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0 	 AGRICULTURAL, RESEARCH PROJE T,
* 	 (386i- 4,70~ 

1PROJECTi RECOMMIENDAT IOiN 

KApprov.i of, a jrant fo a project oehnetecpblt 	 f 
,te~nian agr icultur al research Sys Lei to~ conduct~ research onA'<~selected priority prbes retri e ce'iiand technoblogical & 

d~gevelopment 'is recommended. jP1" '- W 

wA. 'Grantee: The Pre'sident of India ''"'4 

B. mlmnigAgency:" Thle Indian Council' of Agricultural<, 4Ki'</ 
-	 2~~~~'~Research ,(ICAR).,Lj'"h 	 "r -

C. 	 Financing~::' 
*
 

1 ADContribution: 
 Grant off2O miioin 

2.Grantee 'Contribution: ,$8 millio equivaen 

S3., 	 Total CosttV$28 mi'l 1lion. 

4. ProiectA sistance Completion Date (PACD): :'Sdtember 

D.- Life of 'Project: SvnYears 

~~~1 PROJECT RATIONALE AND DESCR1.PTIONW ****

477 
**, , The project will contribute %to increasedagiutrl~prouciviy, production, employment and icm trogI'eangnw
*Iygriculturaltechnologies, designed to, eliminate specific-constraints 

"2 to- food' production, preservation and - coiusumption. ~It'wi enhance 
~"'the:,Capability of' the I-ndian Agricultuiral, Research,,system co deal~~with 	 scieintifi-polm related to the~pout and 'processing f-,


'V4Vrelevant commodities" in furnctionascientific, areas.~ It ,wi
 
'-accomnlj'sh thiS' through collabo'ratie 
 4research betwen. Indian -anA!U..agricultural r'esea'c senists'with cooperation and suppr 
 --- '-'--

-'of-their respect'ive institio&s.i " '- "''-'j	 :4 

-- 'T-Whe4 project wili deal withth s'cientific areas identified 
bthe InoU..Agricul'tural' Subcomnmission 'as hih priority. fo


J.U . -Claoatv 'ssace The'iaimiof' the Projc' ' o '' - "b "
 

"44India to 
 benefit :froavibl technoloct, h in.s ,T'to it
 
projectdesifgn 'has 'focused 
~n 'two 	 research "s'ubpojects: soybean'V2 ~ '-AA 

4 - ' J 

44 4 ' 14 	 ' " '3~ 



Processing and utilization, and pos t-harvest technlg o risand vege~ables., A procedur~e 'foradn and f inancing 'additionalA 
t-upr-ojects -or for-noiyig(xicn-sibrjcsis-also--included. 

A~ID wil1 provide~ $20 mIIIio~ grant fudni n hGovernment of~Indi~a will contribue$. milion" in'local currency
Th1ife ,of the project wil be upt;'ee,'er with individu',1
reserchprojects to be completed, -enerallyJ f~ yas 

Funsroidd. b .AID, wiil support the tol].owing 'project4~~ lenients. advane rnng, ndan cetists in t'he U.S. and
,~ispecialized facilities which, necessaryare s~uccess of
to the o the :y(iJ:* research endeavors; spare parts and somie suppies; and additional .<4 ~'" ''research stCa ff assigndto work on the subprojects. ;USAID/India,
 

<~ with 'lon-pro ject 'funds, 
 will hanL le all Logistics iana mana1gement
ffrom~ the .U.S. , side. USAP 'will make' alIL arrngeets,, or,
expatriate scientific consultations trainin 

'f 

"'and
scietiss
atU.S'in tLions with'Che copcurrence of ICAR. 11SAIDwill" also be re' 
 ommodi'ti';-ct

'be imported into India uande~r tho' projec'~as per spec~ificationis
agreed' to,by ICAR.
 

B. Objectivesof the Project 

I Goal, Purpose and Outputs isto ncee gcuur.
 
' . The goal of this 1projectist inrae giclul
productivity, prodIuction, employment and income.iW
 

The, purpose of 'the poeti-to strente te 
,.capability 
 of the Indian Agricultural research~system toconducts research 'on priority problems in certain key functionial
 

~' i>scientific areas., Such strengthening will leal to nrae
Sagricultural production, improved techn'ology for 'preservation
"anid u'tilizat~ioni of food crop commodties and increased 

. 

.efficiency" and 'effectivnes s in select areas of scientific
investigation. U.S. scientifCic collaboration can, be
particularly beneficial 'in, these areas because of ~, the 
"technological advances made by the U.S. Grant'.Land 

universities, the U.S. Department 
 of Agriculture, or' other 
organizations. 

Teoutputs of th~e projef't that. will 'contribute tostrengthenilng1 Indian, agricultural reseairch capability' wil be 
' 

J'new"'knowledge of agricultural . technologies deveto ed- during ~ 
- project research, Thie new technologies will be developed 'to

tikLe wo 'l'ority problen'areas initially. processing and1 

'',"j 

41, 

I 

http:income.iW
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uiza L o '0 -pdrishal f L8 V-e ab e; dprcsing,

anduizin r o ens a roteini .and bear~ing; crop_7.1h-grea t 	 enIa f prOving- ncome'-anid h~tfluib_ -Lnr~ural 	 areass These two: sub-projct e~furt1he en~i:eci
thi' 	 roject Paper.
 

A Ind.ia and, the U.~S. 
 'Will~~ consider corubrtloonliA 

maagement~ systems .zwith easis on. biological nitroenfUxa t on;§ (2) energy research iLn agr icu Itur ,K incli~dng u~se~
ofslacnry-fr h *s of wind poe*()ar-fretry 

< fdde,'~~ii~ii. ys(4.) on-foirm water mranagementresearcjVo . areas ~i Ib'ether w ide tif ied through thle mual7T~ 
agreement of the 001 Aand USAI...
 

In addit ion to , pec i iic~subpirojects, the -.Project can~
tinance spec1ic.,a Civities at-the nitiative of iCAR which,research, 	 are~related and conlsistent ,with Lha objectives of "thi :project. This ,couldbetweenl Indian and U.S. includesiee ~training, scienitific~exchanges~~ .~-'8mnr nd worksihips. 

Thr ugh this project, the following inputs will be 
provdedb ADCO:an th sceliifi' colabr'aion or thedesigandimpeentatinof researh u 	

. 

dac 
tirnan i n ,h e U.Sc ,' bf Indian *scie n t is t ' 

faciitis reuirdfo reearch saff andi recurring costs. 

..	 At theen ofth' Sproject period, 
 the IndianAgricLultural Rsac instiu.t.iI8sparticipating intepo 'cw~ould,be~axpect~d~ to have aqreth pbiltytb&e' 	 to, generatscienifi and technuological' advances required for: asutined . insttui g~rot seetd areas., The ariiptn'of~ the YLdaioiii tAgricultural Resrc 

B~angalore*, Wt4 Regional :Research'teCentral. institute ':d&'' A~ricult 
eiY of "ItfR Li~kji~ anid ;.

A~1n 	"ICtAI 
*implement. thL nta w upoets A-'rsl,,te 	 wfillhave enhance scirt~entiic caabties in thhIqe ientfied'robe

irl'~1,~l also~have stf npaewo r trained x 
lie,~~~~~~~~~~~~lnt ~ noa~~~ tiv;tcniu ~ mo~ aprp nth61rnes 

'Hence,~~ a~ 	 ~a i ~it ~ o ~ r s~ odIn.n~ c~ ea ~ i ~ey ~ . .t 

stans 
 c ion
ofo prodj~~fC presevatio and> consump~tion 

wilbeiprvd
 

Y _ 
K3 ; 	

-
; 

'' .;~-

'3;' 13 - r v Au 	 4rCC3 
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~1 overall AID Stratgyfor Food Vroduotion aid- Rural~ 

Giveni~ its importance In India's~~ec ontr) , il 

i"-n, e Cptag~culura.scto mut povie nt. nlyforanLmprovemten tfood suppi e btit also~ '~aorip.j '7"
~overall eipploymenL genleration an~ i~ncome got. Tu,~h 

j, nr~nt -f or/198-~8 ~f er touct~~ growhtrates198-8f 39 erent, erannum for Ifoodc'rana vea
6--~ding~41.3 and 


Acivmn -of 


J i ie"<~- percenit, 4.2 percent for .dar prdcs
tiePasardluaproductlon- targets' willsupport~epomn 
growthetmte 
 tII pret'


~agriculturale r o'sectoruUnn~ p r ea r ,:J i,n including ,'forestry .and fisheries) ''-'accommodate 15, tnillionl:of: the to 
-

projicted 34 milloaciin 
~person year~so emlynt needed to ,be geea te during'' theSixth FiveYar Plnpeid 

+7
 

k,. 'The GO's stra te Igy~employment- for,' food product icnl and rVural :-x-42combines effortsto cons~ol.idate and spra h
agricultural product~ion gains, of,~ the ',green revolution" Witthtargete~d rur'al development prgrams aimed raising Ioshodincomes abovejthe Poverty, L ine. 

at 
>The first set of programs ~s~A2Nemphasie expansion -of agricuiltural infrastructure and input ~suppiesespecially irrigaion, high yielding varitdes (itYV)

of---seeds~ and, other agricultural technology aend fertllzer.-

The second set consists' pimarily of 
 the: Nationii Rural~-~ 
EmlyetPorm(uaworkcs, including food-for-work) and 4~<'the Integraited '.Development Program~ .(Which~ include's.Rural, 


spcial programs for small and maurginal far ' diaryinig and ':~rural enterprise 7development). Th e Cols griculturalu 
--pcl icies are souznd and 'pruvde4 an -prpit-' rinework for ,both accelerated production growth and for~ xaSion of Y'
emnployment~ and incomes the'for rural poor~if Given thoeconducive &nvironnLt for broad-based asrlcultur Igrowth-- -atl -l '2 

population

substantild 

a'a problems,
Dilateral' assistance

agriculture'
to' 

is 
India.' 

a suitable> sector f or 

rura. -USAID has reviewed the major' GOI' ngrictilturol' andrrldevelopment programns to determine 'areas, U.~8-. 
"' 

,t 1o4 4 whe'retechnical 'epertise 'and f inarnc'ia assis te , are' likely to 
4'- 4 t "bly w l developbd and relatvlylt' liittd 
 r
1y1 t tecciih'ogy
 

,,~Jh~~-1/ ~ R~,I. Wstley and "AgriuLurl GrowthH.O. 

7'< I ndia. Polcis-l Purformance, ImatUADIda, ny198'2,~V~' 


'4I 

~~ 4' 4' 4 4 ' 4 



r ansfer ,i app ropr1a t 'ara pthrI S o0 donors r 

ofhe stat Jxtensaion, Sys e~ms be nder 8,e 


j One of tIhe areas weeADcall miiake an Liportanta~~~ 2 ,contribution, aparticularly tiltb Gd"IVS" agricultural 
a producton~ 
s raltegy,' is agicuiirat reeach and educion.<~~i<. 

For and Rok fe1 6 budtin- hav aled m~J.aea , 'acontribution iii this araea when they we~~nolved~in theK~a 
a~a ;aSa~
.>;2developm~ent 'of IndIia's, agr~icultural universities and research~4.>j'7 

a! ~ .,, a ~inst itutions in the 1950' j and 1960 's.2/. ' '"a' a ,4 

~'' Some of ths res, arch .ins titutions are now. well,

~W~aia~a establis'hed and 
 ]iave, a broad -based capability to undertake *.
 

<aa ~a~a,~agricultural 
 rese'arch 'on~l a variety of crops. ,Indian. res~eareIf ,inttuin 'as possess hiighly qualifie~d s'taff and' certain
key: atechnical , equipment and resources. The, institutiona ''< < 4
development Lnat has - occurred since- th'e early 1960's is
clearly evdn. N~onetheless there . remain s"*i 1an 
opoortunities for euther strehistiwning th ninsac 
Sys~~aa' an f rae cllbr o between U.S.aa aand Indian 

#iaa~~'a~ay..7a~a scientists and agricultaral research intit'utions.' 
a 

AI lso suprsIndia's food prdcinand rural
employinent goals -,through th'e aTitle Ii Fooda for 

'\,L 

Cooperatives~7a~a'aaa~'' nd Fo'od-tor-Work proram Thie ,CLJSA/NoDin 3/ Oilreet Growjers "'a". 

