront stalemenl, but cast in the model of the project redesign.
Thes.e .on-nlIrate on (I) improvement of educational capabilities through 
graduate sludent education, (2) development of soybean genetic technology
for small farmers of the tropics and subtropics, (3) development and main
tenance of information systems to serve soybean research workers and educa
tors in LDCs,, and (4) development of an international network of organi
zalions arid individuals linked in ways to provide means for (a) stimu
lating cooperation in, (b) ensuring utilization of, and (c) sustaining

soybean development programs for the tropics and subtropics. 

A major accompl ishment of the report period was the development of 
the redesigned grant program. This cooperative exercise involved not 
only Agency for International Development and UIUC personnel, but drew 
upon the considerable knowledge and expertise of several other coopera
ting institutions and organizations, among which are included the Univer
sity of Puerto Rico, Mayaguez Campus, several U.S. institutions of higher
 
education having particular interest and competence in food legume produc
tion, and international research centers. 

The accomplishments of the report period are discussed in the context
 
of the Objectives/Outputs contained in the program redesign.
 

Outpul I. Improved Education and Training Capabilities 
in Soybean Production, Protection and Utilization 

The prime objecl-iv is to build institutional response capability
 
through stren,-jheriing of education and training capabilities al both UIUC
 
and the University of Puerto Rico, Mayaguez Campus. Other U.S. univer
sities, res.earch orqanizatio, and international research centers in the
 
soybean development network will be stimulated to join in an expanded role
 
in education and training. Graduate studies, on-campus and on-site short
 
courses, and seminars, workshops and conferences are the primary means of
 
addressing this objective.
 

1. Graduate Studies
 

Expansion of institutional response capability of the international
 
soybean network oriented toward the needs of the tropics and subtropics

is highly dependent on augmenting the reservoir of trained personnel.
 
Support of graduate students, under the guidance of senior soybean

workers, is a means of simultaneously broadening and deepening the
 
tropical soybean knowledge base and increasing the numbers of young
 
applied scientists and educators to work on soybeans.
 

The work of four research a~sistants was supported by the grant
 
for all or a part of the report period. More detailed progress reports
 
are given in Appendix A.
 

a. 	Curtis R. Nissly has been supported from grant funds since October
 
1973, the inception of the grant. After completing the major part
 
of his course work he was assigned for field research to the Univer
sity of Puerto Rico, Mayaguez Campus, from June 1974 to August

1975. He will complete his Ph.D. in 1976.
 



Mr. Nissly's research involved,sludip, on the efi ecI of 

dlaynngth on tho flowerinq and maturi ty "f vArinuq oybean qeno

types. The developmont of a later maturing q',ban genotype wi th 

daylength neutrali l-ymay permit developmont of commercial material 

wi th a wide range of uti i zation as is now true of rice and wheal. 

II may a so prone te an eas i er exch irneo t brood i n I i nes among 

soybean improvemen programs in (",un4ri e, of ditf prinq I ti faides. 

All 	available qenotypes frm t4ri ty nrou ip III wore screened 

for photosensitivi ty in Urbana, I llino- i s and Isabela, Puerto Rico. 

Two 	crosses from di f for i iq maturi Iy groups were a Iso screened at 

both locations: (1) Clark (Crotup IV) ,x I'.1. I 4-640 (Croup 000) 

and 	(2) Portage ((;rup 00) x Coker Hampl(,I 266A (Griup VIII). 

Data from the scrueninq experimenl show -tt i; an WxIromelbtat I, e 

variation in daylength sensitivity in Group III qermpIdri. Gener

al maturity is more affected by photoperind than i, l , wrina. 

Several genotypes showed a lower deqree o! se;nitivi tv thban tr 

majority. P.I. 317.344B (Kitomi hiro) nhuwed outl0 n irq neutrall

i ty 	in aIl experimenIs. In conirdn to Ihe olther Kroup III qero

types tested, h s ginutypn h,'; ur i , cC tiarac-teristic,ue day-noutr 

which may be ueful in the bre dinlq of with wid,nuybean lit,,r', 

latitudinal adaptat ion. Irhneritt nc- slidioe with Kiti mi Shi rt) 

are continuing. 

Both tie Clark > '.1. I Q4. ,4fl populI lion ,AnI th Ii t.1 ,. 

Coker population shjw cnrilprablo vria i n in ph tn.,itivi ly 

and maturity. lines which are as neuitral ,' the Party paer t havt, 

been isolaled but are enal IV th1 ,.rlior mitrira li n, ihe 

correlation between neutral ity and o-.nrIi ri e=n1 i[n t, teij lh. 

Three eval it ion tud I Wior 1,'( r , 'I,Wi t1 tbho n rironrodW '. on 

materiatl: (1) !o(alinn, (2) pIdnfino dat , rd (H) y i ld WtaWrit

ity under- continruous rrnppirig. Arpliminivy iw n I sl,,w that 10, 

more neutral qenolypnq. rr less a It lattdby hange in I, al ion 

dn(d planting date. 

prep Mr. i iledt 


Appendix A, Researon Assistan! Rop ris.
 
A progress roprt oared t,y ity in,, in 

b. 	 Mr. M. D. Tedia has also been supnrforted from qrant fIrid, since 

October 1973. During the period nf his support he has completed 

all course work and most of the research for te Ph.D. Mr. Tedia 

is an Agricultural Officer with the State Department of Agricul

ture, Madhya Pradesh, India, and will return to his duties upon
 

completion of the degree in 1970.
 

Mr. 	Tedia's research is focused on soybean .eedvigor and
 

viability. Studies have been conducted on (1) the effect of high
 

humidi fy on seed vigor and viability, W?) the effect of moisture
 

content, packaging material and temperature on viability and
 

vigor of soybean seed lois, and (3) the influence of date of
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planting, location and environmental factors on field emergence
 
and performance of soybean seed lots. Mr. Tedia's Interests
 
crossed departmental lines and he received considerable assistance
 
and 	cooperation from the Department of Agricultural Engineering
 
as well as his parent department, Agronomy.
 

Studies on the effect of high humidity on seed vigor and
 
viability were conducted on the UIUC campus in 1974 and 1975.
 
Specially constructed plastic cages with mist fogging capability
 
were used to create high humid preharvest conditions in the field.
 
Mist fogging operations were conducted from September 14-November 5,
 
just over seven weeks. Some soybean seed was harvested each week
 
and observations were recorded for moisture content of harvested
 
seed, germinal ion after 15 days drying, decline in vigor after
 
accelerated ageing tests, and bioassay. The data show that
 
seed vigor and viability declined with delay in harvest; however,
 
the influence of high humid conditions is not the same for all
 
varieties. The fungus Phemopsis/Sojae is associated with conditions
 
of high humidity and late harvest.
 

Another set of experiments on the effects of moisture con
tent, packaging materia! and temperature on viability and vigor
 
of soybean seeds were run in cooperation with the Department of
 
Agricultural Engineering. Seed lots of different moisture con
tents from northern and southern Illinois were packaged in plastic
 
bags of varying thickness at three different temperatures and
 
certain laboratory lests were done at three successive eight-week 
periods. Storjqe lemperature had a greater effect on seed viabil
i ly than ini liail seed moisture (:ontent or packaging material. 
Seed vi abi I i ty wa,, ma int ained longer at the lowest temperature, 
and 	 seeds uf higher moislure content deteriorated rapidly when 
stored in lhicket plastic bags at higher temperatures. The 
optimum moisture content for sealed storage was determined to be 
around 7 percent. A multiple regression equation was developed
 
to predict- viability under constant storage temperature and 
moisture condi tions. 

A third study dealt wilh the influence of planting dates,
 
location and environmental factors on field emergence and per
formance of 15 selected soybean lots. Three different growing
 
sites were used in northern, central and southern Illinois. Data
 
showed rhat location and environment had a great influence on
 
seed quality. Dates of planting also indirectly influence the
 
quality of the seed. Weather during the time of seed maturation
 
plays an imporlant role in determining seed quality.
 

A progress report prepared by Mr. Tedia is itncluded in
 
Appendix A, Research Assistant Repor-ts.
 

c. 	David J. Sammons has been under grant sponsorship since January 1975.
 
Holder of a master's degree in botany with a farm and Peace Corps
 
background, Mr. Sammons concentrated on satisfying course re
quirements for most of the report period, and in developing an
 
area of research interest, inheritance of water tolerance In sel
ected soybean cultivars.
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During the summer semester a technique for screening soybean 

varieties for tolerance to wrtot ,tress was developed. The 
apparatus necessary to conduClit 1the ;Oudy was issembled. Durl f 
the fal I semes-tar Mr. Sammons is screening .0 varieties of soybeans 
for the effects of vryinq levels of soil moi,.uire on the part icu

lar parameters outllined on the data-gatheri ,! instruments. An 

additional 8-10 vjrieies wi I be screened in early 1976 and a 
statistical analysis of the data w I I be mdde from which material 

will be selected for field stUdy in Ihe 197, rowinq season. 

Additional ly .seedlingswi II be gjr-own in a large wooden tank 
f i Iled with wel sandy s)i I as Ii ciross check on 1lrowth chamber 
data obtained turinq 197 , ciid )c;o-y 1016. The planl wi II be 
observed as pti I I - 1oi acnd ef t((: of inthey Jov,,,n i I stur,, tIle 
creasing stress will be mejsured in terms of plant waler status, 

growth, caid soiI moisture produc inll siqns .t stress in the plant. 

Summer f i(,Id les inci w I Ilbe conduc ted al the Agricultural 

Exper iment Si Ii on ti ild -Jtatrin inr Ma oi (ocinty, II Iinois, in 

dry sandy si I,. Chamber Ia Ia wi I be ,orcpired wi th observ,itions 

of field water siress on soybea:jn pllants. A anetl i c s t dy of the 
inheritance of water stress tlcrive wi 1 commence w. Ji the 
making of hand crosses of set?-ec td haret ia I to produce F seed. 

The F seed wi I I eq r own under jr-eonhciiiu.o conditions iI the 

winter of 1976-77, and Hie re -Aliruq I-,, seed be studied inI wi I I 
the field durinq the 1977 cIrowinq seaSM. 

A progress report propared by Mr. 'ajmmorns is included in 
Appendix A, ReFearch Assislant Reports. 

,ly tr 1Q74 supported 

by the grant from Auius t 1974-/aJLgust 1975 whi le studyinq for an 
d. David Orf beqcrn iirdl i,,hI ry nd Was 

M.S. in agronomy. Hi s researi-:h i nrtres. t ftrused on the study of 

electrophoretic bonds of dif ferecrt soybean cjentypes as they 

might be used in the laxonomic classi f ication of the genolypes. 

Mr. Orf was awarded , Ui ive -sity I1 lowship in August 1975 

reducing ihe for fin ,ti.al from He wI Ineeds c suppor-t the grant. 
complete his M.1. deqt: ,r in the spring of 1976 and plans to con

tinue work toward 71Ph.D. 

2. On-camus short courses
 

Two experimental nondegree short courses were planned and con

ducted in the sprin(; and summer of 1975. Bo-h courses were funded
 

from a combination of sources includinq AID contr-act CSD 3179 (a
 

basic ordering agreement for participant training at UIUC), FAO, the
 

Ford Foundation, and government and private institutions in Ghana
 

and Iran. Some grant staff participaled as instructors or 
resource
 

persons.
 

Although the courses were nongrant funded, they fit in the overall
 

Soybean Program and such training efforts are an important
International 
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(omponont of the grani redesiqn. Therefore, they are included In
 
this report.
 

rhe first course offered was entitled "Soybean Processing for
 
Food Uses." Thirteen participants from 10 countries spent approxi
ma-fely five weeks of March/April in laboratory training and observa
flon. The general developmenl objectives of the course were (1) to
 
provide opportunity to learn the principles and processes involved 
In the use of ;oybearl ,.nd soybean products for human food, (2) to 
teach the c(or~cepl ,ind pro(cedures for processing of whole soybeans, 
and (3) to apply the knowledge gained in (1) and (2) -to country and 
Individual development objectives in use of soybeans as an improved 
source of food. 

Countries represented include Brasil, Colombia, Costa Rica, 
Ghana, Kenya, Korea, Nicaragua, Philippines, Sri Lanka, and Thailand.
 
Leaders of the course were Professors A. I. Nelson and L. K. Ferrier
 
of the Department of Food Science. The experimental offering was a
 
success and the course will be repeated in the spring of 1976.
 

The second course was entitled "Technical and Economic Aspects of
 
Soybean Production." This 17-week course commenced in mid-May with
 
16 participants from 15 different countries. The general development
 
objectives were (1) to learn the technical and economic principles
 
and praclices of soybean production, (2) to study the research,
 
educational and regulatory functions supportive of a soybean industry, 
(3) to become better aware of the use of soybeans to alleviate 
protein-calorie deficiency problems, and (4) to increase firsthand
 
knowledge, experience and understanding of agronomic and technologi
cal practices involved in I-he production and utilization of soybeans.
 

Countries represented included Burma, Chile, Costa Rica, El Salvador,
 
Ghana, Iran, Jamaica, Korea, Lesotho, Liberia, Nicaragua, Philippines.
 
Sri Lanka, Uruguay, and Zambia. Leader for the course was Professor
 
J. B. Sinclair, Department of Plant Pathology, aided by M. T. Wall,
 
graduate assistant. This experimental offering also exceeded all
 
expectations and the course will be repeated in the summer of 1976.
 

3. International conferences
 

During the report year, two major International conferences re
lating to soybean production, protection, marketing and utilization
 
were held. Neither conference was sponsored from grant funds although
 
grant staff served as speakers, section leaders, and resource persons.
 
Each conference afforded the grant staff unparalleled opportunity to
 
Interact with colleagues within and across academic discipline and to
 
link to international centers, LDC institutions, and to workers In
 
developed countries where interest in soybeans is increasing.
 

In October 1974 the Second Regional Soybean Conference for
 
Scientists of Africa, the Middle East and South Asia was held in
 
Addis Ababa, Ethiopia. Sponsored by the Ethiopian Institute of
 
Agricultural Research and the International Soybean Program (INTSOY),
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the conierence was supported by the Agonc'y tot Intafltional Dovelop

men I unde provi sions of Research Contr ac t AIfl/CM!Ita-c- 13- 19 and
 
Gr,,nl AI D/CM/ta-i-i I'iI. I he con ference ,ut I r'ted 07 prtIcipanFts
 
from 21 counlriOs. Lxcept tor tIiose pI -n ( i i ni nv I t d papl)ers,
viiq 
travel and other cos t.. were pa ii by a ,,pusei inl tgvernmen t , tin I vor 

si-ty, research insti utIi n - rbo te, i ndi vi dul'. I'h o,odIi u1( of 
the conference were pubI i At'd ,7, Number o irn the INISi PubI I I , lion 
Series. A Third Rog(ionl I .;oyboiin Con fl ro t f,,i 'cien istis e Asia 
and Oceania will be held it Ghiang Mi i , lh,ii I.taid i ebruary Ia7 
under sponsorship tho a ii . A3 i anof oyfl h ( v0rnmtieni Iho Vege tab 1e 
Research and Developonri Ci nlr (AVk'1l( , ,nd INI O . 

In August 1975 a Wor Id Soyboar ke;reiio: rtfor-lrn,, wae held at 
the University of Illinoi .0-t Jrharia-Champ,ii In witlh the II.S. Agency 
for International Dov olopm ntI and U.S. [lepa, lnitnt of Aoriculture is 
joint sponsors. i nlncil lupporP ws pro , t;ded by the Ameri can Soy
bean Association, the N.lti on, I Soybehin Crop I ru roveonin (founc i I , the 
I Il nois Crop linpi ov oent A;;ociat iL, I lli rlois tIMiid,it io Seeds, In ., 
and the I llinois "Soybean i'i ,i)( Ii11 Opr,tinq tIH, it. I.listrants numbered 
662 including 14") par ti(ipnt,, from ,18 foreii tn Prin';. More than 
230 speakers p,-ri ip,ited. Pi ocoodirigs of th i conferon(e will be 

available in o,arly 1976. 

Output II. .Lxt(ri dod Knowledqe lIse arnd IPese arch Ca1abllt l y 

Special emphv i, i s pliced on iiriproviriq ihe response capability 
of UIUC and UPR-MC and :iss, iated institution,' in providigri improved 
soybean genetic fecinology for smaIll farmers ot the tropics arid sub
tropics. The exper i ence f i nt ernai Iona I resear,h cen ers show,, haI 
this program focus ho I(S, p romi so of high return, f om re I-IIvol y 
small inpu-s. 

Work under th i 1 ou tpu P-centers on ,ac i vi tics condu ted at the 
Un i vers i ty of Puerto Ri co, Mayaguez Camp us, i n coupera ti on with that 
institution and other collaborators. ,esearch aclivities included a 
soybean crossing progiram, qer-rriplasm evaluatIion, segregation of popula
tions, a preliminary varieIy trial and an inoculation trial. Work in 
each of these areas is,dis;cussed below. 

1. Crossing Program
 

In June, 1975 a crossing program was initiated In Puerto Rico. 
Parents were chosen on the basis of their performance in the INTSOY 
Variety Evaluation Experiment (ISVFX) and their possession of
 
desirable characteristics for a high-yieldlng, high-quality soybean
 
variety for lropical and subtropical environments. The ISVEX
 
trials were conducled at 60 sites in 27 different countries in 
1973-1974. Variet-ies chosen from ISVEX exhibited adaptation over 
a wide range of environniental conditions. Late maturing, tropical 
types are also used in the hybridization program to impart character
istics such as adaptation to short daylengths, resistance to disease
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and Insect pests, and retention of seed quality under adverse
 
tropical conditions of high temperatures and high relative humidity.
 