Coopearat.ive Project- is includedaain the~ Sixth Five Year P~lan,-jfudVacouldma ke significanta contribu'tion to soybean " ~ yproduicLion. 
 Ths would i n turn assist India> o rdc a.a~aaa~ 

aaavegenbte oil, ituporis', whiLch have' boonf r unning aL ' "aot 

'million 
 metric tons oir $a.800
WO mil Iion per, year recently.
"a'~~'"a~' AgriculuUral. research financed undor this project a willa 

'a 42,a'a contribtt infcn~y~oicex productivity le dinl tog~rea'ter podiution'an utilization of soybeans.a 

'aa "a'2/ aOer 300.,s~a;ff members from six universities a c p' d : "a 'a 

assignments in In'dia anddaoverl1000,'lndinn faculty'membersa, 
' 

7a'aa~. aand ga'agdutiea studentc studied Iin a ThaaP a
he , U.S. 'saaa'ati'a'a 
'.. a'.".unvrsitie were Kansas State University;. University" of 

Misoui OioState Uiversity; UnvriyofIlni 
a''a'a'~aa'nnanyavay'aaPState.{University andUniversity of Tennessee.aa
 

~ .~ ~
"a'/ aC''a' 'a"aa ooperatv Le .gu e of tJ.. U'S, r 'aaaaaaaaa'aa"I 
bevomn 

aBoard, 

http:Tennessee.aa


A2.
gricu~ltural 
 I-se1r
and, E ucani 

The ey .to the t ran'sition. from1traditional. to scee
igi el~ 
 he e8sta ls~men , o indigenousor, search an iforvation- Indi.a has made goodSprogress %since independ1ence '- (947~) in4 buildi'g up.
giultral research 

-hicaaiiy 
 is conductd at3 
{under the coordination of I / Q<&. 

S The basis for oderna :agricultural<'extensionssewas~ created in~ 1952 with ithe7 lanhig 0 h omni<iveopuient rogram.y Agricult'ural 2exensi' sAIA is now b~intrenthened ;with th eadoption at, -06- statei level,training., and IvisitW (T&V) of-, thesystem developed: by the.- World Bank.A good? foundation and, demand for 1 cat'j~esut~as, bee n : .ratdOca,ni' researchlonspecific. 
system 

resutsen.a reaed. Ind Isresearch, and xtensio 
-- &A 

an&,rIne.pla ed, a crucial rolei~ 
rie1VI adapting 'the oriinal[ wlhea t,w~~and olcal~ conditions and, using basic1mat~ Igenetic, ~ro Mexicb 1maeril ,Imprtedf~ n nyild' potentia. 0 the PhilippinesIl ihhgfor4 development g

Ista turel lodging re'sis'tance1 -- et 
a' 

'hort~ne aiij
>associated ,production 't;cnlois and <«spnisieninraendSesr~uo -<

w~hich< were achieved' throLughI the efetvHYV's- in Ini ill ~.zpin ftes 
I, na ilustrate, tht, effectiv ad o of:hsnation 1 SNagricultural scientists and ha's been able to' mak susataprogress 'in many, fields.< 
Analysesofte


44I oagricultural rdutit
research ini~dicate.' thatresearch are on,the odrof 40n 
rates. of. return to

'1dia.5/ 

ore050 percent in 1 
inrde 


-fill 

to reap the potential Of ne

4I4~ I di' agricultural' researcheffo4rtA mutb teghnd'fr crops. other -than wheat; andrice, and for problems 1Qthero <than the -' developmnent'in ~ ~da ofati i~ es > ~ urt~ mor ~ HY e ,1 technology; which , is 
ap ale-ne
Smodified on~e ecological situation ma~y havesubstantially before it. to b 1isa useful. in another 

11< < different, environ~ment. T i s imporItant in, a Country 
very 

< la~rgean s ecologi.cally diverse asa India. 
as 

There, -is-a
44urgent 
 need-to develop. advnced capability inadtoa
and scientific rpareas and to adapt to
them India's varied-
111~<11iI>1 Aenvironments...
 

S4/ 'See A n x C f r a d t i e 
 d scuas o11 ofy theW'Indian <4 -I l -

1A ri
1 ultra Researc System. ,Se Economic5/~ '~Anal&Gyuis I14 Yoav Kislev, Section andc Rtobert E. Evenson andAgiulua Researc~h and ProductL-ti4~ 
Haven: Yale University Prss 1 1975.,4II 

-

-4 l1I 02 I4~ 
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Igg7- 11 11151% -

USAID, and CAR have, been:.workin to identify gh -pr'~areas, ri7 co~i orati'on- which f? th7ed fr te 
d~evelopment :of:-new -iand improvedacu3ur' technlgis
The' Indo-US 'gricultural Subcnmiso -edre a re iminary V 

list: of research -.priori ties'-,at- its 'initiali 'tSepterbe'r 1980.6/ The Agricultura1'su om o e gi in'.Junie,,18
in Washington, D.C. AtEthis second mreet2ing, the'Sprevioua 
 ~ist o6f 'research, prioritiestwas. reaffirmed~ andadditional~ topics' were ,oiscussed;7/4 
'K 

-

Thisprojct ill, prmarly f inahce'subprjcsfothat'list and the'rscientific 'areas 'consis'tent~with the GOI-v.~~Sixth;Plan 
'.au asistnc strategy for -India. '~ 

SD.. Project Elei~'s~--.~ 

-5~,1 . Naur and ScoLU~~LLof Acii to'be Financed 
' ~-~ 

effe Tefloigeeetswi R eerh' rby-hthis~ Agricultural, e~ctively -e~ --

feane ioojes anfinacedby AID- gran contribution wilb 
----additionial staff; to- *the- rjc'' 1stf~ '(3)'Y'(2) ~ raiinig; scetficr'~"~;:;~~2'--~~-ons ultation -fr-om the "U.S.; and-(4) laboratory and _field 

-

-5A"<Aequipment.ad 1e neededi for 'the'sbrjc.Eqal
~-~WA~siessential 5elements to" be~f ifna<nced by,, GOI,1 contributions, to Ithe q-~-Project are: (1) existi~ng staff and-ar 



's~taff 0ft~adtoal;'"'-5working in*,the selected areas; physical fac~ilities
;such as 'laborat'ries 
"(2) 

and' other bidngs; and (3)A recurring-'i-,~,project costs. 

P"--''S"-'" 

"~-i- -- ~- -- The COL/ICAR will be_ pr'ejared to,"take over ful '-'j~ >~financing of, assisted renrch'subp o'et upntrmination of -'-'K '5&L4~42 ~''AID' aaBsista'nce, to, thos 
5- .toesubprojects. on
~~'"~'"' ~ will,-Jinance 100 The'' AID 'contrib 5 utonpercent. of all-,dollar costs, as' well as'"alllocal costs "--

'5 

of training 'and, equipment purchases in India; it 
-

"'- Vis"wll~also finance costs""of new staff on 
a decli~ning scale over-

Ole' life' of the subprojects. 

. "7i 

6/ SeeAnnex A Appendix1 fo th i u es o F r t M t ng 
Setebe 1980. 

7/ ~ ~ped"' ~ iue ~ etn ~o h ~ ~ ofScnSe ne ~ ~ --June, -982 

http:Aequipment.ad


--- I.depthi__evaluations dun 2 gi year-fv-
Sconsider 
te ecessty -for? extens ion a nd 4fundingseetdenoga ivities after ofthe fifth ye>.

Afollowup project may sdr b
 
also be>'coied bjthe GO'' 

IAIDSand ~,to unWdierake additional, agricultural re-search and,~
2 education activite if iti~ apeasto be' feasible and useful. 

2. SmayothElments to be Financed. 

Thnia eca "hsystem j'sY coposed 'of s ,~~professional" personnel 2 2 ~;(both scientific and 2administrative)7technical sta ff 
<~

'andP':field hands.. All, additional.,, staff '21reured' r" fr ICAR and the subprojects will be, finian' unde~7~2~'2I.2 2 his project.7 Local 'cos fiii'ncing - of, additional' staffessential to strengthen' the implementing ,ICAR instIitutions and.- k''7to, achieve subproject objectives in the propoe tm framewill'be financed on, a declining scale-by AID and an increasing
'scale by ICAR.. Existin stffwllbenancedby CAR.'
 

72y2 b.' Tra'ining 2
 -
 22 -2 

;~73222~~'key 
2pro Ject element is the training of staff

2 

72.';I2 2members2 of the ICAR implemeniting2 institutions in the, latest 

\technooia 
 advanes in U S. -agricultural
projectwill re'earch'.- T1hemiphasize,2 b'ut ntot be 'limited -to~ psdco~proec 


posdotor
short-term training in speci I ic pro blem.aesi teUS t
 
collaboratig unvrities or elsewhere as aprriae. ~ 2 

International ' travel2 for 
2
these panticipan 'ts will,'<be f irjnced-,;2T~by teproject according" to.2, 22tblseAID.., procdure . 

Triing 
 in India will also be finianced andL w ill inld wor
 
at ,2CIA .lntenaticnal Crop Research Instituite for ' 2222'Semi-Arid~ Tropics) or at the.lndian universities. 

2 

c2 Scintfi 
 Cosltto
 

U.S s 
 ie 22Rtif 
 c, co sul at 
 on wit 
 an
 
pati2atn 
 inttue 
 will___besupported____under.___ 


222, 

Unoatos.t sitereo~ reas, cnutation 'wthn 'wAill d ' 2~22 
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visit India on a short term basis to assist in the design and
 
implementation of planned and future subprojects.
 

d. Equipment and Supplies
 

Necessary non-expendable equipment such as
laboratory 
items and specialized research instruments will be
 
financed by ICAR and AID 
and may, depending on the specific

item, be purchased in the U.S. India.
or 


e. Facilities
 

The GOI will provide the land and buildings

required to carryout the research program. To implement the
subprojects and ensure that the necessary support is in place
for experimentation, AID 
 may finance some specialized
equipment and physical facilities, such as warehouses and
 
plant growth facilities.
 

3. Implementation Arrangciiients 

In the U.S., a large number of individual actions inimplementing training and scientific collaborationi will be 
required. It essential theis that best available resources 
be provided to the project in a timely and efficient manner. 
This will require the investment of a considerable amount of 
staff work in identifying experts and making arrangements for 
this participation ana organizing logistics. Responsible
staff must nave a solid understanding of the program and be 
experienced in working overseas. 'inIc sLrvices of qualified

U.S. universities 
or consoLtia thereof or other agricultural

research entities may be contracted1 by USAID to provide the
 
short- term specialized services for 
 couuterpart Indian
institutions in undertaking research, handle procurement of
 
specified equipment, arrange for 
 training ot Indian
 
technicians and scientists, well for when
as as consultants 

needed to assist with 
 the design ,of new subprojects as
 
requested by ICAR and USAID.
 

E. Other Donors in Agricultural Research 9/
 

The Indian agricultural sys tem receiving
is useful
 
assistance from the donor community. The format of much of
 
the assistance is similar to the assistance mode proposed in
 
the AID agricultural research project. 
 This includes the 

9/ See Annex K for details.
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funding of scientific consultation, training, equipment and
 
facilities and staff support in selected research 
areas. This
 
project will complement the work oi the other donors as they
undertake strengthening eitorts tor different institutions in 
the ICAR system. 

III SUMMARY PROJECT ANALYSES 

A. Technical Project Suiumaries 

In September 1980, the Working Group on Research and 
Education oy the Lndo-U.S. Subcommiss ion on Agriculture
ident ified a number of ptiori ty areas in wnich U.S. 
collaboration would be helpful.10/ These areas are c:,nsistant
with India's priorities for agrictlturalI research outlined in 

-the Si::th Year and beFi Plan to included in the Seventh
Five Year Plan of the COI. They are also rpcognizd as 
problem areas for which th, U.S. haq ,an established capability
and scientific expertise. G(iven the exist ing agricultural
research system in India and the oxcelilet qua lit.y of India's
scientists, collaboration on the development ot solutions for 
these and other such problem areoi provides an opportnity for
mutually benefticial Indo-U.S. iuterchange. This col laburation 
provides an initial basis for the selection of subprojects to 
be undei takun through the proposed agricultural research 
project.
 

Two research subprojects - soybean processing and 
utilization and post-harvest technology fruitsfor and 
vegetables - are being initially deaigned thisunder project.
SummaL tes are provided herein ano detaileo descriptions are 
included in Volume Ii. 