A number of crosses have also been made involving PI 317. 
334B, a plant iniroductIon of Maturity Group III which exhIbited a 
high degree of photoporiod insensitivity in evaluations conducted 
In I IIlnois ard Puerto Rico, and a maturity range of sensitIve 
cultivars. The purpose of these crosses is to study the Inheri
tanre of the insensitivity and determine the relationship between 
photoperiod insensilivity and early maturity. 

seed',s were harvoslod from the fol lowing crosses: 

Will iamns X Hill 
It X Santa Rosa
 
it X HLS
 
of X PI 382.181
 
to X Improved Pelican
 
if X Jupiter
 

Jupiter X Hill 
it x SJ-I
 
i X Calland
 
to X Santa Rosa
 
it X SJ-2
 
It X Improved Pelican
 

X PI 317.334B
 
X UFV-I
 
X Hardee
 
X Lee 68
 

" X Bossier
 
X Bonus
 

Improved Pelican X Santa Rosa
 
it 	 x SJ-I 
If 
 X Cal land 
it X Chung Hsing #3 

X HLS 
" X Hill 

X Bonus 
X Bossier 
X PI 317.334B
 

" X Hardee
 

G-103 X Hardee
 
" X Bonus
 
" X Cal land
 

PI 382.181 X Santa Rosa
 
" 	 X Hardee
 

X Lee 68
 
X Bonus
 

" X Calland
 
X Hill
 

PI 317.334B X Hardee
 
" 	 X HLS
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Santa Rosa X Hardee 
"1 
 X 111
 
of 
 X Lee 68
 

Chung Hsing #i X HLS
 
"1 
 X Hardee 

Hardee X SJ-1
 
1ILS X Loss ier 

Mo', t of t1e Poi 1,1tIons goenerated by these c ro5 ses will be 
advanrced to homo.'yq(,i ty by the sinil,g I ,eed desconl mothod I n 
which each plan inIIi Iive nn nera f ior) i s advanced icr Ihe s-ubso
queni generation y i Jigle -,eed. lhi -, method maintains tho 
genelic vari, bili iy of hybrid popu it ions, while mln im iflrg the 
amount of nole tkin, and other time consuming opera liofv in 
early goreratfion,. Pi lifinry ,lIr,)in ov luations will bo con-

Puerlo andducled in oi,(., idvincod t-trains will be lested In 
selected environfierit,, in con j urlli or with Soybean Pro I fill nary 
Observation Trial ( SfN)r) coope~-otrs in various countries. 

2. Germplasm Evaluation
 

Accessions from lhe US[)A germpiasm collection at 
Stoneville,
 
Mississippi are bein(l owlualed in Puerto Rico. Group VIll 
(211 lines) and Group IX (48 linoes) were planted in June 1975 at 
the Isabela Substalion of the Agtricul ural Fxperiment Station 
of UPR/Mayaguez. Group X (1)5 lines ) was planted in August' 1975 
at Isabela. The last plo s from tht. Group VIII arid IX test were 
harvested in NovemIIber ; r;r oup X Iirie iro -to be harvested In 
December and early Januajry 10) K. Ihr foI lowing data aire being
taken from 3 meler Iong ploI,, of cach access ion: date of flower
ing, flower color, date .,fm, uri i ty, heijht at malur i fy, lodging 
score, s-tem ti-erminif ion (qrowl I habi t-), color and type of pubescence, 
pod color, shatt-ering scorn, seed size, seed color, hi lum color, 
and seed qual I ty score. Observjl ions are also recorded on react ions 
to disease arid insect peosl. 

The trop ica I germp l miri i , a I so be ing sureened for res i stance 
to seed-borne bacterial and fungi I pathoqens which cause loss of 
seed quality and vfqor, e'specially in tropic,1l and subtropical en
vironments. Samples of 
100 seeds from each line are plated on 
potato dextrose agar (PDA) in pe-tri plates and incubued at 300C 
for 5-7 days. At the end of Ihe incubatfior period, data are recorded 
on germination percen-tage and nuriber and kind of organisms present. 
After this preliminary screening a more detailed evaluation will be
 
conducted in which the better 
lines from the initial screening will
 
be studied in a replicated lest. This test will include delayed
 
harvest techniques 
to determine which lines resist field weathering.
 

Other sources of germplasrnr are also being exploited. Material
 
received for evalualion and increase 
in Puerto Rico include the
 
following:
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Designation 
 Origin
 

M-79 
 Nigeria 
M-90 it 

M-98 o 
M-216 to 
M-281 it 
Chung 1sinq #3 Taiwan
 
SJ-I 
 Thai land

SJ-2 ,,
 

Oribi 
 Rhodesia
 
Buffalo
 
Rhosa
 
Acc. #84 
 AVRDC (Taiwan)
 
Acc. #107
 
Acc. #242
 
Acc. #1612
 
Acc. # 1340
 
Acc. #BM8
 
Acc. #BMIO,
 
Acc. #BMII,

PRNC-I 
 Puerto Rico Nuclear Center
 
PRNC-2
 
PRNC-5
 
PRNC-6
 
PRNC-8
 
UFV-1 
 Bras Il
 
MI nei ra ,
 
Santa Rosa
 
PI 229.321 USDA-Stoneville 
PI 171.451 
PI 229.358 

3. Segregatinq Populations
 

Although the hybridization-selection program was just begun

in 1975 in Puerto Rico, several segregating populations were
 
evaluated and plant selections made. The following populations
 
or lines were planted at 
Isabela in June 1975 for observation and
 
selection:
 

Designation 
 Origi
 
UFV-1 (BP) (Bulk F ) 
 Natural outcross,
 

Puerto Rico
 
Calland X SJ-2 (Bulk F ) 
 USDA, Illinois
 
L72U-640 X SJ-2 (Bulk 
 ,, 
L72U-761 X SJ-2 3 
L72U-758 X SJ-2 " 
L70U-35-4 X SJ-2 " 
Amsoy 71 X SJ-2 
Williams X SJ-2 " 
Beeson X SJ-2 
Clark X PI 317.334B Puerto Rico 

(45 F3 derived F4 rows) 
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In August 1975 the following F4 and F5 lines from the USDA
 
soybean breeding project at Gainesville, Florida wore planted for
 
evaluation and individual plant selection:
 

Designation No. of lines
 

Jupiter X F65-170 24
 
Jupiter X F66-1534 13
 
D66-12394 X (Bragg X PI 274.454) 1
 
Hardee X (Bragg X PI 274.454) 10
 
Hardee X (Hill X PI 274.454) 3
 
Hill X PI 274.454 1
 
Hardee X PI 274.454 3
 
Hill (2) X PI 274.454 2
 

The following F2 populations were also received from the USDA
 
Florida program and evaluated in August plantings at Isabela:
 

F66-1534 X F72-5514 
F66-1534 X UFV-1 
F67-1533 X UJFV-I 

UFV-I X F72-5509
 
F72-5532 X (,Jupiter X F65-170) 
F72-553? X (Jupiter X F66-1534) 
F72-5509 X (Jupiter X F65-170) 
F72-5511 X (Jupiter X F65-170) 
F72-5509 X (Lupiter X F66-1534) 
F72-5514 X (Jupiter X F66-1534) 
F72-5514 X (Jupiter X F67-1533) 

F72-5509 X (Jupiter X F67-1533)
[72-5511 X (Jupiler X F67-1533) 
UFV-I X (JupiIer X F66-1534) 

The following bulk F3 and F, populations were received from
 
AVRDC and will be increased and observed in winter plantings In
 
Puerto Rico:
 

S. P. Soybean X Palmetto
 
PI 200.492 X Huang-Pau-Tsu
 

CH #3 X PI 297.550
 
Wayne X 1340
 
PI 180.530 X TK #5 
PI 232.901 X TN #4 
PI 79.703 X Ch #3 
PI 80.844-2.209 X CH #1 
CH #1 X Shih shih
 
CH #3 X PI 230.973
 
R-10 X Lee
 
TN #4 X Yagil
 
S. P. Soybean X TN #4
 
CH #1 X PI 227.159
 
66-G-3 X (Jupiter X F67-1533)
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4. Pre Iminary Variety Trial
 

A variety trial including "tropical" cultivars and check var

lelies from the ISVEX trials was planted at Isabela in June 1975.
 

lout-row ploPs and four replications were utilized. Data were
 

recorded on yield arid other agronomic characters. Although
 

analyses are not complete, yields of the 12 varieties were as
 

fol lows:
 

Variety Yield (kg/ha)
 

Hardee 2766 

HLS 2729 

UFV-1 2439 

Buffalo 2275 

Chung Hsing #3 2060 

Jupiter 1991 

SJ-2 1982 

SJ-I 1732 

Santa Rosa 1689 

Oribi 1632 

Rhosa 1545 

Williams 1166 

LSD(5%) = 230 kg/ha 

5. Inoculation Trial 

Tests were initiated in June 1975 at the Isabela and Lajas
 

Stations to evaluate forms of commercial inocula in soils with
 

a history of previous soybean crops and in virgin soils. Unfortu

nately the Lajas trials were Icest during the floods accompanying
 

tropical storm Eloise. Cultivars Williams and Improved Pelican
 

and inoculation treatments normal peat, granular, and no inoculation
 

were used In the -lest. The followinq data were recorded from the
 

two Isabela si les and are being analyzed: nodule number and dry 

weight al- peak bloom, flowering date, height, lodging, maturity 

date, yield, seed quality, and protein and oil percentage.
 

This study is designed to provide needed information on the
 

necessity of inoculation with each soybean planting and on efficacy
 

of inoculant forms.
 

Much has been accomplished in the area of facility development
 

and acquisition of equipment. A seed laboratory including cold
 

storage facilities for soybean seed was refurbished for use of the
 

INTSOY program at the Isabela Station. Needed repairs and electri

cal installations were completed for a work/storage area, and dry

ing facilities constructed. Two vehicles were purchased for project
 

use in Puerto Rico. Plot equipment such as threshers, planters and
 

mowers were acquired. Scales, balances, a moisture meter, and
 

other equipment for the seed laboratory were also acquired. Most
 

of the equipment and the two vehicles were purchased with funds
 

provided by a Rockefeller Foundation grant.
 

A full-time field technician employed by UPR/Mayaguez, with
 

costs reimbursed from grant funds, was added io the breeding project.
 



During the reporting period the following linkages were
 
Initiated:
 

A. Asian Vegetable Research and Development Center (Taiwan) 

germplasm exchange.
 

B. International Institute of Tropical Agriculture (Nigeria) 

germplasm exchange and a visit to Puerto Rico by Mr. D. Nangju,
 
IITA agronomist.
 

C. Instituto Interamericana de Ciencias Agricolas (Costa Rica) 
germplasm provided for IICA program in the Dominican Republic.
 

D. Instituto de Invesligiciones Agropecuarias (Ecuador) 
germplasm and information exchange, cooperative research through
 
evaluation of tropical germplasm and breeding lines in Ecuador. 

E. Benchmark Sol Is Project (UPR/Mayaguez) - cooperal ive research
 
and exchange of results relaited to soybean produclion.
 

F. Instituto Nacional da Pesquisa da Amazona (Brasil) 
germplasm exchange.
 

G. Puerto Rico Nuclear Center (UPR/Mayaguez) - testing of lines
 
from PRNC's induced mutation studies.
 

H. USDA/ARS (Florida) - evaluation and selection of tropical
 
lines in Puerto Rico in cooperation with Dr. Kuell Hinson.
 

I. Division of Tropical Research, Tela Railroad Company (Honduras) 

exchange of data and information. 

J. Facultad de Agronornia, Universidad de Panama - exchange
 
of data and information.
 

Development of linkages to other institutions, programs and
 
scientists is a natural function of this output sector. Although
 
a more comprehensive description of the way in which the program
 
promotes and pursues linkage and network developmen- is contained
 
under Output V, it may be mentioned here that the breeding program
 
initiated linkage contacts with two irilornational centers, three
 
national institutes, three universilies, and the U.S. Department
 
of Agriculture during the report period.
 

Output III. Expanded Advisory and Consullation Capability
 

The objective of this output is to develop and expand competence
 
among core staff and others to respond to a variety of requests for
 
expert advice or assistance in a number of problem areas Including
 
problem identification and analysis, project design and operation
 
and program evaluation.
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Progress toward this output goal was made from non-grant sources.
 
The primary source was 
two AID funded Basic Ordering Agreements

ihrough which several task orders to provide specific services to
 
country missions we:'e issued. They were:
 

1. BOA-73-30 & Task Order #1 Guyana (completed)
 

The objective was to assist the Government of Guyana to
 
diversify Its agriculture, specifically soybean development, by

1) developing j comprehensive time-phased plan for a soybean develop
ment program emphasizing research, material exchange, production
 
management and training and 2) evaluating manpower and training

needs for an integraled research-production-marketing-utilization
 
soybean proqram involving related farmer, agri-business, industry

and government instilutions working cooperatively under national
 
policy guidelines developed by the Guyana Ministry of Agriculture.

INTSOY scientists were ,joined by personnel 
from USDA and private

Industry in slaffing this project which commenced September 1973
 
and was completed in August 1975.
 

2. BOA-1109 Task Order #2 Peru (ongoing)
 

The objective is to assist the Government of Peru to improve

the management of human and financial resources for more effective 
performance in a program of soybean research, marketing and utiliza
tion. This project uses core staff, county-based extension staff
 
and private industry scientists as members of the team. The pro
ject commenced January 1975 and extends through December 1976.
 

3. BOA-1109 Task Order #3 Ecuador (under negotiation)
 

The objective will be to give research and educational assist
ance to the Government of Ecuador in developing an improved soybean 
program by designing a package of practices appropriate to the
 
farmers' environmeni. A four man team, all fluent in Spanish, has
 
been recruited and is comprised of core staff from UIUC, the Univer
sity of Puerto Rico, Mayaguez Campus and the Potash Institute,
 
Atlanta, Ga. The first contingent of the team will travel to
 
Ecuador in October/November 1975 and the project will be completed
 
by December 1976.
 

4. BOA 1109 Task Order #4 Zaire (negotiated)
 

The objective 
is to assist in determining the feasibility of a
 
soybean industry for the Republic of Zaire, recommend an appropriate

research system to develop its production and name and make recom
mendations for the development of other leguminous crops. INTSOY
 
provided one team member from an associated institution to a three
 
man team comprised of an AID officer, a 211(d) professor from the
 
Tropical Soils Consortium and the INTSOY representative. The study
 
Is to be conducted in November 1975.
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5. BOA 1109 Task Order #5 Thailand (under negotiation)
 

The objective is to conduct a feasibility study dealing with
 
the inoculant component of a comprehensive seed development pro
ject. INTSOY will 
provide a two-man team recrulted from an associ
ated university to conduct the study which will 
take place In the
 
first half of calendar 1976.
 

A central feature of INTSOY paiticipat-ion in Task Order" activ
ities has been the ability to assemble teams of highly quilifled

personnel from among the developing network of internallonal soy
bean scientists. Our capability o re!spond to requests -o advisory
services has been enhanced by this mechanism. On the five projectIs
Is fed above I NTS()Y core sta f f served wilh co I Iea(lue' f ron AI )/W,

USDA/ARS, Universi ly of Puerto Mayaguez Campus,Rico, University of
Illinois and U.S.D.A. Cooperative Ixlension Service, Iowa State
 
University, Cornel l University, lexas A&M University, Mississippi

State University, The Potash 
Institule, Agricullural Laboratories,

Inc., and Research Seeds, 
Inc. as well as with a retired vice presi
dent of Swift Edible Oils, 
to provide a wide array of experience to
 
specific problems. This pattern of operation, which has worked
 
well to date, will continue -to provide an expanding manpower base
 
from which INTSOY teams can Le ass.embled.
 

Output IV. 
Improve and Expand Informal ion Management Capability 

This output goal seeks to develop and expand the knowledre base
and increase capability to provide advisory and consulting services by
the orderly and systematic collection, jnalysis and distribution of

information, data and materials relative to 
soybean development and
 
use. Eventually four systems will 
be developed:
 

A. Soybean germplasm data bank;
 
B. Reference Collections of soybean pests;
 
C. INTSOY publications series; and
 
D. Soybean literature compilation, retrieval and delivery
 

Progress was made on 
items A, B, and C above although grant funds were 
used in partial support of A and B only. 

A. Soybean germplasm data bank
 

The soybean germplasm data bank is maintained through the Taxonomic
 
Information Retrieval System (TAXIR), a system for coding germplasm

information on punch cards for quick retrieval. 
 Information which is

entered concerns five sources of soybean germplasm: 1) named soybean

varieties; 2) type collection lines; 3) species collections; 4) plant

introduction; and 5) forage collections.
 

During the report period,work centered on refining material already

stored in the data bank, entering of new accessions, and adding new
 
Information to the system. 
Sixty-six new accessions were added during
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the report period, bringing the total number of entries as of October 1975 
to3732. The new accessions include recently released soybean varieties, 
plant introductions and wild species closely related to the cultivated 
soybean. 

The number of possible characters recorded for each entry was
 
Increased from 145 to 172. Most of these have been devoted to disease
 
responses as results of screening tests for several diseases not previ
ously assayed became avi Fable. Information from a screeninq survey 

conducted in 1Ujiwan for rust resistance of 3000 soybean varieties and 
plant introduction,' wos added to the appropriale entries and s-tored in 
the bank for re.ady reference. Work was nearly completed on a publica
tion on morpholoqi(al descriptions and responses to foliar, stem, and 
root diseases; of 0.5. and Canadian soybean cultivars that will be 
published in early 19/6 in the INITSOY publication series. 

B. Reference collections of soybean pests 

A comprehenclive and accessible soybean information system is vitally 
Important to th, improvemrent and development of plant protection tech
niques for increasing the production of soybeans in tropical and sub
tropical areas. The response capability a]nd tuccess of any research 
program, in great part, can be measured by its available resource informa
tion, the organiza- ion of the information, and the utilizalion of the 

information by i Is research and outreach staff in association with olher 
entities in the international soybean network. 

The Illinois Soybean Entomology Research Team at UIUC and the
 
Illinois Natural History Survey has taken the international leadership
 
In developing and mobilizing two separate, but complementary, informa
tion systems for soybean protection research. They are the Soybean
 
Insect Research Information Center (SIRIC) and the International Reter
ence Collection of Soybean Arthropods (IRCSA). Grant and research con
tract funds have been us.ed to partially support both systems. 

Soybean Insect Research Information Center (SIRIC) 

SIRIC operatles an information storage and retrieval system for all
 

literature of arthropods associated with soybeans. The objectives of
 
SIRIC are to:
 

1. Compile the literature on soybean arthropods. 

2. Respond to researchers in the form of computer searches for the
 

specific topics and by furnishing copies of documents on file.
 

3. Compile and publish comprehensive bibliographies on key species.
 

4. Establish a data bank for bibliographic research leading to the
 
production of review articles and monographs covering major areas of
 
soybean entomology.
 