"Tihe act of :c cnd priority subprojetr which hwave not yet
been designed, but which are likely to be included in this 
projecL ar: biological Nitrogen Fixation; Energy Rtesearch in
Agric ILure; Agro-forestry; On-farn, Water Manag.mcn t Research 
and tianagelient of AgriculLural hMst av h and Education 
Systems. Other topi': in agricultural reseatcn may also be 
considered for financing under the project. 

10/ See Annex A - Indo-U.S. Subcomnmission meetings. 
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~SUPR0~tT1. ~S0YBEAN PROCESSING, ID, UJTILIZATION<Y 

~Backgrouind'" ~ 
T~ ~ '~capita avai1abi1i~ty of~food_ for the nda 

Theurin
si~ tee p 'Ind'tiany.ii~ast-.ncreased 7oni-I Iigh-t lit ofi6mry 

Indiandieti' nts ad'quateconsumption t et necessary-J..proteinreurmns hsoybeans' has great~potential rdcinaduiliitrstion of~'for aument~ing hmn rtnin 

and 'is targeted, fo hecare by 198-8 8680,0 

The nutritional potential of s~'beans inm this context isconsiderab le. They, contain about ~~percent loil, 40 percent protein and 20almost ~all, of ,the essential, amiino, acis an <W<large -amount of unsaturated, .,essential. fatty -acids~Supplementation of cereals, with soy protein provides 'an',aminoacid complementation, which -results~ in increa'sed. prti 
-- ' 

<quait and uatypproaching that of animal protein.' .This~ improved food quality-p I s 9 important ~,because oftl its" 
"acceptability 1 , .to India's ipopulation which7,vegetarian, In addition to7tit high' 

I agl
flood valIue, soybean's 'are:oane of the least expensive sources o-protein. Therefore, itwolb dvantageous - to develo'pt processing and utilization -

9-~<techniques 
 that-wouldmake::soybeans mr4deyavailable.
 

~ Purpose andDescription' 

Thbasc object ive55of this project is to mxmz h s6fod 

andy util'ization. with'-particujlar, attention 


Ofsobensa oure hrugimproving its processing <, 

to the, low incomeSegment of~thfe 
 society., Research activities,'7therefore, are >
geared t'o, edveomn of simple and aptbe.soybean 
' 

processes and 'equipmentand,subsequent 
,

technology,' transfer. to ' 
hmall.
the rua ain at e nome, "village and so industry ~ level. 'I 

"-'-he Central Institute,~ of Agricultural 
1 EngZieering (CIAE),anIA~institution loca'ted at KBhopai-, Madhya Pradesh, will, b~e'-i-Kyresponsible ',or conducting the research activitie's 1n 1soybeanprocessing Iand. utilization., Some, of the" scientific stafEf, 

z 

tcnclsaffo, laboratories, 9and equipmjent~ a"re'.available. 
-The-
 "proj~ct; will , complemant' th or'o 

"~u 

th~e :"All India --- '"-9-""'} Coordinated <Research' roject !on Soybeans", which is dve oing ,y':'soybean 'va'rieiies e'ult'able for differing regions. i1t'
also (complement the breeding program or 
Will 

f~ developin'~
Iiiighyieling' varieties with!--high~ resistiance to' diseases "and ~""~ SN~' pests at".. PantUniversityj d..?< nd th ''rishi Vighwa Vidyalaya~Agrici 

-ndia
U LeInRaerseearch 9',9r<9"9"' 99 

I~~" 
hn,t~ttueIAt 

-9.-' 

9- '9 - ,49,~,- ~ 
- 01 
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The 	specific components of the subproject ace:*/
 

I. The development of processes and equipment for
 
full-tat soybean flour applicable to the home, village and
 
small industry level;
 

2. 	 The development oi processes and equipment to obtain
 
dal (splits) from soybeans applicable to the home, village
 
and small industry level;
 

3. The development oi low-cost extrusion cooking 
processus and equipment for soybean flour and other soy
products applicable to the small industry level; 

4. The development 01 processes and equipment for 
preparing low-rat soybean flour applicable to the village 
and small, industry level; 

5. The development At processes and equipmient for soy 
flour supplemented baked products lpplicabie to the small
 
industry level;
 

6. Th e dvu Iopmmn t of processes and equipment for 
fermented and coaguiared soy-based products applicabl.e to 
the 	home, village and small industry level;
 

I 	 The e:3tabliu:amnt of appropriate systems technologies 
for handling, stor~age and packaging of whole soybeans and 
soy products; and 

8. 	Supportive training program in nilseed processing and 
utilizat ion.
 

*/ 	additional components may h)e added at a later time 
according to -stablished procedures. 

The project will finance tile iol lowing inputs to 
accomplish tWese components:
 

1) 	supplemental staff at: CIAE at 
the scientist, technical 
and labourer level; 2) training for Indian scientists; 3) 
U.S. scient ific consultation and 4) some laboratory
equipment. 1) scientists will be supported by the 
subproject. 58 months of direct subprojecL related training
and 50 months of support in academic and other training wil 
be provided. 25 months of scientitic consultation are planned.
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ILLUSTRATIVE BUDGET FOR SOYBEAN PROCESSING AND UTILIZATION
 

(COI AND AID)
 

ALL FIGURES DENOMINATED IN U.S. DOLLARS
 

($000)
 

ITEM 
 A I D GOI TOTAL
 
FY LC TOTAL LC
 

A. Training, Workshops 24
552 576 - 576 

B. Consulting Services 
 375 - 375 - 375 

C. Comnnodities & Equipment 527 356 883 - 883 

D. Facilities 
 - - - 174 174
 

E. Office Equipment/Supplies - - 80-

F. Operatioial Research 
 - 142 142 - 142 

G. Vehicles 
 - - 28 28 

H. Maintenance 196 - 196 459 658 

1. Staff: Present  - - 109 109 
New - 152 315152 163 


TOTAL 
 1650 674 1013
2324 3337
 

Note: Figures shown above are estimates and are subject to change. 
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.,SUBPROJECT12 
 POST HARVEST'TEC11NOLOGY OF FRUITS &'VEGETABLES
 

;Th~e .proposed subproject \-i pos tharves t technology of. ___ fu-'s-and tbe-fc ss iiproingon the 'postharvest
systemi 
 for seven perisghable commodities; -namely~, 'mangoes~,#
cirs, guava, , ba'nana, onions,, sp~aoes and omatoes IN

investigations~are, to be conducted atfu oain-ivle
 
ecl~~b~~ ia
1~ ~ . CordinateP' Pro ram O1~ otharv sTehooy o Hricultural> :Crop"Agricultr 1al Reeac (IA).C nin Cuclio
ec


Sbasedon the ent~ire marktin sytmI satn it rhret"
 
and hiarvest problesa otiung eiher
o heermia
 
market~I an/o th 
 1tsin
acil~ity.,1 'The 1 lmttoso 

'.presn htrcue such~j ~a 81' inadinfras hdequate ~containerscolignsufiien ndportansport,C arep'outlied with 
proposI1dIIIIr 
 rcr
Ie aleratve including the use of 

.11 

evprtive colig imroe handl~ing_;n harvest methods anI~IA~ var je'ysel1ection. Economiclss' and imnpac of new methods 

I I}III 1l4,"New 
 and m~odified postharvest tehnolgysytms forand vegetables focus n minmzn post vest l osses. futTh e 
5- overall~objective 

S 

is "to -inicrease" the' food~supply.,and 4iprove.~the 1nutritional stau of the Indian :people by edcn
 
.Posth'arvest losses'and 
 'rvn qaiyof the~sele'ted crops .I~I'j 

IResearch on reducing~postharvest-losses
Icrops I 6swi 1 be of the selectedI 
 assigned' to .three "existing 'research institu~tes: 

Inia Agriiultural' Research institute, at, -.Dehi.. IARI)';ReI~gionl ,Research,' Center of01 IIHR, Luckinow;, RRC, Lucknow. IIndian~Institute o'f Horticultural ResearchIn adiin :the creation 'of -a new research (IIHR, Bangailore. 
.iI?>
,center, at Nagpur

byIA is contemplated. IIHR, Banglore, L k~I ahH~d
th: apu: eerh 1CenterI were identified, 

*I 
on the, bas is o f 1IhI4j.4~her strategic.' ocation.-iii regions' ,th~iich requires- transport~to ef es rpother :regions. rdutowhile, IARI is*1~~ocated1 -in.<Delhi ;which reie Is, substantiial -unite ofR
 

roIIjlp.bdiuce from oter regions.,the, existing - institutes.~rIIihave--scientistel 'and faii1'' cpbe o 'spportin g'ilimited 
. 

rese.Iarch prgas reducing_n postharvest 
v~~Il,~.Ihowever, food losses,4 additional sci~ent.ist's", will be, rquirecl to support the 

<proposed research program,. 
I ,I 

I~*The4 subproject will finance scientific equipmnent, tann
4of Indian scieits and consultation of tU.S. scientistsfoeach.i of~the fourprop~osed locations. <:s. 

oil: 
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SUBPROJECT 3 
 BIOLOGICAL NITROGEN FIXATION
 

The biological nitrogen fixation (BNF) process supplies

most of the nitrogen requirements of leguminous crops. The 
pulses like Bengalgram, peas, pigeonpea, greengram, blackgram,
lentil, soybean and groundnut are important f'ood crop legumes
in India. 
 The importance of these crops is illustrated by the 
fact that the Gu1 has targeted oilseed prodtion at 13.5
million tons and pulse production at 14.8 million tons for 
1982-83.
 

Currently, pulse yields in India are less than half the
yields of cereal. crops. Cereal yields ace generally higher
because of the availability of HYV's and the use of nitrogen
fertilizer. Fertilizer nitrogen is essentially dependent of
fossil fuels and therefore, increasingly expensive. Moreover,
since tood crop legumes are capable of biologically fixing
nitrogen trom the atmosphere, it is prudent aud critical that 
ways be found to utilize tils process more eftectIvely for 
meeting crop nitrogen requirements in the luture. 

A number ot species of bacteria ana allne have the ability
to utilize (tix) gaseous nitrogen from the air. Some of these 
micro-organisms work symbiotically in nodules on the ofroots 

plants and require an energy source trom 
 the host plant.These bacteria (Rhizobia) thus far are the most important in 
terms of agricultural legumes crops and have been shown to fix 
up to 400 kg/ha/yr of nitrogen under ideal conditions. 

A major I imi tat ion to deve lopment aId promot ion of 
appropriate cultures for leguminous crops is the lack of

viable effective inoculants for many of the, legumes. 
 The kind
 
of legume and soil c-ndi t ions vary be tween different 
locations. Rnizobium strains need to be selected tor
particular legumes and soil and climatic conditions. However,
rhizobium inoculants are highly perishable and often lose 
viability bfore reaching their destination. 

Prior ity components of the subprojecf: will be to: (1) 
survey and screen dif ferent BH sybt ems undur agro-cl imat ic
conditions in India and to develop a Na LioLaI Cu 1ture 
Collection of both Rhizob ium and Azuspi ritlum; (2) to
ascertain whether significant yield increase can be obtained 
using available legume inoculation tecnnology; and dovelop a
procedure to ensure quality of legume inoculants available to 
farmers. 
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This project will benefit 
 greatly from Indo-U.S.

collaboration. The technology in the U.S. is highly advanced 
and there are more centers of BNF research in the U.S. than in 
any other country. 

SUBPROJECT 4 
 NATIONAL CENTER FOR ENERGY IN AGRICULTURE
 

The rural agriculture sector Indiaof makes extensive useof non-conventional energy sources. Firewood, plant and 
animal residues, human and animal power and direct and
indirect solar energy are presently used in the ruralhousehold and village setting for a variety of tasks related 
to agriculture. Bucaune of the constraints on resources and 
necessary capital forneeded development of large scale
commercial sources ot energy, the agricultural sector in India 
must develop and rely on conventional alternative sources of 
energy. 'this requires careluJ analyses of the new
technologies espec ial ly in terms o. their potential
suitability to the rural serting as wel l as the cost and 
management requirements for adoption.their Novertheless, the 
finite supply and escalating prices ot the world's oil dictate
that new and enhanced use ot renuwable energy technologies 
must occur on a broad scale throughout India even though the 
present cost ot many of these technologies is beyond the reach 
of many of the rural population at present. 