Currently, the holdings of SIRIC approach 12,000 documents. Copies
 
of these documents are kept on file, and bibliographic references to
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these documents are stored in a comput er I i iusin lortran 
language for later retrieval on a1n IBM 3iO0!0' computer-. 1hose 

Ld Ig I V 

references are qathered and soected it) various ways: 1) routine 
checkinrq of the standard abstric-tinq and indexing aids; 2) methodic 
scanning of current i ssues of ',pecial i.:od ,iourmaIs; and ,) careful 
checkinq of every documen that is added to the sv,tom for addillon
al citations and referenco!;. 

Critlri a for the inclusion of publ icat ion', in Iho, SIRIC system
are two ha,ic words: soybeari and ar thropod, inCl Udinl cartaln, lower
taxonomic cat egories of hel a tter. Part of the mrit of the system
lies in the fact fhat each reference is carefful lv verified for accuracy
arid relevance to heo e ab Ii shed criteri a . (,r-e t ofI Iort is made -to
obtain copies of all i I Ies listed in the sys ten. Flheso are filed 
and madedava Iltable upon rOgues t to user of SIRIC. 

SIRIC a ims to serve the i miedi ato and longI-range neonds of soybean
sclentis+s working in other USA and foreign insfi lul-loin,. Persona I I zed
service is provided to any inlorestad 1researcher. Searcthn. are formu
lated within particutlar subject parameters. To this end, a helrarchical 
code-word description thesaurus (tIC[ )hts been prepared. 

Bibl ioqra-phies have beon publ ished on -the Mexican bean beet le,
Epi lachna vjrivesfis; southern green stink buq, Nezara virldula; bean 
leaf beetles, Cerotoma trifurcaita and C. ruf icornis; arid velvetbean 

ca terp iIla r, Anti cars ai grnia-ftaI s. 

Wi Jh in Iho Ias Is i x month,, , I IC has carefully reassessed i ts 
inierna I operal inq pr i or-i ti,,,. tPreviously, the primary onphasis was 
on the comptilation id publication of biblioraphies of major soybean
pests, aind secondly, on upd,ilinq the system. Due to t e comploxi y
of the bi)1liooiraph , , the ulidtin fg laqqed. [ual uripha is now is 
be ig d on rg. Olac(e:1 
upda Ini to I wI ig tIhe .t b I i 'hod 'Jm I , ft the Center,
i he 1l tern tire on a I I ar Ihropods asari,-led wit i so)yb ns i s .ollected. 
However, tihe spec i OS I i s fed werebe Iow l.oI oc ted f(.)r i r-d op th searches 
due to their importance. Searchos for refer enreos on these species 
are based on the species' names. Refe[ences on at I ether arthropod
species are searched using "soybean I r thropod species" as the key words. 

List of species for in-depth bibliographical searches:
 

Soybean pests
 

Acrosternum hilare 
 Hellothis zea 
Anticarsia gemnmatal is 
 LLs I ineolaris 
Bemisla tabaci 
 Nezara virldula
 
Cerotoma (all species) 
 Plathypena scabra
 
Colaspis brunnea Pseudoplusla includens
 
Col ias eurylheme 
 Serlcohrips variabllls
 
Dlabroiica onciicornris Tetranychus urticae
 
Diabrot-ica undecimpunctala howardl 
Diabrotica virglifera 
 Naturalanemies 
Elasmopalpus lignosellus 
 Geocoris (ll species)
 
Empoasca fabae
 
Epllachna varivestis Nabis (all species)
 
Hellothis virescens Ornus (all species)


Podisus maculiventris
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Research Interest profiles were compiled for all 
soybean entomology leam members of University of 
Illinois, Urbana-Champaign, and the
illinoIs Natural History Survey. These profiles will facilitate the
development of 
a current awareness service within the scope of SIRIC.
 

SevoraJl 
procedures have been reorganized and the thesaurus is
undergoing , major revision. Accession numbers for the reprints had
been assiqned by genus using a code of 2 letters and 4 numbers, but are
being changed to straight numerical codes. 
The taxonomic section of
thesauru, i thebIeing edi-ted. Of the 4,000 species listed, 5 percent
conti nod spelling errors, 96 
order and 

species were misplaced from the properfamily, and many synonyms were treated as 
valid species. For
these corrections, the SIRIC librarians worked closely with Dr.Godfrey ond Mr. George L.,John K. lBou,.;eman from le International ReferenceCollection of Soybean Arthropods (IRCSA). As a consequence ofefforts to update the system, an influx of 
the 

foreign literature wasnoted, mainly from Brasil. This literature provided over 200 speciesnot yet recorded 
in SIRIC's laxonomic lists. 
 The geographical section
of the thesaurus undergonehas a complete revision and updating. Manycountries and 
the ;;lfte/provinces ofcountries were added. 
the major soybean producing

This totaled some 
300 new entries. The general
descriptors section of the thesaurus will be the object of a majorrevision in the fulure.near Discussion of possible revisions of the
computer programs are underway. 

Currently there are 
11,517 records on tape. Input has slowed
during the reorganization period, but will 
soon pick up including
work on a Heliothis zea bibliography. An associated project of the
Illinois Natural History Survey provides SIRIC with many articles and
citations 
through the bibliographies on which 
it is currently working.
 

A descriptive brochure of 
SIRIC was prepared in July 1975 and
distributed al 
the First World Soybean Research Conference held at
the University of 
Illinois at Urbana-Champaign in August 
1975. The
brochure has greatly increased the awareness of soybean researchers 
of the mission of SIRIC.
 

SIRIC only recently moved 
Into new facilities within the Natural
Resources Ruilding at the University of 
Illinois, Urbana-Champaign
 
campuq.
 

International Reference Collection of Soybean Arthropods (IRCSA)
 

The second soybean information system is the International Reference Collection of Soybean Arthropods. 
 As stated earlier these collections complement each other. 
 The collection functions as 
a depository
for soybean field and 
insect data which is being gathered through a
cooperative international survey of arthropods associated with soybeans.The collection's main objective is to enhance the response capability
of 
the soybean entomologists at UIUC and the Illinois Natural History
Survey by compiling baseline data useful 
in the analysis of the soybean
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fauna and in the development of soybean Insect pest management programs.
This Includes an arthropod identification service for soybean researchers
 
and producers.
 

The specialists associated with the 
International Reference Collec
tion of Soybean Arthropods presently have examined approxlmalely 100,000

specimens representing 1,900 species since the collection was established
 
In 1970. The material has been received 
from 26 countries and 22 states
 
In the U.S.A.
 

The focus of the collection's activi ties for [he past 12 months
has been in Latin America. During this period numerous s;hipmenfs ofsoybean insects have been received either as parl of the I I Iinois Soybean Entomology Tsdm's cooperative international survey or as part of

specific identification requests. For infance, in recent months,
samples from Brasil 
(47), Puerto Rico (26), Ar~qentina (17), Bolivia (5),
Nicaragua (4), and Peru (2) were received Ihrouqh efforts of persons involved in the survey. In addition, 242 species of Brasi Iian soybean
insects were submitted for identi fication or identity veri fication byE. A. Heinrichs of Projeta Nacional di Soja - DNPEA/USAID. Specimens
routinely are for st-affidentified INTSOY members at UIUC and at the 
University of Puerto Rico, Myaquez.
 

To provide accurate and reasonably fast identifications for somesoybean insects, outside specialists, who ,re more familiar with part-icu
lar insect groups from specific neographical areas, need to be consulted.
The International Reference Collection of 
Soybean Arthropods maintains
 
an extensive data file on 
the available specialists. This dafa bank
plus the identification neiwork which hals been developed is J rremerldousasset to the collection's services. For example, durinq the past six
months 1,500 identified specimens were received through this network
and another 2,000 specimens have been sent to collaborators for deter
mination. Ninety-one outside specialists cooperate in this identification network, and about half of these are associa-ted with foreign insti
tutions.
 

Experience with this identification network has revealed that certain

insect groups are extremely difficult to identify. Either there are no
specialists currently working with these groups or the demand for the

services of the specialists is
so great that they cannof commit them
selves to another project. Future plans for the International Refer
ence Collection of Soybean Arthropods should include provisions for
providing one-year postdoctoral positions to systematists for the pur
pose of identifying and curating certain 
insect groups for the collec
tion. Part of the responsibilities would be to 
investigate and revise
 
the systematics of the designated insect groups.
 

The data being compiled by the International Reference Collection
of Soybean Arthropods are stored using Fortran IV langudige for 
later

retrieval on an IBM 360/75 computer. 
The programs that handle these

data presently are separate from the programs used by SIRIC.

practicality and feasibility of 

The
 
Integrating the two sets of programs


Is being investigated.
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The facilities, programs, and personnel of SIRIC and the Interna
tional Reference Col loction of Soybean Arthropods were used and partici
pated ill the oQ-campj, shorl course TC 120-6 "Technical and Economic
 
Aspec t, of SoyP-dn I'roductions", sponsorr-d by AID /USDA and INTSOY. 
SIRIC',s as, is ,rico was in the form of the distribution of key litera
ture and j corimpu Io r izd bit) i ography ol t he genus Spodoptera (Lep i doptera
Noc 1ui d.o ). lh porl'orinol of the Cot lIc t i on presen fed mater i a I s on I he 
recorgnition of mrior i .-ecl pests and assisted in fhe entomology field
Irips to r (r <lrli/o ilnd as ,s[; feeding danidge by soybean insects. In
sect 'I )O'cim(:r , f low tho CoI If ction were- used 
 in t-he lecture demonstrations. 

C. INrl:jO Iubicndton series 

The In.rISOY !)ubl icalions series that was initiated through support
of UIUC, soybori research coritract AID/CM/ta-C-73-19, and some AID 
General echniraIl Service., funds has added to the joint UIUC and UPR-
MC soybean re:,ponsFo copal) iIi Iy as we I I as provide a means of mak i ng
research r IlsI read ity avail abl I to those i nterested i n trop ica I and
sublropico I produc-tion and use of soybeans. Nine publications have
olthtr ben issued or are in final stages of production. They include: 

God frey, (. I. (od.), Seleciod Literature of Soybean Entomology,
University of Illinois International Agriculture Publications,
 
INTSOY Series No. I. 221 + xxi pp. April 1974.
 

Proceedings of the Workshop on Soybeans for Tropical 
and Subtropical
Conditions. University of Puerto Rico, Mayaguez Campus. INTSOY
 
Series No. 2. 184 pp. May 1974.
 

WIlliams, S. W., and Rathod, K. L., 
A Case Study of Expeller Produc
tion of Soybean Flour in India. College of Agriculture, University

of Illinois at Urbana-Champaign. INTSOY Series No. 3. 
12 + iII pp.

April 1974.
 

von Oppen, M. K., Soybean Processing in India: A Location Study on
 
an Indusiry to Come. College of Agriculture, University of Illinois
 
at Urbana-Champaign. INTSOY Series No. 4. 35 pp. July 1974.
 

Williams, S. W., 
Hendrix, W. E., and von Oppen, M. K., Potential
 
Production of Soybeans in North Central India. 
 College of Agri
culture, University of Illinois at Urbana-Champaign. INTSOY Series
 
No. 5. 21 + iv pp.
 

Whigham, D. K. 
(ed.), Soybean Production, Protection and Utilization-

Proceedings of a Conference for Scientists of Africa, the Middle
 
East, and South Asia. College of Agriculture, University of
 
Illinois at Urbana-Champaign. INTSOY Series Nc. 6. 266 pp.
 
March, 1975.
 

Sinclair, J. B., and Dhingra, 0. D., An Annotated Bibliography of Soy
bean Diseases. College of Agriculture, University of Illinois at
 
Urbana-Champaign. 
 INTSOY Series No. 7. 280 pp. December 1975.
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Whigham, D. K., International Soybean Variety Experiment, Flr,;t Roportof Results. College of Agriculture, University of IllInois at
Urbana-Champaign. INTSOY Series No. 1. 161 pp. Octobur 19)75. 

Hymowit. T., S. ard C.Cart,,r-, i.n, Newel l, A., Soybean Culfti wars
Re eased in ithe United Sta and Canada: Morpholotlical Doscrip
tions and Responses to Soloc ted Fol iar Stern and Root DIsoase'.College of Aqricutlure, Univorsily of Illinois at Urbana-Cliampaign.
INTSOY Seri-i, No. ) ( toIbe oloeased in early 1976). 

None of these publiccitioa1ns have been reproduced from grant funds
al ihough personne I supper ted Cran f utids
rom mad.e.'; i (In i f I can t (on ril 
but i ons to Nos . I , ., 6, 8 and 9. TheI iifre!;I ill 1a1ddemalnd tol theseries publ ication; has demorlsfrited the impo ir p,10 fcte sel i '.i n meet ing informational needs of .oyhe in wo)rkers. Wit tIhe oxpecled

expansion of grant program operajlion-; in l 11/7(, editinI, pioduc:tioll

and distribut ion funcfionrs Wi It receive grelwto 
 at lott irn and sup.per I. 

The fur-ther developmen i of -the t hroe inform:,iion mi,iaa lemnl Idelivery capabilities reported above, plu the 
and 

u inie(gral-ion of a sy,,termfor the comnpilalion retrieval and delivery of soybean l i t(:r,ilure, willcombine to make an e fec i ve mean, of di ,.,emi nation of voiitl e i nfornia
tIon to soybean workers worldwide. 

Oupur V. xpanded and St rnqhened Link jqes and Acivities 

The objective of this output goal is h) dovelop fI.Ct , wil-h theUniversity of Puerto Rico, Mayaguoz Canipus, to serve i n , intersive
leadership role in mobili/inqt U.j. reour(.o, as tihe hub of in infernational network of organ i za t-ions cind individnals l inked in ways to provide means for stimulating cooperat-ive effort-, insure eff(: lIve ulliza
of program outputs and contribute to su';ainini fturei rsoybeanr dewolop
ment programs for the tropics and subtropics.
 

Development of l inkjdo mech,n isms has qorie for-wa-rd at o,tastoni!;hinqrate with relatively litIle grant support. UIUC, with the associatedUSDA-ARS Northern Soybean Laboratory (Urbjna) and the Northern RegionalResearch Laboratory (eoria), has well developed U.S. research, educational and private sector linkages. The following t,pos of linkages
form the elements of the soybean developmenrt and u-lilization network. 

Domestic linkages. The principal linkagle for program development aridadministration is between UIUC and AID. 
 The proqram works closely with
the Office of Agriculture of the Bureau Technicalfor Assistance. Similar close working relations are being developed with the AID RegionalBureaus and with AID mis;sions in cooperatinq countries for Identification of soybean development opportunities and problems, establishment
of relat-ionships wilth country organiz,oions arnd Individuals and forevaluation of developmenl project-s and acfivilies in the tropics arid 
subtropical LDCs. 

The second principal 
linkage for program development and outreach
activities is with the University of Puerto Rico, Mayaguez Campus, 
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providing the opportunity to add major subtropical environment dimension,
 
Increasing response capability in the soybean protection areas, and with
 
special languag, and geographical advantages for serving the Caribbean
 
area, Central and Sowth America.
 

A third principal linkage is maint-ained with the Agricultural Re
search Service, U.'*. Department of Agriculture primarily at the Urbana,
 
Illinois arid Stonevil l, Mississippi Regional Soybean Laboratories, the
 
Mayaquez Instituiro of Tropical Agriculture, and the Northern Regional 
Research Laboratory, Proria, and a Iso throu(h personnel and faci tities 
In Washinglon, D. C., Beltsville, Maryland and the ARS scientists at 
I ilnois, Puerto Rico, and other U.S. universities.
 

The already well-established relationship with soybean research
 
and education personnel at U.S. universities is beinq strengthened and
 
focused in a riotwork oriented toward soybean production and use in the
 
-tropics and subtropics, Universilies in the leading soybean producing
 
stales have I spec:ial p1 ace in the U.S. prt of the network. Several 
other univer,ities, have roles 1-o play through special interests and 
competencIes. Special relationships are being developed with individual 
arid consorria of universities with special problem iniernational inter
ests tharl interface with soybeans.
 

DomesIi c linkages are not limiled to government agencies and univer
sities. Private foundations and private seclor interests in soybean 
production, marketing, and use are also included as a vital par of 
ihe soyt)ean network where there is the interest and capacity to contri
bute to soybean developmenl in tropical and subtropical areas. 

Inlernali ,j inkacjes. Primary international l in kaqes have been or 
are being established with the international research centers that in
clude soybeans as a pdjrl of their research and outreach programs and 
wilth other centers thal have an interesi in soybeans through their 
multiple cropping and cropping systems programs. 

LDC linkages. Linkages with the institutions and professional person
nel of the less-developed countries of the tropics, either directly or
 
through regional and international organizations, are of prime impor
tance. In the final analysis, national organizations must be effective
 
for small farmers to increase production of food and for the rural and
 
urban poor to have improved protein and energy sources. INISOV has
 
established relationships with more -than 90 count-ries through the
 
INTSOY Soybean Variety Experiment (ISVEX) program, AID basic ordering
 
agreement task orders, USDA-AID soybcan processing and production
 
training courses and soybean project3 supported by national and inter
national organizations.
 

The INTSOY Newsletter. A one-sheet quarterly Issued publication, the
 
INTSOY Newsletter was first issued on an experimental basis in August
 
1974 with support from UIUC and the soybean research contract. The
 
first mailing went to approximately 500 Individuals and Institutions.
 



Experience has shown this Io be an effective device for providing Information to workers of hesoybean 	 tropics and subtropics ond theirInstitutions. It aIso has 	 ass;is led in comMniLllIcal ion and buildin I irkages wi-ih U.S. inst iutions and inlernatlional orqanlzation!; intero,,edin providing technical asistisnce in -oybean productlion amd user Nequests by individuals or- insi ttions to be added to the freo ';ub-cr I ption list have brought the number- of rece i vers to just over Wh I 101100. 
grant funds have not been used publ icat ion ofin the 	 the INISOY New,
letter, program ictivitios ha ve been publicized. 

Formalizing linkages with national I and international organlha lions.
INTSOY has demonstrated that adiniistr-vtive mechanisms can 	 be developedfor 	cooperation wilh nationil aid inter-nationlIr(JnI iafloins. One
effective mean-, i, Ihe qenori I NPlimnidiiirrr (f Urder; Ilnd i ug wi I. ttersof Agreement to provide for ,pec if ic pr(Joec t i and act-I vi lies. Theflex i bI Ii ty of th i s mechan i sm shou Ildbe noted. Meroranda of Undor
standino have been completed wi th the following orclan I zat iorils: 

1. 	 University of Puerlo Rico ,ayiyjtiez C,-ilf 'u,.;. is the primaryThis
relationship in INISOY provi diii kj for- joining of the temperate
and tropical based univer-,tie. 

2. 	 International Institute of iropzical Agriculture (HlFA),NUjerIa.
This provides a ma.ns for o work wi tlrtINr'SOY Irhru(i idrinternat ional center with :,oybcans., as port of their mn(late.
It is anticipated that INTSOY reea rchin 	 and ou t re.idh Iearn,
fill 	y inte grated witih the I ITA Crjin I Legurme Improvernf Program
staff, will be based al I I I-A. !towwer, sepjr-,olt, funds 1o ii
plement work under this Memoratdtrn halve nol bouryet identifled. 

3. 	 Asian Veqetable Research and Doveloprnent Conrer (AVRI]C)I.iwarm. 
General objectives are similar to IITA bt lhere are fundinq
and 	other questions associaled wilh AVRDC's role as an "ifilernational center" iha- are cons tra i nts to join-i progrm develop
ment.
 

4. 	Fundacao Institu-to Agronomico do Parana (IAPAR), Bra1sil. This 
provides the opportunity to Join wi the 	second mosl important
soybean producin) country to expand the use of !-soybeans for human
food, both there and in low-incorne countries of the tropics and
subtropics. The recent loca-lion of the National Soybean Centerat IAPAR provides expanded opportunities for cooperative efforts
in serving the needs of tropical and subtropical coinirtries,
particularly in Soulh America. 

5. 	Office of Rural Development, Ministry of Agricullure and Fish
eries, Korea. Korea has had significant experience in soybean

production and has an aggressive crop development program that
includes soybeans. Cooperation here is planned as a technologi
cal 	bridge between the temperate and tropical areas of the Orient
 
and 	Asia.
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6. 	College of Agriculture, University of Tehran, Karaj, Iran and
 
College of Agriculture and Animal Husbandry, Rezaiyeh, Tehran.
 
Memoranda of Understanding have been completed with these two
 
colleges of agriculture and discussions are well advanced with
 
other Iran organizations. The objective is to develop coopera
tfive research, education, and development work on expanded use
 
of soybeans and production under irrigated conditions typical
 
of Middle East and other similar conditions.
 

Discussions are underway with personnel of other organizations
 
Including additional international centers with interests in soybeans
 
because of the crop being part of their mandate, relations between soy
beans and other legumes, or farming systems in which soybeans have a
 
place.
 

Other INTSOY Linkages. INTSOY has a host of relations with organizations
 
and Individuals demonstrating that a basic organizational concept of
 
cooperation with all who have interest congruent with our mission "to
 
expand the use of soybeans for human food."
 

The 	following is a list of these organizations.
 

1. 	Organizations in 90 countries through International Soybean
 
Variety Experiment (ISVEX).
 

2. 	Southeast Asia Regional Center for Graduate Study and Research
 

In Agriculture (SEARCA), Philippines (ISVEX).
 

3. 	International Rice Research Institute (IRRI), Philippines (ISVEX).
 

4. 	Food and Agriculture organization of the United Nations (FAO),
 
Rome (ISVEX, Sri Lanka).
 

5. 	Institut de Recherches Agronomiques Tropicales et des Cultures
 
Vlvrleres (IRAT), Paris (ISVEX, IITA, individual country programs).
 

6. 	Nitrogen Fixation by Tropical Agricultural Legumes (NIFTAL),
 
University of Hawaii/AID (microbiology, rhizoblum japonicum, etc.).
 

7. 	USDA Regional Soybean Laboratories at Urbana and Stoneville,
 

Mayaguez Institute for Tropical Agriculture, other USDA personnel.
 

8. 	Kansas State University, Food and Feed Grain Institute.
 

9. 	Mississippi State University, Seed Technology Laboratory.
 

10. University Consortium on Soils of the Tropics (Cornell University,
 
University of Hawaii, North Carolina State University, Prairie
 
View A & M College, University of Puerto Rico).
 

11. North Carolina State Universlty--NCSU/AID root-knot nematode project.
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12. U.S. university personnel 
on Task Orders and other projecis--

Iowa State University, Purdue University, Texas A & M Univer
sity, University of Florida, Cornell University, and Mississippi
 
State University.
 

13. Private sector employers on Task Orders and other projects--

Swift and Company, Po-lash Institute of North America, Agricultur
al Laboratories, Inc., and Soy Pro, International. 

Regional conferences and 
training courses. Two major conferences have
 
been held for soybean scientists arid a third is scheduled for early 1976.
 
They are:
 

I. Mayaguez, Puerto Rico (for the Caribbean, Central and South 
America)--February 4-6, 
1074. 71 participants from 12 countries. 

2. Addis Ababa, Etlhiopia (for Africa, the Middle East-, 
and South
 
Asia)-- October 14-17, 
1974. 97 participants from 27 countries.
 

3. Chiang Mai, 
Thailand (for Asia and Oceania)--February 23-27, 1976.
(AVRDC and Royal Thai Government - joint sponsors.) 

These conferences have been very effective as 
a means of encouraging

exchange of ideas anid informalion among soybedn workers 
across national
 
lines. The proceedings (INTSOY 
 Sories 2 and 6) are constantly beilnq 
requested.
 

Two nondegree training courses 
were established in 1975 under the
 
USDA/AID training program format.
 

1. Soybean Processing for Food Uses--five-week course with 13
 
trainees from 10 countries.
 

2. Technical 
and Economic Aspects of Soybean Production--18-week
 
course with 1V participants from 15 countries.
 

These courses were well received and have resulted in soybean workers
 
with whom we are now cooperating in country programs. 
The courses will

be repeated in 1976. Plans are 
underway for offering more specialized
 
courses on a regional or nrilionil basis. 

These courses are supplementary to degree work available at the
 
University of Illinois and University of Puerto Rico and many other
 
universities with soybean expertise.
 

Grant support of these two useful linkage-building activities
 
were limited to salary of grant personnel who participated by reporting
 
on grant activities, or as instructors or resource persons.
 

There Is little INTSOY activity that does not result In building
 
or strengthening linkages 
in the soybean network.
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E. 
Impact of Grant Supported Activity in Achieving Grant Purposes
 

Grant funding has had a significant Impact in developing UIUC response capability in soybean production and use. The primary thrust of

the grant program, before the re-design exercise, was the improvement of
soybean genetic technology and graduate education, with the development

of information systems a subsidiary goal.
 

The introduction of grant supported activities has had a desirable
major ripple effect in the total INTSOY program. The INTSOY core staff
 
was 
Increased by adding a highly qualified, internationally experienced

soybean breeder who was posted at the University of Puerto Rico, Mayaguez
Campus. 
 In addil ion to the program of soybean genetic improvement re
ported in Objecl-ive I, he has served as on-site liaison with the soybean
coordinator for UPR Mayaguez and 
INTSOY headquarters. Coordination of program activities with the complement-ary 211(d) grant -o the Univer
sity of Puerto Rico (AID/CM/ta-6-73-50) in the area of plant protectionhas been faci liiated. The Puerto Rico based soybean breeder, with the
grant program directors and ISVEX leader, have been constantly active inestabl ishing contacts wi th scien isis working in international researchcenters and in national soybean development programs. The breeder and
INTSOY Puerto Rico Associate Director have been highly effective in the 
Central and South American region. 

Graduate education opportunities have been expanded due to grant
program inputs. Support has been made avail ab Ie to 
four stfidents who
 
are interested in a professional 
career in soybean development, one ofwhom is from an LDC with considerable potential for expanded soybeanproduction and use. Grant funds have made possible off-campus thesis
research of one student who spentl 15 months in Rico.Puerto As a spin-offfrom that training experience and from the close coordination of interests
in plant disease control Lunder ihe companion 211(d) grant t UPR, asecond graduate student is engaged in thesis research at Mayaguez supported from other than grant funds. A third student is tentatively
scheduled to study 
in Puerto Rico in the coming year.
 

Nor is the graduatc education activity one way flow. 
 Three students

from UPR Mayaguez ,re pursuing graduate programs at UIUC at this time in
the area of crop protect-ion. Grant funds are not used 
in their support.
 

With the expansion of the grani program in 1175/76 as a result of
the re-design exercise,the influence of grant activilies on the INTSOY
 program will be even more pronounced. Staff additions, language train
ing, talent banking, state of the arts information, and improved special

training opportunities can be expected 
to significantly increase UIUC
 
response capability over The next three years of 
grant operations.
 

F. Other Resources for Grant Related Activity
 

INTSOY is conceived as 
a programmatic approach to international

soybean development. As such all 
elements of the program are supportive

of a common goal, 
that of cooperating with international and national
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organizations to expand the use of soybeans for human food.
 

Grant related activities have been supported from a number of
sources, state, federal, private and international. UIUC provides administrative costs, 
access to laboratories, equipment, computers, 
research facilities and libraries, office and classroom space and consulting
service of 
faculty in fields related to grant activiie:-.
 

The Agency for Internalional IDevelopment, through a number of 
instruments, assists in grant-related activities associated with the five outputsdiscussed in Section D. 
Complementary activities of research contract
AID/CM/ta-C-73-19 contribute io all 
five outputs. Task orders performed
under basic ordering agreement AID/TA/BOA-1109 sirengthen objectives II,
III and V particularly. General technical services grants in support
of on-campus short courses coutribute to object-ives I and IV and comple
ment objectives III and V.
 

Private contributions, chiefly a one-time grant from the Rockefeller
Foundation, provided needed equipment in support of objective II, provided some graduate stipends complementary to objective I and parlial ly
supported some informa tion system developnlerit in ob jective IV. It Iurther provided impetus to 
new work in qeed s,orage and seed qualitymaintenance at 
UIUC and UPR, Mayaguez that will be inc.orporated in the
 
extended research contract.
 

Parli'ipation by 
international organizations 
in outreach activities

is encouraged by INTSOY. 
 The United Nations Development Program and
Food and Agricultural Organization of the United Nations are supporting
INTSOY assistance to the Government of 
Sri Lanka in a comprehrnsive
program of soybean development from production through utilization In
the diets of the rural poor. Information from this project will be
especially useful in the development of soybean genetic technology
(objective II). Training will 
feature special npportunities for
Sri Lanka nationals at 
the G. [. Pant University of Agriculture and
Technology, India, and will assi st 
in the development of IIUC competence
to plan and conduct regional training in cooperation wilh col laborating
institutions (objective I). Service in Sri 
Lanka by INTSOY core staffand associated personnel will 
material ly increase UIUC compe tence to
advise and consult on national development programs (objective 1II).Linkages with organizations within the United Nations family and withother donor agencies and governments are being fostered (objective V).Information on a wide spectrum of germplasm improvement and diseaseand insect susceptibility or resistance will augment the data storedin information systems and will 
be made available Jo interested scientists
 
(objective IV).
 

In turn, the grant program re-design will, 
if the design is approved
and the additional resources are made available on a timely basis to
implement the expanded program, effectively increase the capacity of
UIUC to respond to the types of activities described in this section.
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G. Utilization of Institutional Response Capabilities in Development Programs
 

A tabular resume of requests for assistance is provided in Table III-A. 
On Iy major pro joc I requrost s are reported, h doeshus the tab le 
not fully reflect -the constant flow of requests to the INTSOY directo
rate and staff for publicalions, seed samples, data on varietal performance, 
disease and insect identification, information on types and preparation 
of soy food products and general information. 

Programmatic assistance was provided to all requesting organizations, 
however, this could be done only by drawing on the reservoir of expertise 
at UIUC and among USDA-ARS personnel, many of whom have not been supported 
with grant or other funds intended to be used for development of the
 
LDCs of the tropics and subtropics. 

Included in the more than 1500 graduate students from over 90 
foreign countries studying at IJIUC were approximately 890 male and 
280 female graduate students. Agricultural programs were the choice of 
many of these students. A listing of graduate students by country for
 
the Fall 74 and Spring 75 semesters is attached as Appendix B.
 

H. Next Year's Plan of Work and Anticipated Expenditures 

Since the inception of this grant, the first priority has been given 
to generate hybrid populalions lending to the development of soybean
varieties adapted to tropical and subtropical conditions. Sustained 
priority in this area is warranted. Through the aegis of the global 
variety experiments, and a second-generation program of evaluation trials, 
parent lines for breeding stock are being selecled. Of increasing 
priority inil erest is thu protection of soybedn plants from diseases and 
pests, work that in chariclerized by oxlremely close coordination and 
cooperation between UIUC arid UPR-MC. The work will be increasingly 
closely coordinated with other collaborators in USDA, olher U.S. univer
sities, international centers and LDC.. 

Among other priorities are the following: state of the arts studies
 
in soybean production in the LDCs of the lropics and subtropics and of
 
low level mechanization needs under small farm conditions; increased 
numbers of graduate students supporting faculty members on release time; 
Increasing capability for on-campus and on-site training; international 
soybean personnel talent bonking; language training for UIUC-INTSOY staff; 
soybean information collection retrieval and delivery; and service in a 
leadership role in developing a" international network of organizations
and individuals oriented toward production and use of soybeans by rural 
and urban poor of the tropical and subtropical LDCs. 

To achieve progress Toward these objectives will require that the 
program re-design be approved by AID, and the budgetary resources neces
sary to address the expanded program goals be made available at the begin
ning of the third year of the program. Delays in either action will
 
adversely affect program effectiveness.
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Individual work plans by objective and activity are attached as
 
Appendix C. 
A summary work plan by objective, activity and cost Is
 
presented below:
 

Activity Objective 

Objective I -
Education and Training 

A-1 Graduate students supporting staff 
$ 24,820 

to develop soybean expertise and 
knowledge response capability. 

A-2 Determining needs for on-campus 
$ 10,410 

short courses and planning 
specialized courses 

A-3 Planning for on-site short 
7,700 

courses for trainees of LDCs. 
A-4 Evaluate experience of 3 regional

conferences & determine needs for 

5,200 

& plan integrated program of sem
inars, workshops & conferences 

A-5 Special individual training 
1,500 
---

Objective II -
Extended Knowledge Base and Research 105,030


A-I 	Development of soybean genetic

technology. 
 44,520


A-2 Technical & economic aspects

of soybeans in cropping systems 
 34,430


A-3 	Low level mechanization 
 26,080
 

Objective Ill -
Advisory Capacity 

44,650

A-I Talent bank of international
 

soybean personnel 
 8,440
 
A-2 Language training of UIUC-


INTSOY personnel 
 5,120
 
A-3 Salary support for staff release
 

time to increase staff availability

for 	responding to LDC requests 
 31,090
 

Objective IV -

Information Capability 
 34,540

A-i Soybean germplasm data
 

bank (TAXIR) 
 12,500

A-2 Soybean literature compilation,
 

retrieval and delivery capacity 
 9,090

A-3 Reference collections of soybean
 

pests (SIRIC & IRCSA) 
 10,630

A-4 INTSOY publications series to
 

provide information on soybean

production and use. 
 2,320
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Activity Oblective 

Objective V -
Llnkages and Networks 

A-i Liaison with USDA-APS germplasm 
$ 13,355 

bank of NRSL and communication 
with other U.S. organizations 

A-2 Linkages with international 
$ 5,045 

research centers and other 
infernalional organizations

A-3 Linkages to national agricultural 
3,000 

research, education, training
and development organizations In 
LDCs. 

A-4 Improve production and distri
but-ion of INTSOY Newsletter 5,310 

222,395
 

I. Involvement of Minority Personnel and Women
 

The grant has employed on its professional staff an American 
Indian
of the Potawatomi tribe of Oklahoma, Dr. George Godfrey. 
 Grant expansion will provide opportunities for employment of 
women under Objective IV,
Information Management Capability working with the soybean germplasm bank
(TAXIR) and the reference collections of soybean pests (SIRIC and 
IRCSA).
Women will 
also be utilized in a professional capacity in Objective V,
Linkages and Networks, in the improvement of production and distribution
 
of the INTSOY Newsletter.
 

The University of Illinois has, 
on each of its three campuses, an
affirmative action program to assure opportunities for employment of
minority personnel and compliance with Title IX. Each program is supervised by a campus level officer with coordination by a general officer
of the University. The program is
on file with a number of departments

of the United States Government.
 



Table I
 
Distribution of 211(d) Grant Funds and Contributions From Other Sources of Funding
 

Reporting Period 01 Oct 74 to 30 Sept 75
 

211(d) Expenditures

Grant Objectives/Outputs Period Under Cumulative Projected Projected to Non 211(d) Funding**


Review Total 
 Next Year End of Grant Amount
 

I Education & Training $ 17,755 $ 28,551 
 $ 24,820 
 $ 77,850 Impossible to assess with
 

11 Extended Knowledge any degree of accuracy

due to multi-purpose
Base 
 52,639 
 91,721 105,030 
 131,370 nature of non-grant funded
 

II Advisory Capacity activities. See Narrative
11,151 	 11,151 
 44,640 
 89,430 	 Section D and Table III for
 

examples and magnitudes of
IV Information 	Capability 
 9,313 9,313 34,540 73,080 non-grant funding.
 
V Linkages & Networks 13,371 13,371 13,355 
 27,680
 

TOTAL
 
* These figures are your best estimates
 
** Include other AID projects if relevant
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Table II - A 

211(d) Expenditure Report 

Actual and Projected Summary 

Under Institutional Grant #AID/esd-

Reporting Period 01 Oct 74 to 

CM/ta-G-73-49 

30 Sept 75 

Expenditures 
to Date 

Projected 
Expenditures 

Total 

Reporting 
Period 

_ 

Cumula
tive 

Total 2 
Y 
-

E 
3 

A 
4 5N. 