A broad range ot alternative energy sources and
technologies can be developed. :4one of these will alone offer 
a complete solution to energythe requirements. Thus,
considerable effort is needed to iduitify, develop and 
disseminate these resources. 

Ine agricultural sector in Inaia has a critical need to 
develop new energy technologies, both for production
agriculture and the post harvest technology. The lack of 
suitable transportation, packaging, storage facilities and 
other processing industries account highfor food losses inIndia and low returns to the growers in the event of the good
crop. During the last ten years the COI has initiated a
number of projects aiued at solving these problems. Progress
has been wade in certain areas such as biogas producti )n and 
limited use of solar energy. However, the GOI recognizes that 
more effort is needed, particularly in the research and
 
development of new technologies. 



Recenty dCA "profsor 

pos1 in- t Pnab -gr~ cu t Unier'sity~ it fu onntes.ee Bue~
:Aar Zdi tudies, arebein Uer.aken t nn ln
 
f3ib t don-t giculture and re a
ion 

chara'cte: ize po tn t o-w as ty e';
 

d~ro~nmic8 nd is tm.ry b~conversion, processes and 
deveop economi.c-, gasifieors .and' biomass processas.i Sinei7 

A r~ s~ a~ d'ia~ coord ina t d~ I1CAR Scheme~ on ner 
Reqiremems. n te,,Agrcultura. Sector, monitoringeeg

nedd eeg 'availabl.e an '~idntifying ciia gas TergICAR 'has launche an All India oordiated Project on#~Renewable Energy Sou~rces in- Agricutuhral and' Agro-based

$~j Iindustries. 
 Trhe Central ',,Sitt of Agiutrlniern
 

hopal asrn
in BT~ has~create researchL team on Ag culur 

SThe su~bprojec tob esge and impeented under, thieX-~SjAgricult~ural Resarchl~ Pro j'~ ~~<$v 'ebjctive of Z-
~ assistin theICAR~ inP strengthening~ an advancedA tocen ter 

~~ energyK resea ~aijdevelopmenit tides 
aimeddat finin suitable tehooisfrte giutr
 

__ -+related t~o thie.eeg reurmnsi vaiu arclte 
prdutonadpstavet ytes ietiyand research~ ~ 

prmiin f wnd-;%bioga and otherj~xsore oa, 
2 

bicovro te hnolgies~ appropri.ate to India;. and, develop2 t.and evaliuate on anAadaptive~ or pilot level the~new 
A-V' 

ft.~A'~A tetchnologies, inAcluding the management and cost~effectiveness 

This supoec ol complemenit' the sola eniergy 
Rua orProAject' (386-0465) 'and thae bi.oconve'rsioi activites7-WiA 



supported urier 
the~Alter~native7 Energy ResouircesDvlomn 

The U.S. has deelioped 4a nulmer of outstanding research''~Y 4
 ~- centers in th Hod fenry eearch inLagriculturze .,~ereA
<'~ collabraion with this 
subpojc ili be benefiAcial.Y 

A' - -A-A ~ 'A-A -- A5 

t~ 'A'A - A- - 2 $A 
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SUBPROJECT 5 ON-FARM WATER ANAGPIENT
 

There is enormous scope throughoutrainfed agriculture India for improvingthrougi better utilizationrelation 
 to regionally specific ot rainfall inland use capabilitiesAlthough eXisting and planned irrigationto agricultural schemes are criticalproduction, irrigationnot facilitiesbe availale aloneto maximize willprouuctivity for aof india's major portionrdinfed agroclimatic zones.
 

increased 
 population 
has placed
timber and hQiga demandwater resources on soil,throughout
of the country.food, fodder 'The needsand fuel haveexploitation resul ted in uncontrol ledof torest and soil 
 resources. 
 Deforestation,

besides reducing timber resources, has resultedersion, reduced in severe soil
flooding ground water recharge,and :edimentation higher incidenceproblems. ofrainfall 
in 
IndAi aggravates 

The ni tu i, of monsoonLhese conditioimproper managenment. n s ,aspecially under
On the average
hectare of nearly b.7 mill inagricultural landthe saML- tire nure 
are flooded annually whilethan at50 districts are declared droughtstricken.
 

Soil conservaition has been practicedFirst Plan period. Nearly 23 
in India since themillion hectares13Z Of constitutingthe total cultivated

conservation area has receivedprogram, 
 However, some sort ofthere isconcepts now a need toregarding rethink,oil consurvation programs becausechanging of theagricultueral productionpopulation technologypressure on and increasedland resources.availability Mloreover,o.i new thetechnologdata, quantitying i e s for computing hydrologicclimatic, soil and groundwateroffers a new approach parameterstIL evalIuatingwhile maintaining land use productivityeffective conservation 
measures at the sametime.
 

Conservation 
 efforts 
needs ior tod, 

must now be conceived in view of thetue l and fodder. 
 Thus,effective means tu 
deve lopment ot anmanage resourcesrequires scientific of 

and maximize productivityanalysis an integratedinvolves ntegrating ecosybtem. Thisconservation technologytechnology withso thot productionfarmers benefitbase and the naturalol the iation ret;ourceis protected.
scientific Conceptually, adisciplines number ofmust be interrelated in order todevelop land and water Management systems. 



The objective. of .t h ubp jc is devel'op an 
effctie cL tfc: ba's-is''r. as irrigation ~oInunderi dif feren t grclmat'; oe in 'I"d~. 

farm 
eIS a 

r bf~ze ntens~ yearculturaleca-
i.rrigation adn 
 on-farm' water, management, research in' thiIe ;USDA

asas ell he ~n grant, univers2 ties.. Techn-ique fo
efficiently' ob taiing ,fie&ld data~and' for :its interpretationhave~been well] developed. U.S. universiIt ies and USDA research'
centers will collaborate in the project.
 

SUBPOJET 6AGRb FORESTRY RESEARCH 
 ANID EDUCOATION 

India has aproximately ~75,,,million hectares of forested ~land of 
which ol .~30 mhilin hectares 'are cniee
 
prdutieoes ad heeare,~ fo 
 temost part, relativel~y ~ina sile Ms t f the' remainiing 45 million 
hectares ~des ignatedas~ fores t are presently unproductive as a result of 

'W in i im
c n t ti 
 b r a d f e o d h r 
 e t
 

Beaue fpopulation. pressure, the demand for both fuel ~"wood an~d timbe prdct a 
 increased sigifianly in 
reent 
 '& 12IA years. the saimeAt tIiefood pr'~oduction req imeSincreasing and -this~ aremakes it imijerative'O~i tai1e~e>~Yt~-~approaches reforestation~ programs'to which take'Anto acco~unt~' lK~thefood, fodder and conservation needs off the countr~y.~Presently, ' ocial4 forestry 4 programs 
Sfunded ifn most~majo~r 

have been designed and ~~ states of 2EIndia and\ these ateptt
fcson developing a process of integrated ru a eelmntweelocal. fue wood and4 other~needs caiinbe met. Al'though ---consderbleprogress has beeni made 

I 

ov er4 the lastz few years isocial forstry, it is recognized by the GOT, thatL the of11lack

4basic< an a4pplied research is liAmiting social f ofIIs7117. 

Th Natona Agricultcural Commission has& drawn ateti1to developinga staeyo Production Forestry' I.. .social -2<-"Frsr 
production forestry an 

esac n Educatii, Bothresarustan oilforestry~uut~<74 
rely on 4forestryreserchandeducation in order 

4programs. to, develop stron'tg chsvThe USAID~ Forestry Sector.7 Review (18) conclu~ded ~ - that 4agro forestry research~ and 4- educationi was paramoniit'to ~~deeopn an effective naioa staey Urgen~t attentio 

foetan gillu production systems. ~ I':.i1~ 1~I17 
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This subproject will be implemented through the ICAR and 
will establish and strengthen a National Agroforestry Research 
Center. Coordination with other Indian centers, universities 
and institutions involved in forestry and related resource 
management problems in improvement of tree crop systems will 
be developed. The objectives of the project will 
 be to

couduct necessary supporting research on tree crop genetics,
soils, ecology, physiology, biochemistry, tissue culture and 
other fields to support the tree improvement effort for social 
and production torestry in agriculture systems. Specific

priority activities will include, but not be limited to, (1)
special studies aimed at defining forest-food crop production 
systems under difterent agroclimatic conditions, (2) selecting
superior tree 
 species and genetic improvement, (3)
establishing seed orchards 
 and (4) field testing plant
communities or efficiency of biomass production. Special

emphasis will also be given to training ot forest scientists. 

Strong and active collaboration witn U.S. institutions 
with advanced experience in forest research and resource 
management wi1l be brought into the subproject. 

This activity wilL complement the biomass research and
development activities supported theunder Alternative Energy 
Resources Development project (386-0474) as well as the 
activities planned under the proposed FY 1984 Forestry
Research, Training and Extension Project (386-0488).
 

OTItER SUBPROJETS 

Other areas of agricultural research already identified by

the Indo-U.S. Subcommission can be considered for inclusion in
this project. The list of topics selected for research cover 
important problems; as,such livestock breeding technology
with emphasis on efficiency ot production ard animal utility,
pest management including the use of insect pheromones and 
control of nematodes, and research on bioregulant and plant
hormone utilization, management of agricultural education and 
research systems.
 



B. Adminis tra tiv'e 'Analy~sis" 1./, f 

1 -organizat ion--and-Admint rt i-n-bYf7CAR__ 

The Mini aster for Ariculture and Irrigat ion. in~ thGovernmeit, of Iidia is the Pre identof th~ IndIia~~4grculur1 e~erc IAR: 
 e n,nCouncil for
Ag~iculural Ritesearce (IPRe)ie T'Mini.ster, ofS ate kin tileMinstristheVie PesientofICAR.-The Director Generi
7 of tile CouncilV is, the prinkcipal executive~of the Counil.i~ 

istconcurrently Secretary to the Department 

He
 
of~Agriculturalkx 4 

Reerhand Edctinof the Government of India. Hfei also 
Sfunctions ask the principal advisor t' the: GO2E on all matters
 

conce with an'
, agriculture, i..usa1ndry nd ishrie
reerc n education. ~-

At the~hedqaresof, ted'IAR, 4 the Director Generalj,is, on-)thie technical side, asitdby four Dep'uty~ Dirctor ~ <
 
'-AGeneral1tui3 -(a)n Co sciences' (b) .1Soils, Agronomy and
 

2Aiiuta Eninering (c)~Agricultuiral Educlqiion and (d);-
AnDlSiecs.The Deputy Directors Generali 
are assisted' byK~&
Assitant , irecorsGeneral~ and! other ltechnic officers. Oteadministrative side Director is'the General assis5ted by~4 4.the~~'Secretary'-of the-Council who is also the Joint Sertrinthe Department~of AgricL11.i~J ReserhadA~iairn 
 h--~
tural,ah searca dcto. h~ -~secretary, is,assisted by a Director, of Personnel-, a Director~fo Finance and a number o f Additional Secretaries, Under~~Sertre n other administrative staff. 

The, ,'activit~ies. of the ICAR --are fiinaniced by theA 
A. Government of 
Idaby v)ouright 'grants-in-aid n 

4receipt of the'A'ricul turalI Produce Cess :Fund. I 
impart th desiredA degree of operatinal tle ibility~and sBpeedrl
inpojc implementation,< the1 GOI a~agreed, to give~a um 

A 

~sum granit~ tohe-Coiincil every year., This~wi,, eCM e 4oftwo~~~ ~ ~ ~ nd().NnPa~ ~~~r' TeCouhc i 1' can ~pat;vz)()Pa 
ecnmz on certaiLn items and~reappropriate funds for -other'y<.

purpseswithin- its Acharter. As~regards Plan outlays,, the
 
Couci iable to~ 'rappropriate tra'm onie .,approve schee t
 

anthr ttl,
roiedth , utlay, ot all schemes for a~fivel 7 
4A~;~Ayea peidde not _-eXceed t~ proved outlay in thle Fives


Year Prlan nat Se yAdd 


Fiacei associ ted ;with Athe 'ICAR as a of the1meber
Goerin Body an advises the ICAR on all matter~s relat.ing to
 
itsbdget and expeniture
 

K-;l/ se e Annex C or more extensiv~e revtiew. I9 

A*.Al 
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As the agency is responsible fo th'e central 
governmentis contribut~ion to0e cation%.-the7'-ICARenue ~both utura 1 research~andnae teicnr1ad'se 
governments and. facilitates >COoperation I i.thternatiana1
agri-cultural. 4 research intttos and 6t~her ,,nernaionial
 

rltionships ith many& of ~the inteiat.i a1' research ceters.~,
Aand has7rMadea sbsantial cotiuion to xthese centers2 and 

theintrnaionalcommunity. Ithsa bugto 378 million
 
f or Siththe Fiv Yea Plan.' 