Personnel 
(Including stipends' 

Fringe 

Travel 

Research Support 

$ 67,420 $102,468 

4,678 7,443 

8,883 16,319 

23,248 27,877 

154,985 $152,,94C $134,92 

23,160 21,73 i 18,810 

21,500 14,50) 9,50C 

22,750 25,00( 22,000 

$545,318 

71,148 

61,819 

97,627 

$ 104,229 $154,107 222,395 $214,175 $185,235 
/ 

$ 775,912 
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TABLE II - B 

211(d) Expenditure Report 

Reporting Year Detail 

Under Institutional Grant #AID CM/ta-G-73-49 

Reporting Period 01 Oct 74 to 30 Sept 75 

I. Salaries $ 67,420 

A. Academic 
Thompson .25 none 
Hittle 
Godfrey 
Whigham 
Paschal 

.75 

.50 

.25 
1.00 

$ 19,295 
8,058 
4,691 
17,621 

B. Stipends 
Nissly 
Tedia 
Orf 
Sammons 

USA 
India 
USA 
LISA 

8,995 
4,527 
3,850 

383 

II. Fringe 
4,678 

III. Travel 
8,883 

A. Domestic (includes P.R.) 4,068 

B. International 4,815 

IV. Research Support 23,247 

A. Hourly Help 5,577 

B. Materials & Supplies 17,670 

$ 104,228
 



_ _ _ _ _ _ _ _ _ _ _ 

Table III - A 

Requests For Assistance Received During Reporting Period 01 Oct 74.to30 Sept 1975 

A. Requests Attended
 

DLescription of Request Whem did you Vho Requested Who Funded Size-of Effortfor Assistance Assist? Assistance Assistance Dollars Man Results of Assistar
... .. ,,Days* 

1. Technical Assistance- Ministry of Govt. of Peru 
 l.Development planning team
Program planning to improve Agriculture through Ae
r$99,440 
 22m.m. assembled'and first trip made
management resources 
for Govt. of Peru USAID 
 2.lssued first report and
effective performance in a GDrecommendations 

to USAID
soybean development program. 


3.Planning follow up

activities
 

2. Technical Assistance- Ministry of Govt. of AID 
 4.Sm.m 1.Assembled four man team
Guidance and recommendations Agriculture Ecuador 
 fluent in Spanish
toward improvement of 
 Govt. of through 
 2.Made preparations for Ist
soybean production Ecuador USAID 
 visit of breeder/agronomist
 

and extension agronomist in
early Nov. 75. 
3. Technical Assistance- Government of USAID AID 
 $ 6,442 21m;d. 1.Recruited one extension
Feasibility study for es-
 Zaire Mission to 
 agronomist as requested
tablishment of soybean 
 Zaire 
 2.Made preparations for his
industry 


visit in mid-Nov. 75.
 

4. Technical Assistance- Feasibil- Ministry of 
 Govt. of AID 
 $20,540 90 m.d l.Assembled two man team from
ity study dealing with inocu- Agriculture Thailand 
 associated university
lant productfon as a part of Govt. of 
 through 
 2.Assisted planning for Ina national seed development Thailand 
 USOM ventory phase of project
project 

3.Prepared for feasibility
 

phase to be conducted Dec.75.
 

5. Technical Assistance- Ministry of 
 Ministry of 
 Govt. of, $10,000 60 m.d 1.Visits by two separate
Preliminary study of 
 Agriculture Agriculture Ivory Coasl 
 teams
economic and material 
 Govt. of Govt. of UILC 
 2.Reports submitted to Govt.
resources required for 
 Ivory Coast Ivory Coast 
 of Ivory Coast
soybean development 
 (through AID/ 
 3.Up to 5 students expected
 

to enroll UIUC Jan. 76 In pre* md = man days mm = man months paration for graduate study.
 



Table III - A 

Requests For Assistance Received Durinq Reporting Period 01 Oct 74 t.30 Sept 75 

A. Requests Attended 

Dscription of Request 
for Assistance 

Whom did you 
Assist? 

...... _ 

6. Technical Assistance- Ministry of 
Preliminary study of soybean Agriculture, 
potential Govt. of 

Saudi Arabia 

7. Technical Assistance- Modifica- Grain 

tion of plan for soybean 

development program to 

include food uses component 


8. General Education Development-

Interinstitutional collabor-

ation in education, research 

and related activities 


9. General Education Development-

Inter-institutional collabora-

tion in education, research and Univ. of 

related activities Tehran 


Who Requested 

Assistance 


Ministry of 

Agriculture, 

Govt. of 


Saudi Arabia 


Ministry of 

Agriculture 

through USAID 


AID and 

UPR/Mayaguez 


Faculty of 

Agriculture, 

Univ. of 

Tehran 


Who Funded 
Assistance 

Govt. of 

Saudi Arabia 


AID 


AID, Rocke-

feller Founc 

UIUC and 

IUPR/Mayague2 


Planning 

costs met b 

Univ. of 

Tehran and 


U I UC 


Size-of Effort 
Dollars Man 

Days 

$ 3,000 14 


$ 6,000 1 m.m 


$ 80,000 

$ ",000 7 -. r. 

Results of Assista:; 

1. Visits to research
 
centers and potentials
 
assessed.
 

2. Recommendations to
 
Govt. of Saudi Arabia.
 

1.Ghanaian team visited
 
INTSOY.
 
2.Request for further
 
assistnce prepared and
 
submii ed by team. 

34rep io.s underway
 
o seni I'WTSOY team to 
hana , er, funds available.' 

1.Two project agreements 
imlemented. 
2.Ceneral suppor7 services
 
provided.
 
3.,r' roved crriation of 
soyteen research in areas of 
breeding, protection, and 
storage.
 
4.InTercs a n ge s4 scientific
 
workers and students.
 

i.eeral :anring zor three 
ra's" A. rod4ceion and 

, za~o c- irrioated 
eas-c.S>a'f exchange 

C Sd excnanae 
2.LCooerative search for-unS to ir1cle.renT procrams 

de~ay .
 

Development 

Board, Min.of 

Agriculture, 

Govt.of Ghanz 


Univ. of 

Puerto Rico 

Mayaguez 

Campus 


Faculty of 

Agriculture, 




Table III - A 

Requests For Assistance Received Durinq Reporting Period0 1O ct 74 to 30 Sept 75 

A. Requests Attended
 

Description of Request 
 Whom did you Who Requested Who Funded Size-of Effort 

tion in education, research an( An. Husb=lran An. Husb.-iran Rezaiveh and 


for Assistance Assist? Assistance Assistance Dollars Man Results of Assistant. 

10. General Education Development-
lnter-instiTutional collabora-

Rezaiyeh Coil 
of Agri. & 

Rezaiyeh CclI. 
of Aqri. & 

Planninc 
costs met by 

. 
51,030 

Days 

_7m.d.i.General plan for research 
in soybean development sub
'.i-7ed.related activities 
 UIUC 	 2.Rezaiybh staff member 
deputed to SnOrt course 
USDA-TC-12-6 "Technical
 

and Economic Production of
 
Soybeans" in summer 75. 

International Research Center- International IITA
11. 	 IITA and $ 3,000 10 1.General program of colla-

Collaboration on research, Institute for 
 AID 
 boration established.
service and related activities Tropical Agri-
 2. Follow-up visit to IITA
 

culture, 
 by INTSOY staff planned.

Nigeria 
 3. Search underway for
 

funds to support INTSOYI
 
outreach team at IITA.
 

12. International Research Center- Asian Vegeta- AVRDC AVRDC and $ 2,00 6 
 j.Project developed for
 
Collaboration on research, ble Research AID 
 joint research on soybean

service and related activities Development rust.
 

Center,Taiwan 
 2.Co-sponsorship of Third
 
Regional Soybean Conference
 
scheduled for 76.
 
3.Exchange of soybean
 
germplasm.
 

13. National Development Programs Crop Improve-
 1.UIUC plant pathologist
Advice and assistance on ment Research 
 CIRCto 
 spend 2 mos. at CIRC in
multidisciplinary soybean Center, Ofc. 
 early 76.

development program 	 Rural Dev., 
 2.UIUC team in soybean


Govt. of Korei 
 production and protection
 
to visit CIRC Feb. 76.
 

3.CIRC staff member to
 
spend year at UIUC as
 
post-doctoral fellow.
 



Table III - A
 

Requests For Assistance Received During Reporting Period 	 01 Oct 74to 30 Sept 75 

A. Requests Attended
 

Description of Request Whom did you Who Requested Who Funded Size..of Effort 
for Assistance Assist? Assistance Assistance Dollars 	 Man Results of Assistan.. 

Days 

14. 	 National Development Programs Fundacao IAPAR IAPAR, UIUC $ 16,100 3.75mm 1.Prelimi'nary study on
 
Advice and assistance on Institute and MUCIA comparison of soybean pro
multidisciplinary soybean Agronomico 
 duction systems of Brasil
 
development program do Parana, 
 and U.S. completed.
 

Brasil 	 2.Consultations on soybean
 
pathology conducted.
 
3.UIUC staff member to be
 
assigned to work on
 
general soybean entomologj
 
work Dec. 75-Feb. 76.
 

15. 	 International Organization-
A5.itna to ognitipogn Central Ministry of UNDP/FAO $680,000 142 mm 1.Program implemented 

Assistance to country program Agricultural Agriculture, and staff assigned.
 
in area of soybean develop- Research Govt. of 2.Recommendations for
 
ment Institute, Sri Lanka research on production and
 

Ministry of 	 ano utilization presented.

Agriculture, 3.Pecional training program
 
Govt. of 
 conducted in India.
 
Sri Lanka 4.Comparative advantage
 

study underway. 
5.Recruitment of long 

term 	staff in process. 
6. 0 arTiciation by CARl 

; Tnw USDA short 
scarses: 	 23-7 "Soybean 

rocessinc fzsr Food Uses" 
and 120-6 "Technical and
 
Economic Aspects of
 
Soybean Production."
 

I 
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APPENDIX A
 

Research Assistants Reports
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APPENDIX A
 

RESEARCH ASSISTANTS REPORTS
 

Curtis Nissly -- Supervisors --	 Dr. Carl N. Hittle, Dr. R. L. Bernard,
 
Dr. E. H. Paschal II
 

Research Area: 	Studies on the effect of daylength on the flowering and
 
maturity of various soybean genotypes.
 

Introduction
 

Because of the photoperiodic (daylength) response of soybeans, there is
 
a large variation in flowering and maturation dependent on geographical
 
location. This limits the adaptation of a given soybean variety to rather
 
narrow belts of latitude and therefore is a serious limitation on the Inter
change of germplasm from north to south.
 

Lack of sensitivily to photoperiod should be a valuable addition for
 
soybean breeders and may permit the development of commercial material with
 
a wide range of utilization as is now true of rice and wheat. II would
 
promote an easier exchange of lines among programs of Improvement in differ
ent countries.
 

Recently, photoinsensitivo types were identified in the early maturing
 
Groups 00 and 0 genolypes. The 	 search for insensitive genotypes in later 
maturing soybeans should be a priority in current research. Also informa
tion relating the expression of the day-neutrality characteristics to various 
environments and latitudes is needed. Studies concerning inheritarnce patterns 
will be necessary in order for breeders to effectively incorporate day
neutral i fy into agronomic superior varieties. The following described 
research is focused on these needs. 

Major objectives of this research
 

(1) To screen 	and evaluate selected soybean germplasm for photosensitivity.
 

(2) To determine whether photoinsensitivity is genetically transferable
 
to later maturing genotypes.
 

(3) 	To determine effect of location and date of planting on yield and
 
development patterns.
 

The measure of sensitivity is taken by growing homozygous soybean geno
types in two plots at the same location. One plot receives extended low in
tensity illuminantion (5-15 ft.-c) during the night (dark period) while the
 
other receives only the shorter natural daylength. The number of days which
 
flowering and/or maturity are delayed is the measure of photosensitivity. 

Current Research
 

I. Germplasm screened and evaluated for photoinsensitivity
 

A. Group III U.S.D.A. collection 
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All available genoty8 es (-.515) were screened for photosensitivity in
 
Urbana, Illinois (40 N latitude) during th8 period May through Novepmer
 
1973 and again in Isabela, Puerto Rico (18 N latitude) during the period
 
July 1974 through February 1975.
 

B. Clark (Group IV) x P.I. 194.640 (Group 000) population (original cross
 
by R. L. Bernard).
 

191 lines from the F6 generation of this cross were grown and screened In
 
Urbana In 1973. The same lines were screened In Puerto Rico during 1974-75
 
using F6 seed.
 

C. Portage (Group 00) x Coker Hampton 266A (Group VIII) population
 
(original cross by J. J. Stanton).
 

Object: To determine: (a) the variation In flowering and maturity for
 
such a wide cross and (b) if photoinsensitivity of early parent is genetl
cally transferable.
 

a) 	F2 generation grown in Urbana 1973 as spaced plants.
 

b) 	F3, F4, F5 generations grown in Puerto Rico during 1974-75.
 

c) 	F6 generation was screened and evaluated for photosensitivity in
 
Puerto Rico spring and summer of 1975.
 

Evaluating screened material
 

A. 	Location study
 

Object: To determine effect of location (latitude). Seven selected
 
genotypes were grown at the following locations, planted June I In 1974
 
and 	1975:
 

Florida - Gainesville
 
Illinois - Dekalb, Urbana, Belleville, Eldorado
 
Iowa - Ames
 
Minnesota - St. Paul
 
Mississippi - Stoneville
 
Missouri - Portageville
 
Puerto Rico - Isabela, Lajas
 
South Carolina - Hartsville
 

B. 	Planting date study
 

Object: To determine effect of planting date. Selected genotypes from
 
Group III, P.I. 194.640 x Clark cross, Clark and Harosoy Isollnes were
 
grown at three dates In Urbana, Illinois 1974 and 1975.
 

C. 	Yield stability under continuous cropping. P.R. 1974-1975.
 

Object: To determine the correlation of yield stability and development
 
with degree of sensitivity over seasons.
 

Ten soybean genotypes were grown under Irrigation (as needed) at Isabela,
 
Puerto Rico during period June 1974 through November 1975. Plantings
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were made every six weeks (approximately every 34 minutes change In
 
daylength) throughout one year at two plant densities.
 

1II. Additional research
 

A study of the Inheritance of two qualitative characters. These are
 
chlorophyll deficient characters and are found in genetic type strains;
 
T 134 found in 'lllini' x 'Peking' in 1937 and T 162 found In 'Mandarin' In
 
1940.
 

F2 populations were grown and evaluated. F progeny rows wore grown and
 
evaluated. T 162 and T 134 were crossed to a number of other chlorophyll
 
deficient types to establish confirmation of an Independeni locus.
 

Results from the F and F show that the chlorophyll deficiency of T 134
 
and T 162 are due to te effect of a single recessive gene. Evaluation of
 
the F, generation from crosses among the chlorophyll deficient lines; is in
 
progress. Plans are to report this research in the Soybean Genelics News
letter Vol. 3 (April 1976).
 

Results
 

A. Group III screen
 

Data from the Urbana 1974 and Puerto Rico 1975 screening experiment shows
 
that there is an extreme amount of variation in daylength sensitivity In
 
Group III germplasm. It appears that in general maturity is more affected
 
by photoperiod than is flowering. Continuous light used in Puerto Rico to
 
extend the natural daylangth caused greater delays in flowering and maturity
 
than the 20 hour daylength used in Urbana.
 

Several genotypes were found having a lower degree of sensitivity than
 
the majority. One genotype P.I. 317.334B (Japanese name Kitami Shiro) showed
 
outstanding neutrality in all experiments. It flowered and matured in
 
approximately the same number of days in both natural and extended daylength
 
treatments. In contrast to the other group III genotypes tested, it is clear
 
that this variety has unique day-neutral characteristics which may be useful
 
in the breeding of soybean lines witi wide latitudinal adaptation. Inheri
tance studies with Kitami Shiro are in progress.
 

B. Populations from crosses of diverse maturity groups
 

Both the Clark x P.I. 194.640 population and the Portage x Coker popula
tion show large variation in photosensitivity and maturity. Lines which are
 
as neutral as the early parent have been isolated but are usually the earlier
 
maturing lines. The correlation between neutrality and earliness seems quite
 
large.
 

C. Evaluation Trials
 

Preliminary results from these experiments show that the more neutral
 
genotypes are less affected by change in location and planting dale.
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Activities for interval January 1974 to December 1975
 

Spring Semester 1974 - University of Illinois. Course work and research
 

f time research assistant: INTSOY
 

June 1, 1974 through August 1, 1975 - stationed at University of Puerto Rico,
 
Isabela Substation, Agricultural
 
Experiment Station.
 

full-time research assistant.
 

Engaged In dissertation research and
 
seed increase work for INTSOY.
 

Fall Semester 1975 - University of Illinois. Course work and research
 

I time research assistant: INTSOY
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M. D. Tedla -- Supervisors -- Dr. Carl N. Hittle, Dr. Errol D. Rodda
 

Research Area: The Inference of 
Various Preharvest Environmental Factors and
 
Subsequent Storage Conditions on Seed Vigor and Viability of
 
Different Soybean S-ed Lots.
 

Introduction:
 

In many tropical countries soybean crop production Is expected to play
a vital role in solving the malnutrition problem and alleviating protein

deficiency. 
One of the main problems in the extension of soybean hectarage,

particularly in tropical countries, 
is obtaining adequate stands. Much of

the variation in field emergence is the direct or indirect influence of unfavorable weather during maturation and at harvest time. 
Soybean seed Is
Inherently short lived. 
 Various storage conditions also influence the viabil
ity and vigor of soybean seed.
 

This study Is aimed to investigate the influence of various preharvest

environmental 
factors and subsequent storage conditions on seed vigor and
 
viability of different soybean seed lots.
 

The major specific objectives of research were:
 

(1) To study the effect of high humidity prevailing during seed matura
tion on seed vigor and viability of several soybean varieties.

(2) To determine the influence of moisture content of seed, storage tempera
ture and packaging material on 
vigor and viability of different soybean
 
seed lots.
 
(3) To determine the influence of dates of planting, location of seed produc
tion and local environmental 
factors on field emergence and performance of
 
different soybean seed lots.
 

Three different experiments were conducted to investigate the various

factors as outlined in above objectives affecting seed vigor and viability.

These experiments will be described separately.
 

Experiment # I -
Effect of high humidity on seed vigor and viability.
 

The specific objectives of the experiment were:
 

(1) To determine the stage of seed development at which the seed of

different soybean varieties are most vigorous and viable.

(2) To measure the rate of deterioration, if any, of soybean seed of

different varieties from seed development stage to date of harvest under
 
different humidities and prevailing temperatures.

(3) To study the effect of high humidity on wetting and drying of soybean

seed during maturation and 
its effect on change in viability and vigor.
 

The following variables were included:
 

1974 Studies
 

(1) Three varieties (Clark 63, Williams and Wells)
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(2) 	a) High humid conditions - frequent spraying of water on soybeans

enclosed In plastic cages


b) Soybeans grown without plastic cage under natural conditions
 

1975 Studies
 

(1) Three varieties (Wayne, Williams and Woodworth)
 

(2) a) High humid conditions - frequent spraying of water (2" In 8 hours)

on soybeans enclosed In plastic cages


b) Soybeans enclosed in plastic cage under natural conditions
 
c) 
Soybeans grown without plastic cage under natural conditions
 
Replications: 
 four - Design - split plot - (randomized complete block)
 

The study was conducted at the University of Illinois Urbana Agronomy
South Farm. 
 For creating high humid conditions in the field, plastic cageswere erected ,nd a mist 
(fogging) treatment was employed. Plants were exposed to 	fogging for three days out of 
the week, from 10 A.M. until 6 P.M.,
and for one out 
of every 	six minutes. A hygro-thermograph was used to
record vriations in humidity inside and outside the plastic cage. 
 The
mist 
fogging was started on September 14 and continued until November 5.
The soybean seed was harvested every week and the following observations
 
were recorded:
 

(1) Moisture percent of fresh harvested seed
 

(2) Germination percent after drying the seed for 15 days
 

(3) Accelerated ageing test to determine the decline in vigor
 

(4) Bloassay - this was done in 1975 only
 

Total harvests were eight.
 

Results
 

The statistical analysis of the data is in progress. 
 From the 	overall
perusal of the data 
it can be said that seed vigor and viability declined
with delay in harvest. 
 The influence of high humid conditions does not seem
to be the same for all varieties. 
 There seems to be more association of
fungus Phomopsis/Sojae under high humid conditions at the time of final
 
harvest.
 

Experiment # 2 -
Effect of moisture content, packaging material and temperature on viability and vigor of soybean seed lots.
 

The specific objectives of the experiment were:
 

(1) To study the rate of deterioration in different soybean seed 
lots under
different temperature and moisture conditions similar to those frequently
followed for soybean seed storage in tropical countries.
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(2) To evaluate the change In vigor and viability as Influenced by dif
ferent storage containers.
 
(3) To determine the changes In moisture content of seed In containers
 
stored at different temperatures.

(4) To determine the gas composition in sealed containers (percent of 02
 
and CO2 ) and its effect on viability and vigor.
 

The experiment 
involved the following treatments In factorial combination
 
in completely randomized design.
 

1974 Studies
 

Seed lot,, (North and South Illinois) 
Storage temp. 
Initial moisture 
Packaging material 

(35? 25? and 3 c) 
(7%, 10%, and 13%)
(plastic bags - 8 mil, 5 mil. and 1 mil. thick) 

1975 Studies 

Storage temp. (350 250 and 30 c)
 
Initial moisture (7%, 10%, and 13%)

Packaginq material (plastic bags - 8 mil, 5 mll, 
and I mlI) and
 

sealed tin containers
 

This experiment was conducted at Urbana using the facilities of the
 
Agricultural Enqineering laboratory.
 

The initial germinalion and moisture percent of seed was determined.
 
Seed lots were conditioned Io 7, 10, and 13 percent moisture (moirture 

percent expressed as wet basis) usinq Aminco in which constant temperature of61 F. and relalive humidity of 85 percent was maintained for a definite period.
The seed lots were packaged in different containers (H mil, 5 ruil, and I mll 
thickness). The containers were heat sealed and subsequently sto(red ait con
stant temperatures of 35, 25 and 3°c. 

The following laboratory tests were done after 8, 16 and 24 weeks of
 
storage: (1) standard germination test; (2) accelerated ageing; (5) moisture;
 
and (4) bioassay
 

Results
 

(1) Progressive deterioration was greater for a southern Illinois
 
seed lot than for a seed lot produced in northern Illinois.
 

(2) Seed viability was maintained for longer periods of time at 30
 
than at 250 and 350 c. The effect of initial seed moisture and packaging

material was not important at this storage temperature.
 

(3) Seeds of higher moisture c8ntent (13%) deteriorated rapidly In
 
8 and 5 mul containers at 350 and 25 c.
 

(4) The optimum moisture content for sealed storage was found to be
 
ar und 7%. Seeds of 7 and 10% moisture maintained viability at 3 or
 
25 c but not at 350c.
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(5) There was a significant difference In the association and type of

mycoflora depending upon the 
location of seed produced.
 

(6) The effect of 
the thickness of container was 
insignificant If
 
soeds of low moisture content (7 
or 10%) were stored at 3c or 250 c.
 

(7) Mi IIple regression equation y = a I b xi + bx 2 +4 1 +b 3 Z2 + bx
4x 2
.brx x wa foind to be best suited for predicting viability under
con'tan< slorigeq temperature 
and moisture conditions (x=temperature,
x2 = me i ,Iure). 

Experiment #3
 

The objective of this experiment was to delermine the influence of
dates of planling, 
location of seed production and environmental factors
on field emryinrt-rce arid perforrnance of 15 soybean seed lots. 

Fifteen ',oybwar1 se1-.d loL, of 5 vriefies (Wayne, Williams, Wells,Beeson jnd Ai.,ioy 11) w-re procured in January 1974 from soybean seed growers(North, ',ei tind (J n rl Illinois). Ihe data on environmenta i conditions(temperature, riiiifill) whore the soyl)ear; were qr--wn in 1973 were collected.
The initi,il fiorrnin jtion per (ae wasli det(rmien ud before '_forin]I hrn in
cold room (wn Irot Iad telpoiure 
 of 'MoF. ,id re litive humidify of 40-45%).The woiqhl of 100 e,(od; ind the moisture conlet wtre I1so defermired. Theseed-. wcr h vi,.,u, Ily ratodlhe, for vor ions chrc oferisfics, e.., normal,wrinkled, growlh crjck,,, dimrlqed inid (ti .,.Lled.1000 seeds of ,elch lot weremade availables t lhe pa-hologit for hioasay. 

The gjermiraliion percentage of the 15 seed lots was again determinedafter which time I-hoy were used in a trial conducted at the UIUC Agronomy
South Farm in 10/4. The following variables were 
included in the experiment:
 

(I) Dale;s of plonfinq 3 
(2) Var iet ie, 5 
(3) Loction 3 

Design: Split plot (randomized complete block arrangement)
RepI ications: four 

This experiment was ailso conducted in 1975 at 
the South Farm, Urbana,
using the same 5 varieties of seeds which were grown at three different
experiment stalions (Dekalb, Dixon Sprinqs and Urbana) in 1974.
 

Resuuts
 

From the preliminary perusal of data i t seems that , cat Ion of seed
production nd enviroinent,)l I,., or, have (rcal influence on ,oyben seedquality. In 1975, a hilher per )ntaqe of seeds grown in southern I II inoishad the funqus Phornof;i,; Sjie it for seeds grown in northern I II inols.The dates of plI in( jI!;o i idire:l y inf Iuience Ihe quality of seed. Theweather during the time of seed rnauration plays an important role in determnilng the quality of seed. 
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David J. Sammons -- Supervisors -- Dr. Theodore Hymowltz,
 

Dr. Doyle B. Peters
 

Research Area: 	 Inheritance of Water Stress Tolerance in Selected Soybean
 
Cultivars
 

Introduction
 

Since entering the University of Illinois in January 1975 as a
graduate student supported by INTSOY, I have concentrated most of my time

intwo areas: course work and dissertation planning and research. Both

will be discussed chronologically with an emphasis on dissertation work.
 

Spring Semester 	1975 (January - May)
 

Much of the spring semester was devoted to course work aimed at

broadening my background in international agriculture and basic agronomic

sciences. I arrived here with an A.M. in botany and several 
years of
practical experience on a small 
farm inOhio, and as a Peace Corps volunteer

in the Philippines. During the spring semester, 
I did course work Inplant

pathology, international crops, physiology, international agricullure, sol Is

and field crop science. Course work continues this Fall incrop production,

plant breeding, and statistics.
 

About half way through the semester (spring), my advisor,

Dr. Theodore Hymowitz, returned from a sabbatical leave, and tloqether we

began work on selection of a dissertation topic. This proved to be a diffi
cult and frustrating task, although rewarding in the end. 
 We 	spent much

time tossing ideas back and forth, and then 
I began an odyssey through the

Department of Agronomy consulting with people in physiology, breeding,

production, international agriculture and genetics.
 

From the outset, itwas clear to me that I wanted to tackle problems

that:
 

a) dealt with food legumes (soybeans);
 
b) involved much field work;

c) focused on breeding and production problems;

d) had practical significance in the context of world agriculture;

e) would be acceptable to INTSOY and the Department of Agronomy by


contributing to 	211d grant program objectives.
 

As a result of this search, I selected a topic which I have tentatively

titled "The Inheritance of Water Stress Tolerance inSelected Soybean Culti
vars." 
 I chose this topic because it fulfills my specific desires as noted
above. Water, inthe view of many agriculturalists, isthe single most
 
limiting resource in terms of improving world agricultural output. Obvious
 
solutions to the waler resource problem include:
 

a) changed producticn practices to improve water use efficiency;

b) 	development of an inexpensive mechanized water delivery system of
 

some sort;
 



-54

c) choice of crops that tolerate conditions In which water avail
ability may be suboptimal; 

d) looking for genotc variability in crop species for water stress 
tolerance, and use of tolerant varieties and derivatives to expand
 
species' range. 

Points a and b involve changing or fitting the environment to the needs of 
•the plant, and may be prohlbilively expensive and/or ecologically dangerous

(especially in the case of b). 
 Points c and d involve fitting the plant to
the environment, a rriore workable choice it seems to me. With these thoughts

In mind, I began my research.
 

Summer- 1975 

I sporil ne.rly the entire summer working out a technique for screening
soybean variet ies for tolerance to water stress, and building the needed
apparalus. At the suggeslion of my faculty committee, I decided to begin my
study wlih arlificially s tressed soybean seedlings grown in pots of soil pre
moi stened to ;et soi Iwater potelials. I worked out a so iI des;orplion 
curve
for a thanaarn 2i It Loam which was avaji labto for my use. Ba.;ind on this curve, 
quantli , ot 'ooi I jre wet td by mistinq waler into j slowly turning cementnI xr. 2eecdI itr ; tIaried in wel ;and in the greonhouse are then transplanted
into sealed p, t-, of lhi,; s*i I ind at lowed to grow to about the second tri
fol iate siage. The po tted ;eed I igns , ve kept in Ioarle growth charriber 
under ronrolled light, temperature, phol-operiod and humidity. Three soil
moisture tonsions are used (2/3 ATM, " ATM, 9 ATM), and equal numbers of
seodlings of eoch rriely ,jre grown a-t ejch soil moisture level. 

A diverse ,ssorlmeni of vrieties is beinq screened curreniI ly. At the 
proper stage (three weeks af(tor planting, one week af-ter pottirg) , the
seedl ings iire lotesed. A data-ga therin irnsfrumont is attached. Leaf and
root water pI(dn ials jre measured usinc a pressure bomb. Leaf surface areas 
are determined by use of an area meter. The photosynthesis data are measured
using an inif r,jrei gas' analyzer t-hat samples (Ias drawn from a smal I sealed
chamber info-which six potted seedlings can f i 1 at any .iiven time. A digital
voltmeler rood-, the infrared (tas analyzer, and a smalI , programmable 
cat cut a for iptt e,-, lhe rate of phlh I osynthes is di rect Iy. 

By the end of the semester I will have comple-ed screening 20 varieties
of soybeans for the effects of varying levels of soi I moisture on the particu
lar paramelers outl ined on the data-gat-hering instruments. (See aflached
list for soybeant vrieties.) No thorough data anialysis has been conducled 
at this point. However i t appears certain that there are dif ferences among
soybean cut ivars Iested in terms of of tect of water stress on plant water
potentials, growth, and rales of photosynthesis. CO2 compensation pointappears to be unaffected by moisture stress in the range of this study.
 

Planned Activities (1976)
 

I plan Io test about 8 - 10 more varieties In early 1976 by the pro.
cedure outlined above (see attached list). 
 I also plan a complete statistical
 
analysis of dala from which I will select material for further study In the
 
field.
 

Additionally, I will perform a gross check on my chamber data by
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growing seedlings of tested varieties In a large wooden tank tilled with wel 
sandy soil. The plants will be observed as they pull down the !,oi 1 11;1ture,
and the ef fect of I ncreas I ng s tress wII I be measured in term,; of plant wa lo 
status, growth, and soi I mol s wre pr-oduc ImI tho sI (Ins of ,t ro,, i n t ho p lant. 

Duri nq the summer of 1976, I w I Il field let f my sele(- led vj iet l ' I

the dry, sandy -.oil of the Universi ly of I I 1inoi,' leId ,;slIti ol in1Mu,n
 
County. By observing the of feecIs of 
 l r,,,my l , I

hope to conf ir-m my chamber datj. I also intend to beLjlin my (trrtt i,. , Itudy of
 
the Inheritance of water Itress olerance by mnkiri hnd i.r, 


f ield wate re r ru ,tt'in'I., 

,m1' oIletd
material to produce F seed. The F 's wII I ie (jrown In I ti., jlrt orl)J,,o n)x I 
winter to produce F seed. The segrega ti rig F,2 malitori, l w II lhr ht, Iridldduring the summer o? 1977 in the field. 

Attachment -- Test Varieties of Soybeans
 

Material tested 
in 1975 	 Malerial to be lelod in 
Spring 1976 

A-100 Dunfield
 
Adelphla Earlyana 
 Kent
 
Amsoy Grant 
 Miller 6/

Black Eyebrow Lindarin S. J. #I1
 
Blackhawk Magna 
 r., from lhil1and 
Cayuga Manchu 
 Cal land
 
Chief Manitoba Brown Aoda
 
Chippewa 64 Mukden 
 Beeson 
Clark 63 Pagoda Corsoy 
Disoy Seneca HlahIo 

Hawkeye 
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AFRICA 

GRAD UGRAD TOTAL 

Algeria 
Camneroon 
Congo Kinshasa 
Dahomey 
Ethiopia
Gambia 
Ghana 
Ivory Coast 
Kenya 
Liberia 
Libya 
Malawi 
Nigeiia 
Rhodesia 
Somalia 
Sierra Leone 
South Africa 
Southwest Africa 
Sudan 
Tanzania 
Tunisia 
Uganda 

0 
2 
1 
1 
8 
2 
4 
1 
4 
1 
8 
0 

19 
3 
1 
6 
2 
1 
3 
5 
1 
1 

0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
1 
0 
0 
1 
0 
0 

4 
0 
0 
0 
0 
0 
1 
0 
1 
1 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4 
2 
2 
1 
9 
2 
5 
1. 

2w 
. 
0 

24. 
3 
1 
7 
3 
1 
3. 
6 

1 

SUB TOTAL 74 6 10 1 91 

------------------------------------------------------------

ASIA (Far East) 
GRAD UGRAD TOTAL 
- F M F 

Bangladesh 
Ceylon 
China 
Hong Kong 
India 
Indonesia 
Japan 
Korea (Republic of) 
Malaysia 
Pakistan 
Philippines 
Singapore 
Thailand 
Vietnam (Republic of) 

2 
4 

98 
47 
84 
is 
56 
36 
9 

I0 
8 
0 

22 
3 

0 
0 

42 
5 

23 
0 

18 
8 
1 
1 
2 
0 

21 
1 

0 
0 
4 

42 
1 
2 
3 
1 
0 
4 
0 
0 
1 
2 

0 
0 
9 

10 
0 
0 
1 
0 
0 
0 
0 
0 
3 
0 

21 
4 

153• 
104. 
108. 
20. 
78. 
45, 
104 
15b 
10, 

0 
47' 
6# 

SUB TOTAL 397 122 60 23 602 
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ASIA (Near & Middle East) 
GRAD UGRAD TOTAL 

M F M F 

Afghanistan 1 0 0 0 1' 
Iran 3 11 33 7 84' 
Iraq 
Israel 

2 
18 

0 
10 

0 
1 

0 
1 

2 
30,. 

Jordan 7 1 2 Q 10 
Kuwait 1 0 2 0 3 
Lebanon 8 3 4 1 16 
Saudi Arabia 5 0 0 0 5, 
Syria 1 0 0 0 V 
Turkey 16 2 0 0 18 
United Arab Republic 2 0 0 0 2. 

SUB TOTAL 94 27 42 9 172 

EUROPE 
GRAD UGRAD TOTAL 

M F M F 

Austria 2 4 0 0 6 
Belgium 1 0 0 1 2 
Czechoslovakia 0 0 0 0 0 
Denmark 0 :.1 0 0 1 
Finland 1 0 1 0 2 
France 8 1 5 1 15 
Germany (Federal Republic) 4 4 2 0 10 
Greece 8 0 3 1 12 
Hungary 0 0 0 0 0 
Iceland 3 0 0 0 3 
Ireland--- 6 0 0 0 6 
Italy 3 1 0 0 4 
Netherlands 3 0 0 0 3 
Norway 2 1 0 0 3 
Portugal 
Romania 

1 
2 

0 
0. 