The, ±CAR provides J nancia, .techn ica I and mngmn 
J3~22.2;~..K support for thefoloin initituti6ns~nd PLaaezet' 

24j.J<~~ twenty-thr~ee State Agriculturalu
,2.<~Te iie...
 

Thity-ivecentrally-controllendagiutrlesrc 
institutes and centlers anfd2l12four :projct drect raU tea
 

~:j2222.~~~. tha2. .'-More~ sit-iv naionatlly coo'rdinated research 2,222.2.2.

2 2~2~23,3~2schemes 
 on commodities on jproblems of widesprad concen; 

Oeainlresearch projects in selected areas an o6n 2 

22224322.2 ,applied-subprojects in various parts .of the2country;2'< 

2.2222A 
 numberlimited of ad hoc reserch projects......cte by22 

2223~.22'2~3.
2 individual institutions; and' 22.,322 

implementation ofthe Lbt-adprogram 
 through"2all> 

SICAR research projects; this 'program aims 
2 

to. trans fer 4
2 

tcnlgfrom.'the laboratories to the'marginal and . 
1 

ama 
1 ~farmers.,>,..j,. 

223....2222. 222.22, 

"'222222. .22>222These 2 24 activities are discussed in further de tail bel ow 
2 

,"A~~ 

a. The State Agricuiltural Universities 
'.,. 

~ The ICAR" is 'responsible 2for, thee coordination 2and242.;'2.3.r.2.2.31 

prootonofhigher agricultural education in In dia# OneY of232 
4

its most3"impo& 3 
rtat func tions istoimprove""'the ::stanards o 

euainadtanqualilified 
personnel to~ provide2 a souind 7.2; 

t echnological
3 andi scienitific base for tIndian agriculture. TLo .( '23.,22232 

accomiplish these "functions, thie ICAR pjrovides a~itnet 

progrerns; (2) the im~provemnt 2of s2tff pay scalesan 82d,(3) '.2. ,(' 

2 22 2.2 3 2 22 3~2222232,2'Y 
22 '222 2, ."("2 '2,3 ~ .3~~23 2 2."22 .2, ~ 2,2.22.3$ 
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SICAR handles ti-suPP~~4hj8 dcarL1 
T e 

i~~ un er the Deputy~ Di i'tor 'General for 2 AgriculL ral 

The present system -of t'wenty-LihYee arcluaunvrii' in seventeen states..wa~sdelodovrte astwenty years t o provid1e scienftif edcu~nwhc ~ild serve .et>i6e9'aio 


wic
thejrneeds w
o~f thie farmilng community. The universities wer'designed to be involved in both. teahn adapp IIied,.research
~ad.teir students- were expected to larn .a .,prcia
4~~orientation to agricu ,rlprles SeAnx
« ~~ for~alist of State Agricultural Univer'siis (~) 

~'~~'>-'b. Research Institutes 

. 

The ICAR provides~management and financial' sujpport~ to,~. thirty-five centrally", controlled research institu'tes and

prjet irectorates whch-'have been establihed to en{sure49<ini-depth 
 research ,on a. wide
~~scientific range of coimmodities ''and,problem reas,',,~,, 

-

STh e'Indian Agricultural R~esearch Ins titute (IARI) in Delhi ,)" >'Xisamajor 
center Jof ,reseac 9and 'trainiing ini India.t it was 
-~~~<established :in Pusa (Bihar)in 1905 later toand transferredDelhi in '1935. "The majo furic'tions of the Institute-in~lude:

~ji<7> ~'basic anAd applied research inito selected ',aspects of. crops~c~enesteaching 
atthe post-graduate 9" 

lev~el,- and conducting 

"Q<Terri ory ofDelhi., 

-, 

IARI' isrenownedifor its contribuijons oteaacmn"-"of'knoiwledge, in' "agricultural sciences, <in India.' Al though'is: a research ins~titution," t'it , has ac.quired the""statusdeeeduniversity,, .y' the"1956, Act 
of a 

of University, Grants 
~'< "<'C~miiisin.It has now been training students,'f r 'Masters 

9,Science Iand: Ph. D degrees in' as :many as fifteen 
f 

disci plines, 
''' 

,~~: an~'id "its' functions are spread :over -as 


many as seventeen
 
'-A'~"k~'P'< divisio'rial3/ ,'-<-'-J'~~ 

.> 12/, IAR; History and IndianGrowth:, Councitl of~Agricultural '>~4 
' '' Reserch KNew DehDecember,17 pp. 127-128.
 

13/~fGenetics> 
 and Plant tBreding, Seed Technology, Plant"
Patooy .~Mic~robiolo'gy, Agronomy, 

' 

Solv Science' and 
4'9Agriculdtural~9- - '-9 

'9 
1 Chemistry, Agricultural~' Piys ics1BioCheisty, grcuural Cheicals, Entomuology, Mycology,an PlntPathology, H~orticulture, Veg~etable Crops and" ''~ 

Flriulture 
 Agi-ltra 
 -hiee 
 g Agriclua
 

Economics"
Agicltra an 
 Extension
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4The, other research institu~tes for tapecific scientif icW 
'J wast~ me-v~LuLr~ged the a~ tf CorKwi h -wor the t e 

'-thr~ough: the ICAR, it enabledVthe~problems o giclue obviwdcmrhnsvl 
4 c incorporates, ia'wide, varietyof research enevr out wd and provie a igi>icn
-y~~mechanismn for~ the development and oftrnfr~ apiedan~


~agricultural tchnology.'~ 

c-All~ India Coordinated Research Pr ojet 

ICAR also organizes fcommodi
++++++;++,++ +,, hand tiesi-++ V+ +naina coordinated research.- schemesj ore thanmosityie---or problems- of, widespread .interestVl5/ Th'ese projects operate ~ thog ICAU Jnstitutes as'swefl ,as~ through' agricultural
universities.:andhe efore, provide a link between Center andState,, level institutions. Whl'.the ICAR institutes 'and.

agi~ltrl nvr'te organize research 'bn fundamental andapplied aspects of production, -preservation and utilization, of,,crops,,, anim~als and fish, the ,coordinated projec'ts undertake

led on'a lpp research, specific cormmodities." The corintd
,Projects 'complement the work-which 
is carried out~atthe State ~ 

agriultralunivrsiiesand research institutes'ofCAR.' -~ 

The, National, Coordinated Mlaize Improvement Scheme,-instituted~by: ICAR' in cooperation~ ith 'the' States in. 957,' 
- '~*- laid the foundation-for more, effective -national plannin'g ofresearch-rn a commodiyor problem'basis tpoie 
 oe


'for' the,. development ofohrnational ,coordintd schemes. -SThe basic format 2of the '- programu incldd'a ntios1 
Y'coordinator,,' 
 based fat IARI, ,four hihl producti aze
hybrids-\were, developed, tested an for~yreae preletva with 

_ ide adaptability, in th agtcPan h Tera anid ithe~Dueccan., Te,scneme resulted in t development of plans
they National, Seeds Corp~orationi which would, arrange for ' 

.

prodctin ad,'ditribution'.of foundation an~d certiedses 
of tese hybrids and 'improved varieties, andhybrids of other crops -for' u~se by' farmers throughout the nation. , This model of-,research roved to be an effective means to tackle particularcommodity-specificprbes
14 /b I. It arroe em/h lt in An BO A n B. 

',"f-,C-+-. 
--15+.++++ + ..........Inditutesnte++a ++......+ + esachPojc-- are
-l/The Al ++ neJ3Apnd,.+ i!i- listed in J -,- -,- ' 

> :+++-++++++++ + ++++~Annex B, Appendix C. 
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Major 	 advances have been achieved through thiscoordinated research model for the production ot severalcrops, most notably wheat and rice. Indian scientists furtherdeveloped basic genetic materials from abroad to 	 incorporate,among 	 other thiugs , d es ire d grain qua I ity, bruad-based
resistance to pathoge"s and 	better adaptation to 	 the country's
differing eco.ogicai zores.
 

Several ot 
 the 	 All India Coordinated projects willrelate to the research to be financed under the project. Theyare 	 soybeans, oilsceds (groundnut), post-harvest technology offruits, vegetables, citrus and potatoes. 

d. 	 Other -Research Projects
 

Tile ICA; aLso cunduccs operational
in 	 speckiic Co.j if the country research projectsto gain an insight into the 
socio-econumic c:on;trainIts affecting the adoption of researchresults.16/ 1 ",I 3oyb.,n 	 processing and utilizatioT subprojectwill finance an pe rat tona research compoent for testing 	anddemon stratia;g the T)pro .ec ts research results. tCAR alsosupports a number Li 	 ad hoc research projects coTnducted by
indi v Itu 	 _' in. t tilt I1i,. 

e. 	 The Lab-to-lW:,d Program
 

In 1979, thc [CAR 
 in;tituted ati experimental program
which 	 a mifas to 	 trans fer tile latest proven and viableagricultural tochnology to 125,UOU( farm families of 	 small andmarginal farmers, land.ess laborers and othor conirmiunities
rural setting, roptLesent ing the poorer 	

in 
socio-e conomic groups.Ihe La-to--l,and programn is beill imp leioenuted by 	 th Councilthrougih 	 the Stingcx re earch centers o.t 	 the ICAR institutes,

agricultural univers ities , aftilinted agricultural collegesand 	 VOL.Lutary org4ankiations. Scientists in over 300 	 research 
locatonb of the IGAR are 	 participating in this program.
 

The, Lb-to-Land program is opera ting 
 in eighft agroclimatic
zones in India and involves the 	 selection OL target [a rmfamilies wh) re ceive 	 ass istance, empiia. izing families havingone 	 to two he tar , of land and are willing to adopt newagricultural techilogv,. ICAR sciemitists are 	 developing andimplementing individual farm p lans for the selected Iamilies.In 	 dddition, training 01 farm youth and 	 farm womei is alsobeing 	 undertaken to 	 accelerate tUe adoption of new 
agricultural technology.
 

16/ 	 These projects are 	 listed in Annex C, Appendix D. 
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The program has provided a farm level interaction for 
research scientists that will permit the design of highly
relevant research activities to cope with farmer's problems.
Based on the success of the program, the ICAR has decided to 
extend it until May 1985. About 75,000 new farm families are 
expected to be involved in the program's second phase. 

3. Staffing Policies 

The ICAR has constituted various selection committees
interview boards for the selection of personnel for scientific 
and technical 
posts at the ICAR headquarters and at the 
institutes. 

Boards hive also been set up for the Felect ion of 
Directors in various grades at the institutes. Boards include 
the Chairiian of (he Agr iu Lturai I Scientist 's Recrui tment
Board, the Director General or his representative and t %o to 
tn rec ad visors . The Pre; ident , the V ice-Pres iden L, the 
Director Geu raL, the Directors of the institutis and the
Secretary s have specitic appointing authorities for 
specific salary Level,;. 

The recruitmenLt board is responsible tr the recruitment 
to posts iii the Agriclt ral Research Service (ARS) and other 
such post,, and services as may be specified by the President. 

ICAR has a comprehensiv e personnel policy and procedures 
to recruit qua Iii edI staff, prov ide career development
 
opportuA Lties at alil 
 s taft levels and offer a good promotion
potential. 'hrolgh this system, including the ARS, the ICAR 
ha been abl, to attra't numerous qualif ied Indian oci en tists 
and technicioins, ermploying over 13,000 people. 

C. Socio-Ecoomic Analysis 

It is possible in principle to assess the economic gains
likely to accrue from agricultural research programs or from 
particular 
 igricul tura I research activities such as the 
subprojects proposed for funding Under this project. Since 
the 
 late 1 960 's a Iarg e number of ,x post bene f i t-co, t 
analyses of agricultural research have betn carried out and a
good deal of efl;rt ha , been devoti.d to the development of cx 
ante mode[Is fur agricultural research re.ource all oa Lion. 
The be include bene It-cos t as we I L is more coiprehtens i ye 
e cono i mode Ls . 11/1 Unfortunately, these ex anmite methods are 

17/ Vernon W. u tIan, Aricultural sroc
 
Miuneapolis: University of Minnesota Press, 
 1982; see 
Chapter 10, "llThe Economi c Bene fits t rom Agri cU I turn I 
Research" , and Chapter II, "Research Resource Al loci LIon". 
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goierally relatively expensive 
 to apply and require an

e.censive base of high-quality data. Also, ante
ex estimates
 
of long-term research 
 benefits necessarily remain highly

speculative and subjective, and there 
 is a wide range of
 
plausible 
outcomes.18/ Consequently, neither the 
 ICAR nor
 
USAID has attempted to carry out 
ex ante bonefit-cost analyses
of the initial subprojects. However, a University of
Minnesota consultant provided under AsiaAL's Agricultural
Research Review Project assessed the overill productivity and
distributional 
impact of agricultural reL earch in India as
well as the prospects for each of 
the subprojects,. His report

is inc[uded as Annex B. Th i section sumia- izs the 
consultant's conclusions on benetits and b eefi t incidence and
adds some observations on socio-cultural feasibility 
participation, replicability and 
 on the rle ot women.Additional subprojects considered 
 fOr Iund i rig under the
project will include anu economic nilys .i a part oi thea s 

subproject proposal.
 

I. The Economics 
 of AgricuI ural Research in India: 
Overview 

A number of studies in past investment in Indian
 
agricultural research indicatedhave that th, rates of
 
return from research have been hih. The estimates on
internal rates returnot are sumiarized in Annex B Table 
1. It should be noted that most o1 the returns to

research in the earliest 
 study (v2nson) are due to
 
research before "Green
the Revolution" wheat and rice
 
varieties were introduced. Thus, it was Indian research. 
not research in Mexico or the Philippines, which produced
these results. The new agricu ltural techinology of the 
mid-sixties aid lift the 
 prodct ivity of the research 
system ancl this probably accounts for the dti hference 
between the two time periods in the Later study by Bal 
and
 
Kahlon. The higher rates of to
return agricultural

research may reflectalso increas ingly tavorable pric ing
and other policies for foodgrains after the mid-1960's.[9/ 

18/ ibid., Chapter LI, and C. Riclhard Shu.way, "Models and
Methods Used Al locateto K,'sour,c, in Agr iCu tural 
Research: A Critical Review", Tihurnin s 11.Arndt, Dana G.
Dalrymale and Vernon W. Ruttan, Wcouurce. Allocat ion and 
Productivity in National and InternaLioial Agrici turaT
Research, Minneapolis: University of Minnesota Press, 1977.
 

19/ USAID/India, "Agricultural Growth in india: Policies, 
Performance and Impact", May 1982, 
Section 1. 

http:outcomes.18
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The high-yielding cereal varieties (HYV's) introduced
in the mid-1960's were highly responsive to fertilizer and 
performed best under 
irrigated conditions. Consequently, they

had the greatest impact in those areas already well endowed 
with institutional and physical infrastructure and have
probably served widento regional income disparties (see Annex
A, Table 2). With respect to the incidence of benefits
between producers and consumers, between large and small
farmers and between tarmers and landless laborers, however,
the recent evidence suggests that the overall distributional
impact has been favorable. Real foodgrain prices have 
declined since the miu-1960's (see Annex A, Table 1); the poor
have benefitted most Irom this decline, since they spend
50-60% of their income on foodgrains, whereas the rich spend amuch smaller percentage of their income on basic food items.
Small farmers have been quick to adopt HYV's (despite a
tendency to lag behind large farmers initially), and the HYV's 
themsel ves have increased employment. 20/ Overall, the
foodgrain production increases associated with itYV's may have 
resulted in an improvement in rur,,l income distribution.21/
 
in Punjab and laryana, the states with the 
 most rapid
foodgrain production growth in the 1960's and 1970's, the
percentage of the rural population ) bu low the poverty line
declined to 12% and 23% respectively by 1917-78, as compared
with the Indian average of 51%.22/ 

Returning to the issue of impact on productivity, the 
tact that rates of return to research investment have been 
high in the past aoe, not necessarily mean that returns to all
 
new research projects will 
 be high or even positive. There 
has been and will continuc to be considerable variation in the
rates of returot on individ.ual projects. The results of this 
proposed project, whose component sub-projects are not
homogenous, may also show :;ubstat Lial variation . However, the
high pay-ofis trom the sub-projucts that are successful is
liRe ly to bo sufficient to make up tor those that are not. 

20/ ibid., Section IlI and i. Prahladachar, "Income
Distribution Etfects Gren inof Revolution India: A Review 
of Empirical Evidences, "University of Miunesota, Economic 
Development Center, 1982,April Section l.A and 2. 

21/ USAID/India, op. cit., Section III.A. 

22/ ibid., Section IV.A. 

http:distribution.21
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2. Soybean Processing and Utilization
 

Soybean cultivation in India was introduced during
1971-72 and has increased to about 
 600,000 hectares in
1980-81. The major expansion of soybean cultivation has takenplace in Madhya Pradesh where this proposed subproject will beimplemented (Bhopal). The projected land area for soybean
cultivation is targeted for 1.8 million hectares during the
Sixth Five Year Plan. In as much as soybeans do well in thedry farming areas and under diverse soil/climatic conditions,
soybean hectarage and production should continue to expand
rapidly. From the nutritional s tandpoint , soybeans contain
about 40 percent protein and 20 percent oil, characteristic of a product having high protein/unorgy ratio. Supplementation
of the traditional cereal based mixed diet with soy products 
can provide protein quality and quantity approaching that ofanimal protein. In addition to its high food value, soybeans
are one of the least expensive sources of protein. 

Although soybeans were introduced in india primarily 
as an additional protein source-, this main objective iscurrently not being mut. Past research emphasis i india hasbeen primarily on the utilization ot soybeans to augment oil
production. Laboratory srudies at Indian universities (G.B.Pant University of Agriculture and Technology, Pantnagar,
J.N.K.V.V., Jabalpur and the University of Agricultural
Sciences, Bangalore) and elsewhere 
 have established that
soybeans can be used in various Indian food preparations.
However, these studies have not addressed the wider usage of

soybeans by attempting 
 to uve lop equipment and processes

appropriate to village 
soybean PLOtLt,sing in dustries.5

This subproject emphas izes the devel opment andestablishment of village level operatiol units for thu:,e soy
processing technologies which hold 
 part icular promise for

adoption. The production of various 
 soy products constitute acapability for rural industry to increase income and
employment for the rural sector. Such pilot level operational

studies hold a key for adoption by private enterprise and the
 
local industry sector.
 

Large scale utilization of soybean food products inthe rural areas depends on an awareness of the nutritional
benefits of such products and on tile deve] opmen t of
appropriate products. This concern will continuously be atthe forefront ot specific research priorities of this
subproject. This will be done by maintaini-., close linkages
with the All India Coordinated Project on Soybeans as well asthe all India Coordinated Scheme on Post Harvest Technology. 
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The implementation of village level operational processingunits will be evaluated in ofterms economic feasibility and
acceptability of the products produced. Techno-economicstudies including household and viltag.- lvel testing for
product marketability will be carried out during years 3-5 ofthe project with the assistance of the subprojects' economist 
and management systems specialist. 

3. Post- Harvest Technologies,, for Fruit, and Vegetables 

Research in fruits and vug,2tablen h ad a late atart inIndia. The All Ii,a Coordinated Hurt icul turn Crops
Improvement Project was initiated only during Lhe Filthperiod, 1974-79, while the All 

Plan 
India Coordinated R'esearchProgram on Post Harvest 'echmology of Horticultural Crops wassanctioned only in 1978. Under this tfour wereprogram centers

selected to conduct research on post-harvst problems; it towk
three years to complete the staffing of the:,,, center.s. Thissubproj ect is direct ly foc us s ed an po;t harvest proh lems
relating to selected fruits and vugeCab ic: t the-se research 
centers. Its most iimmndiate obiectivo. is to L.treuigthen
upgrade the research capabilit ies 

and 
or centrs. The .eIecLed

fruits and vegetables are mi goes, c i t ru , guava, bananas, 
potatoes, onious and tomatoes. 

'ile aim oi research in post harvet,,t technology is toincrease supply f these fruits and byvegetablus miuimizing
losses incurred at various stages of andhand l jug marketing.
Firm estimates oL the quantum of ioss are not available.Official and scientific circles place between and 35it 20 

percent of a total production ot 50 millin tons ( fruits and
vegetables combinod).23/ 
 At current price,; the values of this

loss to society is estimated at btween ,')2o mill ion 
 and $1billion (Rs.5 10and billion). The total production ot the
 
crops included in this subpioj,,cc was 
 about 32 million toiis in1980-81.; in value terms, the of sixloss th:hem;c fruits andvegetables would bethus twee i, $337 an $614 mil ion ( Hs.3.2
and Rs,6.4 billion). These are only tentativ, estimates, butin the absence of studies dealing with po,;t, harvest losses,these are the only estinaLte:s to [ , Nbvrcti les , the
subproject itself will lead to the gen.eration of tirmerest.imates ot pohst harvest los es and whrei tiey, occur. 

23/ Estimates based on opinions of sci.iitists in the field.
No systematic analysis is avai lable which provideS more 
reliable data. 
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InC1ow- u~c 1 Fv'a1.b 1,iC.I aur~ 
n,&-odro ,the bneee't8 t6 oc n a ve t-eslo 

ms no L ony be fec ive- the6y" i'st 15 ccep te- y" theAntende' us'8. 
In many: cases, .,:- e users'are uwiling..
o
app new niogles' cause of,'h eir a ttachmen'tLLtraditional 
prac tces or, unabl to~ appFynew ,ecin~ologies

bcao 
 o te as'soc iated l'nanc iaI isks. In. 'dditin
tecnolgie are sometimes
snot responsive~ to what til usr

ehi need tobe.,~ 

Teintende users. ~of tilh ehnlge dvlpe ne 
this r jec&' shall includei farmers 'o 'cted1 food crops

wella8 ndivduas 
as

inolvd-wthtileproessig ad~marketing,of ceti giutrl comodities.~ The rapid dissemination
~K of 'the Grens Reouto sdseld aehooistile~notio~n~ that~ sml famr-i tndia are unwillin t 6 dopt. new~tecnlgies~ that~ are~' demntrably. r1o to oYd 
tehnlgis Similarly pro essin'g a dmrk'eting eterpris t 

& are :known to be openVto chane haiwillinrease efficiec 

To enure sitablityof
ile techinologi.es bendeveloped un~der, the project,~ regular Let~sing2field will1 take<~ptace incooperation with the extension, sr e In adiion,
an~on-going~ assessment of the' contsraints to h aotino 

C. SpreadEffects K~i~ 

Widespread dissemitnation of research results dpnsto ~a~large extent, o tile~ presence of anaeut xesosyst4em. T2he Agiutrl.Etnin netwo&rk', with agents at~thevillage level, e~xtenion specialists~ at the development ~4block level and eaxtension officers at the istIrict 4IeveLI i one of 5tile m4ost comprhensive in~,the world. &rety the ~'iextension systemu isbeing strengthened throug~hout~ India by
doptin of tle taining and visita tionICAR~ has a "Lab- t4 -Land" 
sstem. In ?additiion, _Pdeveloped 4
program to new
techinologi~es known~ and available to 

make ~s. 
target groups through 

deosrtos fedtil and suppl o inputs. Netecnolgis ae: 'a~sY, I ucsful the
spea through: informal. channels ans~adoioa rof tecnlgs 'tk plc ndbcm~known' 

-~ #7N ~~ 
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 K tcien garenig is.domi-natdir' India y worn -,asisfoo p'csin 
 na Co Lage, s'cale . To the extenE. thatimproved.. 'pos 
 .arveLb techno1lo ' are deel ' earning, opportunities forwowiiii deI pd-icm
'vegeae proiucti'on, and
V1 lage level -food processing should 'expand. Similarly,, the
developmient of househiold and Village level teholge for s
~oybean' processing 
shoul increase employm'ent< oppotuiiesior women.poti
 

D-Environme~ntal AnRalysis
 

adve'rse effects 'the phsia-on 
 anyaurleviomnt';hindi.vidual research, subprojects involve caeul de>ine
~experiments nral car~ried OUt wi'thin the liiso-rsac 
statos Conrole exeiettonwl ecnductud inzea
mI1anner- consitn 
 wih acpe ehdooyaduiie
r.exclusivelyA fo'rresearch prpoes 'Any field evalutations~that'carieou wllbe t confind fo small areas and . 