0 
0 

0 
0 

1 
2 

Spain 4 3 0 0 7 
Sweden 2 1 0 0 3 
Switzerland 1 0 0 0 1 
United Kingdom 33 6 11 6 56 
Yugoslavia 6 1 0 0 7 

SUB TOTAL 90 23 22 9 144 



------------------------------------------------------------------

--------------------------------------------------------------------

FALL 1974
 

-59-
NORTH AMERICA CENTRAL 
AMERICA, WEST INDIES 

GRAD ~ UGRAD TOTAL 

Canada 
 34 24 0 1 
 59
Costa Rica 1 3 
 0 0 4
Cuba 
 0 1 0 0 1El Salvador 
 2 0 1 0 3
Guatemala 
 1 0 0 1 
 2
Haiti 
 0 0 0 0 0
Honduras 
 1 0 0
0 1
Jamaica, W.I. 
 4 2 0 0 
 6

Mexico 
 16 
 2 0 0 18

Trinidad & Tobago O 1 
 0 0 1
 

SUB TOTAL 59 33 1 2 
 95
 

OCEANIA
 
GRAD UGRAD
M----F M T TOTAL 

Australia 
 13 2 0 1 
 16
New Zealand 4 1
2 0 7
 

SUB TOTAIl 17 4 1
1 23
 

SOUTH AMERICA
 
GRAD UGRAD TOTAL 

M F M-F -

Argentina 
Bolivia 
Brazil 
Chile 
Colombia 
Ecuador 
Guyana 
Nicaragua 
Panama 
Paraguay 
Peru 
Uraguay 
Venezuela 

3 
1 
9 
7 

17 
3 
3 
2 
1 
1 
3 
1 
8 

0 
0 
4 
2 
1 
1 
0 
0 
0 
0 
1 
0 
2 

0 
0 
1 
0 
1 
0 
2 
0 
1 
0 
0 
0 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3 
1 

14 
9 

19 
4 
5 
2 
2 
1 
4 
1 
11 

SUB TOTAL 59 11 6 0 76 
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TOTAL STUDENTS 

GRAD UGRAD TOTAL 
M---

FOREIGN 789 226 142- 45 1202 

IMMIGRANTS 67 .'47 123 70 307 

856 273 265 115 1509 
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/- RICA 

GRAD UGRAD TOTAL 
M F M-

Algeria 0 0 4 0 4
 
C-meroon 2 0 0 0 2
 
C ngo Kinshasa 2 0 0 0 2
 
Dahomey 1 0 0 0 1
 
Ethiopia- 8 1 0 0 9
 
G mbia 2 0 0 0 2
 
G..ana 6 0 0 0 6-

Ivory Coast 1 0 0 0 1
 
X nya 5 0 0 0 5
 
L beria 0 0 1 0 1
 
Libya 7 0 0 0 7 
M-lagasy 1 0 0 0 1
 
M lawi 0 0 0 0 0 
Nigeria 20 0 4 2 26
 
Rhodesia 4 0 0 0 4
 
S negal 1 0 0 0 1 
S.malia 1 0 0 0 1
 
Sierra Leone 6 1 0 0 7 
S uth Africa 1 1 1 1 4 
S athwest Africa 1 0 0 0 1 
Sudan 3 0 0 0 3 
T nzania 6 1 0 0 7 
T nisia 2 0 0 0 2 
Uganda 2 0 0 0 2 

SUB TOTAL 82 4 10 3 99
 

A [A (FAR EAST) GRAD IJGRAD TOTAL 
- 'P
 

B igladesh 2 0 0 0 1
 
B r ma 1 0 0 0 2
 
Ceylon 4 0 0 0 4
 
China 93 42 8 7 150
 
H,ig Kong 59 10 46 17 132
 
hiedia 85 20 1 0 106
 
Indonesia 16 0 2 0 18
 
J )an 54 13 1 1 69
 
K4 -ea (Rep. of) 38 9 0 0 9
 
Malaysia 8 1 0 0 15
 
Pkistan 12 0 3 0 15
 
P Llippines 11 3 0 1
 
Singapore 0 0 n 0 47
 
Tbqiland 20 23 1 3 4
 
V: !tnam (Rep. of) 3 1 1 0
 

SUB TOTAL 406 122 63 29 620
 



ASIA (NEAR & MIDDLE EAST) 


Afghanistan 

Iran 

Iraq 

Israel 

Jordan 

Kuwait 

Lebanon 

Saudi Arabia 

Syria 

Turkey 

United Arab Republic 


SUB TOTAL 


EUROPE 


Austria 

Belgium 

Czechoslovakia 

Denmark 

Finland 

France 

Germany (Fed. Rep) 

Greece 

Hungary 

Iceland 

Ireland 

Italy 

Netherlands 

Norway 

Portugal 

Romania 

Spain 

Sweden 

Switzerland 

United Kingdom 

Yugoslavia 


SUB TOTAL 
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GRAD
Mf-"F 


1 

40 

2 


19 

7 

1 

9 

6 

1 


16 

2 


104 


0 

9 

0 


11 

1 

0 

3 

0 

0 

1 

1 


26 


GRAD 

M 

2 

2 

0 

0 

1 

7 

6 

9 

0 

3 

6 

4 

4 

3 

0 

2 

3 

1 

0 


19 

8 


80 


F 

4 

0 

0 

1 

0 

2 

.3 

1 

0 

0 

0 

1 

0 

1 

0 

0 

3 

1 

2 

3 

.1 


23 


UGRAD TOTAL
 
-

C? 0 1
 
32 6 87
 
0 1 3
 
1 0 31
 
2 0 10
 
2 0 3
 
4 1 17
 
0 0 6
 
0 0 1
 
0 0 17
 
0 0 3
 

41 8 179
 

UGRAD TOTAL
 
M F 

0 0 6
 
0 1 3
 
0 0 0
 
0 0 1
 
0 0 1
 
6 3 18
 
2 0 11
 
3 1 14
 
0 0 0
 
0 1 4
 
0 0 6
 
0 0 5
 
1 0 S
 
0 1 S
 
0 0 0
 
0 0 2
 
0 0 6
 
0 0 2
 
0 0 2
 
1 3 26
 
0 0 9
 

13 10 126
 



NORTH AMERICAO CENTRAL 
AMERICAp WEST INDIES GRAD 

M IF 
UGRAD 

M F-
TOTAL 

Canada 37 25 0 1 63 
.osta Rice 1 .3 0 0 4 
.uba 0 1 0 1 2 
61 Salvador 1 0 1 0 2 
Guatemala 1 0 0 1 2 
iait 1 0 0 0 1 
,onduras 1 0 0 0 1 
Jamaica, W.I. 6 2 0 0 8 
4exico 14 2 0 0 16 
rinindad & Tobago 1 1 0 .0 2 

St. Kitts .1 0 0 0 1 

SUB TOTAL 64 34 1 3 102 

JCEANIA GRAD UGRAD TOTAL 
M-F M F 

tustralia 11 2 0 0 13 
New Zealand 6 2 0 0 8 

SUB TOTAL 17 4 0 0 21 

;OUTH AMERICA GRAD 
M 

UGAD 
M F 

TOTAL 

.rgentina 2 1 0 0 3 
Bolivia 0 0 0 0 0 
Brazil 13 2 0 0 15 
'hile 7 2 0 1 10 
.olombia 21 0 2 1 24 
Ecuador 5 1 0 0 6. 
;uyana 4 0 2 1 7 
icaragua 

Panama 
2 
1 

0 
0 

0 
1 

0 
0 

2 
2 

"araguay 1 0 0 0 1 
eru 4 1 0 0 5 
uruguay 1 0 0 0 1 
Venezuela 6 4 2 0 12 

SUB TOTAL 67 11 7 3 88 
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rOTAL STUDENTS ENROLLED
 
'GRAD UGRAD TOTAL
 

M F M
 

224 135 56 1235
FOREIGN 820 


IMMIGRANTS 71 54 113 67 305
 

891 278 248 123 1540
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APPENDIX C
 

Work Plans for Next Year
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--

DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS 

OUTPUT No. .L.. ducation and training canability 

Program subcategory No. 1 Activity GraduateAn,1n- sugprting staff t 

develop soybean expertise and knowledge response capabilitu. 

Staff to be involved Faculty members in areas where tropical-subtroyicalsoybean 

expertise development is most needed; department graduate committees and staff
 

involved in course and curriculum modification.
 

Scheduled events/targets. Two graduate students added beginning Januar q 1976; two
 

additi'onal by August 1976; staff identification for expertise development. 

Expected results Increased staff with tropical-subtropical soubean expertise;
 

publicationson soylban production and use under trop~ical conditonw;; M.S. and 

Ph.D. students completing adding to tropical soybean personnel pool. Sulected 

students at international research centers in supLport of soybean notwork programs. 

Costs and man months: Year 1 Year 

Personnel 
 $9,170 $19,270
 

Equipment, materials, supplies 1,000 2,000
 

Travel
 

.0,4cp*.&t W.,1 250 500 

Subcategory total $10,420 $21,770 

Man month., 
Work summary--years 3 through 5 Coninuilng graduate studng in ruji:r1-of. 
nprtag am nt-.dL-fr ,,'A #- l'r - rorpL,.a so.,,,J"-' pool'.~u:- .r 

2 
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--
DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS
 

OUTPUT No. I Education and training capabiitq 

Program subcategory No. 2 Activity On-campus short courses for trainees from 

tropical and subtropical countries
 

Staff to be involved Traininq officer (.25); UIUC-INTSOY staff; other UIUC staff 

Scheduled events/targets Soybean food processing training course--March.-April 1976; 

produdtion training course--May-August 1976; (these courses to bo repoated annually). 

Evaluation of two-year course experienc(.. Determining needs for and planniig for 

more specialized courses. 

Expected results Fifteen trainees in procus.iiny an] 18 in production short course completed 

annually; courses evaluated and revised for 1977 offering; specialized course neds 

determined and two planned for 1977. 

Costs and man months: Year 1 Year 2 

Personnel - $jl 

Equipment, materials, supplies 1 5.; 

Travel ; Sn. 

Subcategory total $.o _ $7: 96-5 

Man months 3 .3 
Work sumary--years 3 through 5 Continuation of g"neral short courses if evaluation 
and LIX' country demands warrant; offering of more sJLcializod short courses as needs 

develop.
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--
IDxVEWPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS 

OUTPUT No...L " Education and training capabilitq 

Program sunbcategory No. 3_ Activity On-site shiort courses for trainees from 

tropical and subtropical countries. 

Staff to be involved Training officer (.25); UIUC staff with expertise and 

gILperience in short course subject-matter areas. 

.Scheduled events/targets Determine needs for region.l or national soybean short 

courses in coopLvration with USDA and ATD regional bureaus and USAIDs during 1976; 

offer minimum of two cournen in 1977. 

Expected results SA9r. course priority needs established; courses planned in 1976 for 

1977 offerinqs; 1977 course offerings; increaed numbers of tropical country 

personnel trlined in ,;oybean production, marketing, processing and use. 

Costs and man months: Year 1 Year 

Personnel 
 $_54200 $ 5,465 

Equipment, materials, supplies
 

Travel -- 1,000 

Subcategcory total $ 5,200 $ 5,465
 

Man months 
 3 3
 

Work summary--years 3 through 5 F,.Eanded offerings of reqionaland national courses 
aa demand grown with increasinqisboa n product:ion and use. 

2 
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--
DEVOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS 

OUTPUT No. _. Education and training capahilitV 
_ _ _ 

Program subcategory No. 4 Activity Seminars, ) ' hop:, conferences 

Staff to be involved Traininq-officer (sue 12 and 13); UW11C and UUIR-M" st,aff 

participatinqf in roional worku;op.; 

Scheduled events/targets l,'vaIuaLt . 'xperience of three n.lional woik.;hop,:; s)on:orod Izom 

Februdry 191,4 to lebruary 1976 under AID Rh;erc1h (7onLrac tW/La-c-73-19; dt lur1in. 

needs for and p1lan for intr.i t d Io,iraim of l r.;, ':, '1, 0id conf(.I'reI(,'# 

from 1977 to '0. 

Expected rce.;ults l.,valuation of kiia, lrm of .',, in,I ,S worlj;f;h )p,; comploted; L 

works;hop!;., and ' ,frnc.':; p1,amed; !;peci fic ativiti ,'; 1or 107 ,,rd 1 977 cynductcd 

and evaluattrd; iipiovrdLropical countryt pir::oninel tra I I ri; added !Iu~)JlJ 11oIe 

nongrant ! ourc,...;. 

Costs and man months: Year I Year 2
 

Personnel (Included in 12 and 13) $ $ 

Equipment, materials, supplies 
 1,000 1,000
 

Travel
 

Publications 
 500 500
 

Subcategory total 
 $1,500 $1,500
 

Man months --
Work sumnary--years 3 through 5 _.pqjJiq -of iritoQrated lPIo, r .. 

:work::hop,aLnd uonf Iri,,c ,.u. ili"iit. tj , incr iij.,;t-Ittiionalr )(.; , 

c1a~lai tjjj. iner'r in!L__lfnvolvm,.-ii t I' in tornat: on,i.ortLhanu t wor: rfrjnnizaI i oln 

and jdjviduals.
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--

DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS 

OUTPUT NO. - Education and training capability 

Program subcategory No. 5 Activity Special training for individuals from 

tropical and s;ubt ropical areas.
 

Staff to be involved Training offered and specific UIUC staff members to meet 

needs of individua1:;.
 

Scheduled events/targets Individual tropical-subtropical country representatives 

to recelve special traininq by individual or small groups of UIUC staff members. 

Expected results Selected key individuals with specialized training in
 

priority areas. 

Costs and man months: Budget included in other Year 1 Year 2 

Personnel I subcategories. $ 

Equipment, materials, supplies
 

Travel
 

Subcategory total $ $ 

Man month. 

Work summary--years 3 through 5 It ins anticipated tot there will he decreasinq 
need for npocial traininy with expanded trainingj natlonally and on a rc.xjional 

basis.
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--

DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS
 

OUTPUT NO. rL Extended knowled oise and rest\irch calil.itt'
 

Program subcategory No. 1 Activity_ D,,wtjJojvront sotl. aii ,1bn,'tic technoloy
 

for the tropical and subtropical e:nviroments oC the LDCs.
 

Staff to be involved SoyIbean bveLder located in Puerto Rico (1.0); brt-tder

technician (1.0); U.C and UPR-MC staff in 
 production and protection areas. 

Scheduled events/targets Cont.inuous; breediq/porji.lm to yorenatoe hylbid pJoulat ions 

adapted to tropical and subtropical tonditesa;; i ncrasing cooporaLtion wi th .;oybeai
 

breeders at .;cl ,t,(d international con tiers and nitionil r searchocenters leadinq to
 

high yieldinq and more nut:ritious vaivietieu.; for the tropics.
 

Expected results iinlprov'd soybean gort'mp]asm for tropical-suhtrolui :a) envi ronnioents;
 

interchange of (lermplasmaimong soybean lrwi'eder!;; progri 'r in developing notwork of
 

tropical soybean breuders.
 

Costs and man months: 
 Year I Year 2
 

Personnel 
 $33.,20 $35,720
 

Equipment, materials, supplies 
 8,000 8,000
 

Travel 
 3,000 3,000
 

Sutbcategory total $44,520 $46,720
 

Man months 
 24 24 
Work summary--years 3 through 5 ThIs Idhtnt prioritHi work will cont.:inuo with Increasing 
Slinkaqe;s With hr ,edjnypi-orams at r,,qional andnational locat ioil!;; continuitngemphasis
 

on broedinq for resistanco to iollaid nut: it ional quality depr
cc:; ii'n1 factors. 

http:porji.lm
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--
DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS
 

OUTPUT No. ,.a Rxtrt-nded knowedge hase and research capability 

Program subcategory No. . Activit State of the arts study of technical and 

vvonomic aslpecL; of soubeans in cropping systems of small farmers of the tropics 

and_ uhtrUica,_ 

Staff to be involved Mltidisciplinary team (12 man months year 1; 6 man months 

4iQ.UU12)z mal U1UC -f with experience in tropical areas. 

Scheduled events/targets year 1--plan and initiate study of role of soybeans in
 

.tes of slected high potential areas of tropics assessing opportunities 

-and constraints to adoption of the crop; ii teraturo review; visits to countries for 

_dlgQo~LLttinn iid )n-sit:e ,;tudios. Year 2--complete country vi sits, analyze data, 
complete roport on state of the art:;. 

Expected results Complet,,d ;tate o arts study including recommendations of 

opport unIt:ie.q arnd problelm.; research and education needs to encourage adoption of 

bollans under euondi tions where they hivo comparative advantage. 

Costs and man months: Year 1 Year 2 

Persoinel $ 25,430 $ 13,350 

Equipent, materials, supplies 1:nnL sn 

T r a vel _ 8 , n n 4 ,D a a 

_h_ _r___'Uor -- 1,000 

Subcatogory total $ 34,430 $ 18,850 

Man month. 12 6 
Work sutniary--years 3 through 5 This program subeategory activitl is expected to 

be comple,:dY in yea.dr 2. 



WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--
DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS
 

OUTPUT No. II Extended knowledge base and research cap.Ibilit ' 

Program subcategory No. 3 Activity State of the art.,; study; of low leve.1 

mechanization needs for soybeans to be produced and harve-t.d under stivll farm 

conditions of the LDCs. 

Staff to be involved Agricultural enyineer and aqfricultural economiist: ('1 imin ,ionths, 

Year ], 6 man unths, Year 2.) 

Scheduled events/targets Year 1--P'lan anl initiate study of low co.;t. m.chaniza

t-iinr fr -snll farrms with low cost and abundant lalhr supplies; lit:erature reviw; 

wisits to int'rnationaland national centers to identify technolo'lies adapted to 
special requirements of soybeans. Year 2--Complete country visit ;, analyze, date, 
prepnro report. 

Expected results Completed stud; in Year 2 containiny assessment of state of 

the arts. needs for mechanical technoloqy development and adaptation, research, 

education, and traininq needs. 

Ccsts and man months: Year 1 Year 

Personnel $ 19,080 $ 13,350
 

Equipment, materials, supplies 1,000 500
 

Travel 6,000 3,000
 

Publications/Reports ]J,000
 

Subcategory total $ 26,080 $ 17,850
 

Nan months 
 . - Aj. 
Work summary--years 3 through 5 It is anticipated that this activity will be 

completed in Year 2. 

2 
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--

DEVELOPING RESPONSE CAPABILITY IN 
SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS
 

OUTPUT No. xIi Advisory capacity
 

I&ogram subcategory No. 
 1 Activity Develop and maintain an up-to-date talent 

.&rik of instituLional and individual capacity and expertise in soybean research, 

oducation, and dov?](Opm(,nt. Ability to mobilize resources to be improved. 

Staff to be involved Cltrk-typist (.5); computer programmer (3 months in Year 1
 

and 1 month in Year 2). 

Scheduled events/targets Year 1--Develop system for continuing reqistry of soybean 

workers on intrnitional scale includinq study of relevant talent binking experiences 

and dvyvtlopmnt of computer program; eogin collection of information on soybean 

worktrs3. Year 2---conp o .;ip;t and t:est. [or completeness and offectiveness. 

Expected results Soy;bean talentLnkinq y-ctem completed in Year 2 and operating 

on basis desirhilL for continuation; informationbeing supplied throughout soybean
 

network.
 