4 
illbecareful±y monitor~ed. Therefore, the Aricultural Research-

' 

~Project is. categorically~ excluded1 
 fromn any environmntal 
ato aspr AI' niomnt - rcdrsstforth 

-- ' 

in~ 22 ~~~' 

IV. COST IESTIMATES ,FIANCIAL PLJAN, DISBURSEtENT PROCEDURES 

~Ttal pro'ject 1Costs ar~e estimated at 28 million with the
cntibtinGOIIC $ milin quivalent~ in Rupees- and~AI $2millon in1 grant funds ';'yEstimates of total project' costs were basedoni preliminary a8n'd d tld bugets' developed' Ifor the soybeaan~aid 

tese activitiae. Given the averager cos of these sbrojec's, a. -

cons ta in t t'o 1devlpn fuuesub'projects~ areI' atcpaed, asseealtpcs have been identfe f~for development~.
Foreign ex'change, cost (cnutat traiing and e~quipmet werba6 6d.on ,a andard unt ots in effect 'at the time of. projec
preparation,.I1 toriat 
 10% hasbeen 'buu It 'in %t thse item and'~c,In 1r 

http:preparation,.I1
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a contingency at 5% factored in for equipment. Estimates for localcosts were 
 based on standardized figures for locally availableequipment and vehicles as well as for local salaries. Below arepresented the summary cost estimates ana tinanciai plan along with an 
expenditure schedule in Tables I and 2 respectively.
 

TABLE I
 

SUMMARY COST ESTIMATE AND FINANCIAL PLAN 

AID COl/ PROJECTPROJECT ELEMENT FX LC TfOTAL ICAR TOTAL 

Training 6.0 - 6.0 - 6.0 

Consultants 3.0  3.0  3.0 

Equipimont 4.5 1.5 6.0 - 6.0
 

Maint,-nance 
 1.5  1.5 3.0 4.5 

Building & Facilities -
- - 1.5 1.5 

[CAR Staft - 2.5 2.5 3.5 6.0 

Project Devulopment &
 
Cout ingt~acy 
 1.0 
 - 1.0 - 1.0 

T 0 T A . 16 4 20 8 28
 

Note: These figures are approximations and may vary when future
subprojects are wellmore defined and dev,'loped. 
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TABLE 2
 

PRELIMINARY PROJECT EXPENDITURES BY FISCAL YEAR 
(MilLion $) 

PROJECTFISCAL YEAR AID 
 GOl TOTAL
 

1983 
 2.0 1.5 3.5 

1984 4.0 2.0 6.0 

1985 4.0 2.0 6.0 

1986 
 3.5 1.0 4.5
 

1987 
 3.0 
 .5 3.5
 

1988 
 2.0 
 .5 2.5
 

1989 
 1.5 
 .5 2.0
 

T 0 T A L 
 20 8 28.0
 

Note: These figures are approximations mid may vary when future 
subprojcc ts atre more well defined and Jtevelnped. 



AID' foegn- exchangeq will, be used to "defray thecost o~ ecn~ca services, gW~~~ t~oup'iii~(t one 
.accemic yeaxr an 
 abrtr etpment~ (including sparer parts

romth- Asfia 1aMount of Iloca os fdSinancing, 'of ;AID' contribuition' is ais6 proposed to finance, the oprli~
~ f l6cally
available scientiic. equipment workshops and Icofer'cs ndo
d ~1n cl he' cos ts for aauiiona staff needed to dor~ac

work S'uccessfully .26ff ,Aimt~ amut 
ffud aeaso ben
Saside -fo paying eithe'ct of operational rerch- recommended for< 

cfontribuite t~o 'rcurring maintnancecCotzs O ,efii oalprcue eqimn as well a for staff~ saais h vrl
projct 
 t ig U.S and ot'a 

future~ subprojects. Out Oft this- line item, nmd-~termi and~~1mpacevaluations final~(at the end of the projec) ilasobfiane 

uisbursementProcedures 

isbursement for 1 foreign~. ecag exndtrswl-be 
m accordinig to' standard1 procedures using AID imlmnttouad~e 

documnents such~-as Project Ilw~ain Orders for obtaiining~

techn-i'Ca1 services, t(PIO/Ts),, ordering. commodities CPIO/C)and for &K74W 

local costs will be :made- -for,~ eligible, expenditures incurred by,.)ICAR. USAID and0 the Departmient of Economics Affar (DEA) of th'e~Ministry,' of :Finance- have e blihedt standard: procedure's -for -the>~~j7~Sdisbursements 'Of 
 local Costs for ongoing -projects. ~These

'dceursnluding required documentation,'.the frequency of their ;~submiss-ion. ;and 'reporting, will, be seiid i rjc~Implementation Letters.pi 
 rjc
 

V. IMPLEMENTATION PLAN A4~j<

Aj>I..0Administrative 
 and perationalProject Arneet 7
 

SThe 
 Indian Cotuncillof 4Agricultural Research,(ICAR) will be 
resonsblefor the overall 'organization~ and, supervision~of~~~project,#~ The.: ICAR :is , I nked to the GOIthog 

the 
the eatet o 

+~ Agicultural Research, and, Education, (DARE). Ahe ,[CAR i's the agency 4 2I.responiblIe for the central.; governments' contribution to both
agricultural research and ediicatiomland. serves as the 'nationalcoordinating& and supportingA agency,~ for4'munch of the agricultural

reeach carr'ied out trogh~stateAagencies'. 

'
 

26/ Inpercentagetrms 90,~ 70,5, 
30, 10 of the fi.rst throuigh
 

th fft yae of an avrg upoet
 
See4 Chart onag 47 
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The,:oUloing imp~le t t.n stutr, or an, alterna e 
1] reaL~men atil) R, ec&ti b 

1'Project Approval and onitorin~g 

AProject Appr~oval adMioiA omte (pAM ilb 
cuoiued b th CRateexcutive project authorittf6rsubproject 
 approval and execution.N -It will'1 be~under".thSchairmanship of the Dietr eea of ICAW and will cosxt'
of .representativesb of the GOI Planning Commission, th&e~ 

4 ~ W~s~ep~reiitf E~~j seartmeratthe of Agricultuer:,~ :k~~<and f~thre representatives .,.from ;the :State agriculture ~ q
universi -t,es. AAt l1east two Deputy.Director . Gener6ls (DDG~s)~

6i-,and crops wul b~e represented. One of -the Asist n'~.
Dlirectors General in-ihe ICAR would be the member secretary of~th PAIMC. Tefunction~s of the PAMfC would be to: 

a. Approve, the: eligibility, of'patcain Indian
in'stitutions ,Which 'Could. include~ the, ICAR, agricultural

~ .. research -institutes, 'state, agricultural universitie' or
~ ~ "'oher reear'ch instJiti6 having agricultuaLfctis ± 

~ 
~~' FFY>Y~I~Vb. Receive, .review and approve proposed research subpr oj ects "F'Fto'be funded under 
thisS, project, taking into consideration' F
 

F~.~ F~~ the recommendations ot ,the design team and the Technica
 
' F' Advisory Group and UIAID analys'is and' comments on theF"proposed subproject; 

F"' ' F 

c_. Review periodically the progress of thesupoet 

F F Meet.F<i at least twca erto .. xcue approval' and < 

impemetaton responsibilities.
 

'~2. 
 ~echnics1 Advisory Group (TAG)
T 

FF 

FT>F'>Awihe 
 will~wl Ct.F e a Technical Advisory Group (TAG),whc Wil uct o 
F 

the' as technical> arm , of the P F F 

p imril to prvid technical -rve andQ recommendations 
 F FFF~ 
F F'4'>>F'A regarding appraisal..team 
reoteprsfor new , subprojects. .. Th'F" 

F 'same Assistant Director General. (ADG) will serve as:' Member 
F/ FF"''' 
 " Secretary ofthe TAG. The TAG will consist of repIrFF'>"F've 

in the ajor disciplines, such as. plant breeding, agronomy)
etoogy: pathologyi oi science, agiutrlengineering~
 

'>:>{FF:'F""and4F ecoomcs, with: 
the provision to coopt specialists as and' "" <>when required. 8 e ialiass from the U.S. sie wil, a theFF '> F'''F~~ 

FF>'F~'>F F'A~~~ invi~tiaon 6- ICAR, in, gth flfIA1-''par'ticipateChia andu economA'F ' '> 

F~ ~ r v e subproj'>ectsF~"'>F"FF'F" 


~ '0 

http:under".th


-39

3. Project Implementation Unit 

The ICAR woulu set up a Project Implementation Unit (PIU)to ensure satisfactory implemenitation of the various stages of theProject including project preparation, des ign, annual project
reviews and monitoring. ThLH3 unit will be stafed by professionals
who tre qualified to provide support services [or the subproject
research areas. Members will 
include designated DDGs, ADGs, Deputy

Project Coordinators and appropriate technical and administrative 
support staff. 



-------- 
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PROJECT ORGANIZATION AND MANAGEMENT 
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(1) Institutions for Soybean Processing & Utilization 
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Institution for Postharvest Technologies of Fruits
 
and Vegetables 
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4. Project Administration 

Subject to the overall guidelines approved by the PAC,
subprojects will be implemented by the participating institutions in
accordance with rulestheir 
 and regulations with 
 regard to
appointment of stat f, purchase of equipment and construction ofbuildings and laboratories. 
 Howevr, the approval of the ICAR wouldbe required for appointment ot the heaj of a research subproject,
local and foreign consultants and also 
for international training

assignments.
 

The PIU will assist and 
 monitor subproject implementation
 
through:
 

(a) Participating 
 in annual reviews with participating

institutions 
and USAID to document the project's progress and
 
to finalize the next year's work plans;
 

(b) Reviewing periocidic reports on scientific achievements and
 
completion reports of 
tne subproject.
 

(c) Preparing annual reports based the reviewson annual of
 
the Gubprojects and other materials;
 

(a) Reviewing statements of expenditure to ensure authenticity

and eligibility, 
 keeping accounts, preparing claims for
reimbursements 
 trom AID, processing budget requests and in
 
sum, handling all GOI tinancial reporting and accounting for
 
the project;
 

(e) Assisting participatLin i; itutions 
 in icentifying and
 
processing personnel 
 to be trained under the project and
arranging tor training which will take place 
in India;
 

(f)Participation in eva[uations;
 

(g) Provide support services such as and
travel clerical
 
assistance to 
the PAMC and the TAG.
 

5. USAID Project Coordination Unit
 

The GOI and the [CAR will deal directly with USAID incarrying out the project. 
 On behalf of ICAR, USAID will arrange ior
all U.S. inputs required by the project. The USAID Proiect
Coordination Unit interact with
will the PIU in all operational
aspects of the Project. Its responibilities will include: 

(a) Locating and recruiting U.S. scientists 
 for subproject
 
appraisal and design;
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(b) Locating, recruiting and arranging with 
U.S. institutions
 
or individual scientists 
as required to participate in the

implementation of subprojects;
 

(c) Arranging directly or through contracts for U.S. training
of participants;
 

(d) Arranging directly or 
through contracts for procurement,

shipment and delivery of 
project supplies and equipment

imported from the U.S.;
 

(e) Arranging for the logistic support (travel, housing, etc.)
of expatriate personnel working in India under the Project; 

(f) Monitoring Project operations;
 

(g) Participating in Project evaluations;
 

(h) Participating in annual reviews with the PIU and ICAR 
implementing institution.
 

6. 
Subproject Preparation and Approval Process 

Future subproject topics 
will be identified by ICAR.
For each new subproject, 
 Indian scientists at their respectiveinstitutions with the help of the PIU will prepare a preliminarybrief project identification 
document which 
 defines the overall
purpost, outlines the technical objectives and 
 conceptual
implementation and financial framework. This preliminary proposalwill serve as the basis tor [CAR to select a design team wi willelaborate and further develop the propot-,il into . project duiuentincluding details required by the PiU and USAID tor approval andimplementaLion. The design teamn will consist of highly qualifiedtechnical specialists in the concerned relevant subject matter. 

Subproject documents will be reviewed and approved bythe 1AG prior to submission to USAID for comments and technicalconcurrence. USAID concurrence will require that: each subproject
clearly establish: 

(a) the required Indian and U.S. inputs (training, technicalassistancel, scientific equipment , maintenance, buildingfacilities, ICAR st'aff and other elements as appropriate)
including their estimated costs and project scheduling over 
the life ot the subproject; 

(b) technical soundness;
 

(c) economic viability;
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(d) importance to Indian agricultural development;
 

(e) the relevant policies that are conducive to adoption and 
use of research results by farmers; 

(f) the institutional channels tnat are available for 
extending the research results to 	farmers.