Costs and man months: 
 Year 1 Year 2 

Personnel $_6,940 $ 4860 

Equipment, materials, supplies 
 1,000 1,000
 

Travel
 

upilto- tie500 
 500
 

Subcategory total 
 $ 8,440 $6,360
 

Man months 9 7
 
Work summary--years 3 through 5 
Talent baik activity will continueand be maintained 
.wIlth ipcroWf;iflJ~lote.in:; of covoraqo of .oyboanprofensionaI pr;onnel on 

. inf' rnational scle. 

http:ipcroWf;iflJ~lote.in
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--
DEVELOPING RESPON$E CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPZCS
 

OUTPUT No. LU Advisor capacitj 

Program subcategory No. 2 Activity Language training of so'ldwen notwork 

ersonnel
 

Staff to be involved Staff from UJUC lanquuq depritmeIt s as no,'d,,d Plkiss; 

UIUC soubean administrativeand core staffand ,advancd(Iraduat.,L;tudnts. 

Scheduled events/targets Group Spani:;h instruction, for cI.0, s;tj I, Yte,,rs 1 and 21 

individual French instruction,Yez"1 , Grolp French instruction lvi core staff, 

Year 2 ; individual inmtruction other lanrqua/es; a.; zC...ede.. 

Expected results a,Tmpiov.d foreiqniianquA(I compot.cticy adding to individual anid 

institutionalresponvs capability to assist LDCs in selbanesearch,educatLion, 

and developmental proqrams. 

Costs and man months: 
Year 1 Year 

Personnel 
 .$46.20 $_4,620 

Equipment, materials, supplies 
 500 500
 

Travel 

Subcatogory total $ 120 $5120 
Man months 

Work summary--years 3 thirough 5 r-tinfu-nLLagin~J_ .v1 t is 
ani.Jva)}2d h.Lat needs for group traininqw il del wi th incr,; in enmphasi: on 

J)uildinq lanquqe capabilitl on individual )Mrjsi fro noq(rantfund,;. 

2 
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--
DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS 

OUTPUT NO. LLL Amhdi wJrW canaciat 

Program subcategory No. _i Activity salarg support for UIUC faculty on release time 

development oft inarp;,:(' u:taff ;,uvai .lailittifor responding to needs of LDCs in 

. ni hean produt iron. marketizjq, processing, and use. 

Staff to be involved Grant program codirectors (.5); secretary (.25) 6 months faculty 

will support faculty
-rJaLDaa..st nnuallU. Some of graduate students in Output 1.1. 

-wmlits ivoy ud ... 

Scheduled events/targets Identification of UIUC staff members with potential for supporf 

of LDC soybeain development programs; assignment on release time basis. Overall grant 

be done undr this program sulbatcgory.direction will 

Expected result., Sojbcar, d(evelopment response capability in more disciplines with 

LDCs of tropics and subtropics in balanced multiorientation to wjrd needs of 

tropical soybean projectsdi:ciplinairy aprAch; rojx)rts and publications from 

completed on_.r, lua,:, time. 

Costs and man months: Year 1 Year 2 

PersoruLl $ 31,090 $ 33,205 

Equipment, materials, supplies 

Travel
 

1thbjvjphanin 


Subeatcgory total $ 31,090 $ 33,205 

Man months 15 15 

Work sumary--years 3 through 5 TThIJn rograr activttjll coninue in ear:; 3 through 

on mechanisms for increasing availability of personnel in early _ 
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--

DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LLCs OF TROPICS AND SUBTROPICS
 

OUTPUT NO. .J Tnformjtjori car Tiltt 

Program subcategory No. - Activity_Tropical ;1 qertrmjnlrsu data hink (TAXIR) 

drygmInpinont and maul L j._ and inf or:nat ion dclivry syst.m; tropical and
 

subt-ropica1 souhoaen ,3ermt' ,
a,;r coil ',:ti on._______________ 

Staff to be involved 'j''hniL'in (1.0) supportinql1IUC ';t"11f ,,111 charq ofr 

dta IL i ci!.ts and brooders colidilt.1 plant ,'xinl(rat i ons; and
 

collection in )jit!.pricri t areas._______
-


Scheduled eventL/targets Addi tion nfl tropical -;t)yh,,,an qtrpll:i illni w Ltion to
 

data bank; deliv,,rt of iiformation to moboanhIrc,drs in tr-opic ,iil nU I
:ltropical
 

Q rovjdynj ziformaL 
 LI, 'l t'V 1 . 1l 


xnloration.; in pur'; I ,rid 2 with .1,.w 


tion )or Outlut :-0-',a 'J'I.) :I/in .,rtlasni 

jdd, I 

added to data Ljink (dpcundcnt on IUn(l ,njrroin nit ran t U.::).

Expectcd res1ults j lh _,t', 


,.,;In& c. I o!.-t i (, ain i i i (,rm, t. ion 

'of(( 
 oji',l .;oyb, at qri'pi , ;rud, , :;£b LOW, inlorniatiou 

delivery to tr _j'al rj.;__hicorr;a upon it li vidual rjjqu,,. and th, UCh publishod 

r ors wid, n lI,!;oyhzttgn t ic 1,i::,- for brecdiiii Vrie:ti,.:; l)r trol)icl '111(d sub

tropicalcondition:. 

Costs and man months: Year 1 Year 2
 

Personnel 
 $._42D $_2QQ 

Equipment, materials, supplies
 

Travel
 

tamn _r t t_500 500
 

Subcategory total $ 12,500 $ 12,500
 

Man months 
 12 .12 
Work sunur'ary--years 3 through 5 T L,rmpln3sm data bank will lic'L-otIi nyd!;itwql I
 
_mportant. y th increased tropical sobl,an breodinq ,andwill 
he cunt intu.d; ;,ilbuan 

Jqmiplasm vxplorations anticip-t(.,dcomielul.td it)Yar 3. 

http:comielul.td
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ORK PLANS FOR UNrVERSITY OF ILLINOIS 211 (d) GRANT--

DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS
 

OUTPUT No. .Vu Information capability
 

Program subcategory No. 2 Activity Soybean literaturecompilation, retrieval 

and deliversca)aci to meet the needs of soybean workers under tropical and 

subtropical coneli tions. 

Staff to be involved Library technical assistant (1.0). Staff to be integrated 

with UIUC Library personnel and be under supervision and guidance of UIUC 

Agriculture Librarian. 

Scheduled events/targets Develop sy;stein for tropical litcraturecompilation, retrieval, 

and d6livery; add to tropical journal.;; conduct literaturesearches in response to 

requests; and do] iver rjjylvevant iitrrliture;coordinate wi th UPR-MC lihrar and other 

.international and rtional libraries with soybean literature for tropical and 
nubtropical condit ions. 

Expected results rilfprovod systen for compilingj, retrieving, ond delivery of 

tropical sorh,mI iterature; more 'omnplteliteratureon soybeans for tropics 

and subtropics to ,wrvo soybean network personnel and add to institutional response 

cap.ibilitq.: .aiil~lp)ment,;r!undii in addition to grant funds ,ssential for fully 

effectiv, system. 
Costs and man months: Year 1 Year 2 

Personnel $ l1422I2 $8,0 

Equipment, materials, supplies 1000 

Travel 

Subcategory] total $ 9..942i;0 

Man months4 

Work summary--years 3 through 5 iwll be aontinuijg and x,,nling need for 

top3ical arid subtropical soybean literaturecompilation, ret:rioval, and delivery 

wi th Increasinq !;oylb(~aI Jevelopmeit In tropical-s;ubtropicalenvironment:s. 
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--

DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROP.CS
 

.u
OUTPUT NO. Information capability
 

Program subcategory No. 3 Activity Ref Iorenct col lection of! solN/In posts
 
jinsects ncmatodcs, dise,.es_,oeeds) onrv, the noes of soty,',,r workers of
 

tropical and sLutjtop1ql areas and 1J1UC_ NT7'sOv core staf. 

Staff to be involved o faun .t (.5) UTUCjibein anal statt it)crop product ion 

disciplines in cooperation with WIoRP-MC staff. 

Scheduled events/targets Developmont or reforenc co llcction.; '.l;i (w(Id in ei'al 

crop protection disciplines to meet tropical and subtropi.,il m-.orW;; p1ovide],I)*C 


identification and information sotrcer to LDC.';; in tc'r, t i,n ol o;;tI.mamd ,;e lvice 

with Output TV, iul)c:,atfqorq 2. 

Expected results IJ(.rw,i,;d rcsponso,capahblit.1 to a:;si't in idnt ifIij ii, piobl.w' 

of hazar(ds to tLniL/' soibean production and backup for recominundi i ,cconornica1 

means of maniging problt'us. 

Costs and man months: 
 Year 1 Year 2 

Personnel $_91.1 . f0.
 

Equipment, materials, supplies .1
 

Travel
 

-- 5-o ,00
 
Subcategory total $ Q $LLLL00 

Man months 6 
Work summa-ry--yearrs 3 through 5 Th reference colluction will b,, Irduall 
expjndvd and maillainud/ Increasinq requost., for identificaLion and ,.';;i,;tanc, 

with probloms are to be anticilatod. 

http:SUBTROP.CS
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--

DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS
 

OUTPUT No. iV I !n_ i onL b i iI t ti 

Program subcLatcort, No. 4 Activity INTSOY publication series to provide in

Lian.U~ ~i rIk ~, _LrOdtcon and tv;o for tropical and s;ubtropical LDCs. 

Staff to 1)0 involved Co,.nunication :;pcciilist ,and oditor (2 months annually, 

.. 2ars ? month!; t 3, aiid in conununicationsI and 2; alnua lly', ars.; 4, 5) agricultura) 

Scheduled evcnt. ;/t:arqts Produrtion and relea.o of publication.- re:ultiny from 

-grant P('r,Cl. _,lthe!2 IJIIJC- ;NT;prorn, U board for1 ; dovolopmullt of (,ditot jal 

Expected result., Trrkroa-,ed offoctivtciw.,;t of pLublic,it.jon s'riL' ; 1('w; of providing 

inrormation to tho, peLr;onnclin th;otbcan notwork. 

Costs and man month;: Year 1 Year 2 

Personnel $2,320 $ 2,550 

Equipment, materials, supplies
 

Travel
 

Sutcate.Vory total $_32 $ 2,550
 

Man month.; 2 2
 

Work summi-t--,years 3 througfh 5 WIith qfvnral progralm oxpaniorl, tho number of 
"U - ' t J,. lz~ixpcZ:cd ..;r.ill i 5ac_. 2"(Ol_ L L: . __-________ 



WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--
DEVELOPING RESPONSE CAPABILITY IN SOYBEANS FOR LDCs Of' TROPICS AND SUBTROPICS
 

OUTPUT NO. v-- L ka I juid t;rks
 

Program subcatvgory No. 
 _ Activity flcvolopyrit of' anettlrk of U.S.
 

-inmt itti 
 Iijtio:; in dovo ntc'ntit of :;otib ,.zns for LM2rs 

Staff to bc jnvoltvd Grant co-dir, ctor:;; Ulu1C'-INT.1;)Y t::'t,' :;tatt"in Op (t oiln 

. h l5 - ._''1 _...}.i 'or;o l ; ;tltt l i-;L[q)tt i)kin; (I U: ,d A11',11CVA
 

.. ~ r.. l2 L j L z )ni l s l);( r1 h , ,.1 n I a ]t h ior ,' .
 _ _ _ _ -

Scheduled eVent:;/trqt, 's'j, rhn iciaj (0ti moMth.; ,rtl] .1 ) /'r)(Ii/liai. ;oin With
 

UMSIIAI/k hu lfrtn.-NorIh ,z 1iI,R1.lit , 'lt aI 1,li tWiyn 
 i.tv I; . L ,nd 

othcr comrlnicat ion with otr orqni ;., t ioi,.- it (.S. ncL LtA) k. 

Expected results Deve.lopQTnt of coh(,.f;ive w.t. ,ot ofni:U; . qani.,.at and 

,-individual!;oriuntecd to builditiq ro!:;pon;s, 'qli iq to ,;.;i. , 1K,' of th,, 

-_tropic,; and ; , in (,t,,ndrd ;o l,'t-an Ir odiu t. i oil .inJ u.';,,; i (bit ii i
 

Of linot ds an(1ii -to',i l lrt act viLiv:; and 131 i;iiu: tilt.() 
 , i I i t. t( cont ifnuing 
c o o p-rat on .  - -.. .. . ... .. .

Costs and man month : Year I Year 

Personnel 
$4 r,4r q 1 2 J)-

Equipment, materials, supplies
 

Travel 
 _1,oo ,000
 

Subcactyjor total $u ,p, $ 2_ 

Man montjlw 
Work summary--years 3 through 5 . i i tiLtti j.:,jf lLYw!J
 
dc rLo a., !'',Ir: oof 1-2 activitiv,:; and 
incraninq jnvol vtm,nt o, Ii nt, 

orqt-laimi ?(ion:; inthe U.S. [x rtln or Ih,, noww'oIk thriotqh o/'oqra V; :.;fplolted 1il 

nongrant funds. 

2 

http:qani.,.at
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT-
iVrSwPING RESi'ONSE CAPABILzTY IN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS 

OUTPUT No. .V_ .iL1LL(LIL jo.U t work.-

Proxjram XubctLegory No. _ .2 ActivityDevelopment of linkages to international 

.tLUalr~cdLc:11L .L42.1 L i1Lrna tionl orqani zations.t 

Sta[t to ,, involved Grant co-dir.cLors; UIUC-INTOY core staff. 

Scheduled Cvnt:!,;/ tn)lqe(ts D~evelopment of memoranda of understanding w.ith alprL0tiate 

.21Q ional ~r._ ,,rchcontorsand othor internI tional orqaniza tions; cooporative 

i!QiL!.kL I.II ._.,ld ltItIonr,_of rumcent for !;)c(:ific act ivitiie; facul ty exchanges 

.711l( (v10I, tI01 Ureo';vch aInd out.1,ach cq), advacted qraduat:e studentoint j hilitl; 
ans nillmln'ntf i ;ll ]jk)J (to 1 j t::;. 

Expect ed re.nl t (-C orty i . ;:;nla rC,;,,rch and davlo)lIO1L] J)r0_),. w: to Ye 1rv, 
Qo~"U, t i ens 

r i,,,,1l_,d] ,2_i01,.) ,,.,s; iand "1.1idU( :mpjfor om na ti on, l aind int., ,,.ti on,, Ii n 

sU.J,~ort Offroiaf.'m; P',.;,rcha and rain pro, rams, pro.ress toward itefrna t ional, 


sotihoan lnotwork to serv- tropics and shtropicr.. 

Costs and man molitih.n: Year I Year 2
 

I'orsonml $ $ 

Rquipmcnt, materials, supplies
 

Ta'u 
 _-Q000 3109c 

S'ibcat egory total $ 3,000 $ 31000 

Man months 

Work summaryl--tears 3 through 5 Work Will oxpand with increainq coo,,,rative proyrams 
with inLernational organizations to iv'oLt: rJiot&jl and national nud;. 

http:i!QiL!.kL
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WORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--DEVELOPING RESPONSE CAPABILITY IN SOYBEANS WR LLCs Or TROPICS ANP SUBTROPICS 

OUTPUT No. - i Lan, d t.rk.;
 

Program subcategory No. 
 Activity u! c lirkaqe,; to n.Itional a'l- iul tura 

JrP.qr,-rch.Li to1ntnjnq, anid d 1VU orqani ,A t ioni mt ere';tvd in 

•xpand- and u;e. 

Staff to be involved UIUC-INTSOY colc staff i]n COOpelritioln With nIlt ionlIi 

origanizltioLr jnI .,rsonnllv 

Scheduled events/ targets Coporat yw , projects on .oboall, productionn u.and
 

resqrichtrainingbuildinr
i on ISVEX, traininq p~ro7r,vn ani riiomlna i workn;hop
 

4 .QJQ ; ~d~rltaio*s~r(-iJri 
 n.nlIini LE/'hi,,J a; i.;tance,, and I~roj,,.t
 

J, LV_ !!U3q. io ";u'1 throuq ta';,k ()td nrl 
 t ,'hi, i.,'vir,, , flU t. ;
 

Expected result.; 
 Uso of in,Litutionl roi, spona, ,-pbilit;i of 1111C ,dan( soyban
 

network I in(7r 'a.si fl. IJl)Jl. :; Of LI)Cby; 1 oI' 1 /, u 
 ivfi n ti ii , p1 rOi': of, 

-sotLbean dVe,.jylJ (nt For nd,l farm condi rion.,;. 

Costs and man months: 
YearI Year 

Budget include:d in othor giant
Personnel categories and by Fund.,; from $ $ 

other uources.Equipment, materials, supplies
 

Travel
 

Subcategory total $ $ 
Man mon thn 

Work summary--yvars 3 through 5 _._y .jj_ coijt U t rith iterva';fun lroLxyrt louw 
-of u&LrL frota nonrant funds. 

2 
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MORK PLANS FOR UNIVERSITY OF ILLINOIS 211 (d) GRANT--
DSVELOPNG RESPONSE CAPABILITY ZN SOYBEANS FOR LDCs OF TROPICS AND SUBTROPICS 

OUTPUT NO. j Ll jaqs aned n,.twork 

Program subcatogory No. 4 Activity INTSOY Newsletters to provide for 

.£QSIlJlljIQg.n .jii .he r;otlbean n' twork and the interna tional research, 

Staff to he Involvd co,nunic.ti.l s.pecali.t and editor (see TV,4); UIUC 

i.,r ,,,mliJC.t ions; UIUC ;oyboan personnel. 

Schcduled evwnts/ tel ret.s Analy!i;i s of early experionce with Newslottor; deterwine 

means 'to make Newsl:tt: z moro effective; expand distribution to soybean workers 

in tro)iejq and ,;ubtropical areas. 

Expectewd results -Improved communication and information transfer within the 

interna,tional soy.1, network. 

Costs and man months: Year 1 Year 2 

Personnel $Z 0 $L2,430 

Equipment, materials, supplies 1,000 1,o00 

Travel
 

.l, hl q./ n/..LqL..... 2,000± L 2,000 

1,u bcat(.xory total $ 5.3l10 $5,430 

Man month. 2. 2 

Work sun,,,'lr--(arr 3 through 5 'he, Newrltters will srve oandnd i nj linhqo ,iid 

communic ation funct.Ion in the int ri tional,!;oybc,'.n not:work; ch,:l; in; f ma L 

Sie, all(I l' (I'li circulaltion ?', to (,e anticip,ated. 