 

The subproject preparation and approval process 	 willinclude a 	 series of steps in 	 which the organizational units describedabove would have key roles. The sequence of events will be as 
follows: 

(a) 	 Subproject DeSi2In 

The ICAR eligible institutions will prepare a proposal,
with the ,:issistance of the PAUJ, 
 whicn is,acceptable to the ICAR for 
financing 	under this project.
 

The PiU will then arrange lor design ot
a 	 team experts/
subject matter specialists to be nominated by LCAR, in 	 consultationwith USAID, to analyze aod thedeveluop subproject proposal into amutually acceptable detailed project document for the 	 final review
and 	 approval process Loprior iwplementation. 

(b) 	 TAG Review and Approval
 

The subproje,.t document will be reviewed 
 and 	 approved bythe TAG 	and then will be submitted to USAID for 
 commnents 	 and
 
technical 	 concurrence. 

(c) PAh; Review and Approval
 

In 	 the final step of the 	process, the subproject document,the 	 TAG recommendat ion s and USAID's comments will be provided to the 
PAMC. 
 The PAMC 	will review snd approve the project. 

(d) After 	 approval by the PAMC, ICAR will work with USAID asset forth in the approved subproject document and subsequently
specified in project implementation letters. 



AID Imp1lemen ation-Arran" m n a 

-~AID dmiis rat~vet tangeent:
 

USAID/1fl i~a as d s n t d a Project- Offi 
'be respons e fr maintai~ning :With~ ICAR toassresmpth," 

ns~ 'Project 1I-tw iversity scients . i6 recrui tingto'wor~k with the USAID staff in
project ,.implementati ;on. :They will> 'facilitate uAD1ikg~~ 

i~ e~~ Land 2Grant University-ste-an
Sorganlizations. USAI exet thatsystem iann& other VSbe added to the1,USAID2 staff to work fui11 ,time on theproject.
SThe 4Project, oficer, two uiniversity ci "tit alia~Ld 

proessonawil cmp 'seUSAD~s.,project -coordination uiA USI rjc Cmitewl monitor n upotti unit 
and th proanject.t~hi
 

Following si.gnat.ure ofteProject Agreem~ent by the&GOI '''"44and{ AID, USAD/~Idi wllarranige :.'for, 6te inta tann 

requiredfrall :,subprojects already approved. These actions~:~~~~~b U~~~Y~~ISAIDwi.pjermi.i initial activitie tbe tre e1yi 
te;lfe fthese 'Subprojects. (4 

2. ontractr Selectio' -


A cost-reimburemeint AID direct contract is-cnsdee 
% best suited to provide, 'services from the U.S. research'

cmui ,for implementation, of Nsubprojects. ~ IFr~ W~~"~' 
~ ~44LV4contracting .with U.~isiuins- requires- that eachsbrjctbe4 'described ~izithe:BIFAD 28/ Brief wihareu 

fo sbiso of "documetation~a of interest"' to the.- BIFAD ~A8 aff,Sbequently', the AI'Cnrc'Officer, following4 ' the 
4 r ~ educational" institutions" e! ction procedures, set for~th' in AID ~"'p'ro'cuement re nswl send a 'request4 for 1ehicl ~$ " 

Poosals- (RFTP)' to all' qualified instituitons recommende"Id;-byth,, BIJFAD staff 4ICR and/or USAID. 4 After, 4prposals <are
 
44' .
 received, atechnical. evaluation will- be ,conducted with .,ICAR,>~Q~

par~cipaionand 'withi ICAR concurrence AID, 
4 t 

wil select aS contractor with whom to nregotiate., A*cost proposal will then 
b-y"'e: negotiations conducted by' andobtained, 
 AID wit
~"--'~'~'concurrence of tCAR a cnract awarded.,444~ 

28/' BTFA 
 Bor o4;ena 
 lFo 
 nd Arclua 

Development44 

.444asinto
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C. Preliminary Calendar of Project Events
 

1982 

November: cOI and USAlD ,ign Project 
Agreement 

January/February: PIO/T's and P1O/P's issued by 
USAID for initial consultation 

and training 

1983 

September/October: First annual review 

1984 

AugusL: Second annual review 

1985 

June/July: Mid-term assessment (indepth 
evaluation) 

August: Third annual review 

1986 

August: Fourth annual review 

1987 

August: Secona ind.:pth Project evaluation 

1989 Final evaluation 
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V MONI TORING :AND EVALUATION~ 

A. 	 o oz 

I,Annu~l1 Reve-

ICAR 	 and the, USAI DProject Unit 'will jointly~~underta ean~annual' review of prore~s of each subproject 'accorcdkingo 
S mutal agreed, schedule.- U.S 	 sce tst caibe invited bICRt atciaei 
hs reviews afs needed.The past year's
<~wi$progress wilb eiwd the following'year's ~jln"finalized and 	 f~ork' 'the worik' plan 
 'tfor remain'~g er of' ;'

iJ 	 ".subproject life discussed and agreed in' morea general 3 termis.Thi'','ecje 4will be repeated each year,~ The 
annual 	revi.ew will,> Abe thle' focal, on frIA and USAI'D guidance~and~directionf~'~~ 
of. 4subprojcc~ research <activities,' including
'-''traiing,:conjsultation 	 rqie
a'nd equipment procurement actions to be
taken.-


44 ~3~44~'~4~~3""3' 

44"~' "2'. 'AID Monitring and Staffing n icains 4 ~.w <4' 

The ,monitor~ing by the USAID Project: Unit 	 calls for"~f~(.proposed.4field visits totaling"'approximately 5weeksya 
o'"4~	 4".4"
 
the' 	overallI ,project, assuming a full por tfolio, of sixjtcaf''i
"'Preent 
 8 pa i nc.lide'"the "a'dditicon
+g~ 	 '~ 4 4 two agricultura1 off

sBpecial'ists, to be made availabl'e throu3~gh the 
4 ' 

nies Join t 	Career Corps,(JCC): dual path program andthemplymet o an .Indian prof e4' siornal to, pvide fute
'support to USAID'S' mainagement unit fo'r this4 project. it is
5L
""'~expected, thIat these' 
three 	4 individuals:an 
 USI' projectTQ".w'
ofie 	 ilbe "able' 	 to handle, the ,day-to-day'4ma4nagerial,"V~A
ad"nit'aiv an 	 ' t'echnal issu'sa 
a they. arise Moniorin 
Vi,,.~wl f~..,'...ocuis 	 primarily on the- s~tatus of sbrjc

4 " ~~~.'~"progress and' assistance -in removing., potential cons traint's
'4.'.4.4meeting-4sub'rj .-objectives.' 	 443

to 
TheL type of,. rob swhich may '7~~I'3'""' lue~ely' inrcutn sufficient staff to conduct41"~.4"~

2"""req Iui'red ,research," and,. 	 the - bsence of ,timely sploeqimet on 	 sp4 ecific tcncl problems fo whc 
""~'4~'4J~Wspecialized excpertise'. 'would be, warranted.343'3.'4'3..'.. f ield,-visits,' 	 ,In addition tpe iod c reports,-(the freq'uency, and cont'eht7o 

1which :will, be, utually, determined) from, .the ~ Kpjarticipa ting64 ''~''~ Indian institutions or supojc progress will 
 form 	 a'.''' 1
 com''44'~ponent of project monitoring activities."'"."
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B.xjectEvalUa ion 

Annual reviews and iield v'-.8.t s are intended o ryiIinforat -on tline7degree t 0 WEch -projec inpts inicalservicea,,, equipment. :aid training) are being provide d tonimplement' esch.reeac 
subprojec t.~ -term, evaluao

that, examine8 project, ~imtact, actual or potential, will alo~Sbe conducted., Information generated from the annual reviews ~ and monitoring vi'sits{l. 1 form a prt of the :mid-term project'aseset 
 ia mateauto 
is also scheduled up.on 

eval ati
ns wll lsoexamine such issues~relatig to linkages~ 
to mehnssfor difusing research results, the potential

Sclients odf resarch reult an ,tedegree to~ which lower~
 
;j~c3343 system. i~t is .anticipated 4 that4'n: inde'pendent evaluatio 
 team~ ~33w<<il',conduct., the md-tem and -final evaluations. The teamn may3

34con33333of3.AI3.as,33333,and3host 4if~deme country represen tat'ives and 3necssay~speciali''ed expertise fo,.. 
rIda

soures.Approx~imatel ,,$180,000 have been 'bud~eted to pay foroutideassistance if3 warranted:. Thisf 

~ ~<.33<costs, of an 'individuall4consultant 
3for each' subproject's~;43.3mid-term and -final. ev-alia'tion for,7ia4duration: of .approximately.~S7 one' month,,,of service. 'Thes'e: figures. -are estimates andmaivry depending on' each subproject's -requirements (tor be mor ~ ,Precise y,determin d durinig its< 'implementa ion)fr''tie4~ 
~ 
~consiul ant, inpu~ts. 



3. 

EVALUATION COSTS 

4 

* i SUBPROJECT 
 MID-TERM COST 28/ FINAL. COST. TOTAL COST
 

Sobas1 
 15 1 15 30K 

Post Harvest 115 1 15 30< 44 

New SubpIrojects(4) 4 60 4 60 3120,~

~ TOTAL, 333~9 6,. 

36 ~ 90 180 

28/At unt cst f 
 45300,pr4mn 
 mnth
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tiCodtin
 

fGnonw~1rovi 	 dbt
, ,fde sursd.-cont nd coenGant, le
 
adeentave ipemnaon>1 wih esfohth
 

adinstatvea'nd , pe~raionla trutr an procedures for theInia Council 'of Agricultural~ Reerhdesignated-t oban 	 (CR or other authorityao ~p brjcs ithink the overall'wits of~sthbpr jec ~nshl 
iindicate the struc ture~ and res ponsibiliies, fr (a) u''~'
approval, monitoring 'anid evaluation, (b an tehia adviory~e

pa'nels, (c). suibprjc imlmnainrspniiiy'n 
 ro'ceures


11 ,1 5diprjec paraion,. appraisal apol and
administration, (di) tettv 1ieo.poetbdeayalcto
 

disbursementfor n 	 notactivities includedwithin formaly deid
 
s bprjc-ts. functionis, repnilte andy'role~of-
'~The USAID, in ? 

pmiiib"mentation plan. This.~ 

~< 	 ~(2) Priort'to any4 disbursement, under ,the~ Grant for, a
speciti Upoeto' otIhe actvifty~specified: in he ualy~
aproved imp emetab plni opinewt above or&'to the 'issuance' by sAID Zof 
 documentatio pruft whichisbursements 
wil be made th~e repnil rneerpeettv willc~p as'">
the parties may 5otheriseeagree~ inwriting, ' frnish to4 AID, i IIilJ'for .-an.btance satis~factory- to 	ID)~ a detaile& operational and
financiat$lai 'for each subprject or other activity. Di'sursementsr 

A' 	 of the rant" will be uthorizdwitin th' rmwr fmtalagreed upon arid discrete sbrjet;n activities.4 ' F' 

(3 Prior'to any disbursements under to Grant for lobng-It-m or shor'it-ter~m train~ing4 Wi 4'nanyof-thie approved. subproj ectsK,-
or 	othe aciite uder this Pr3eIto to the issuanre, by AID--~ 

ocmenatonpursuant to whichof suchj disbureet wil be ade,
tile rante, wll, eceptas te Pa~rties 1may otherwise agree inj
wriinfunih o IDin or ad ubtacesatisfactory 
 to 	AID, a4 114~2description of th rcdrlmcaimt e'stablished
af dutlized~byteGrataee for the selecion of indi~vidual for and~
 

1peen'ation of traiingabroad;. 
 '' 44>~'A 
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.Covenants' 

-- (l)Evalutions' An e6atuat-ion poim-t~sa 
... will:be !estbiihed as part-of the Proe Th' e ati on 4

program' wi11cnasst of nua evews subpoet ad in-dIp*' ll n b~ pt.r$o j *ct6,a eLmact evauation to 
Db, conducted at the Pro'e~ _mia-poi.nt and an
imat evalu'tion at the endo the~ Project. T~ rga 21
 

(a 	 rviews of progress toward atanen fsubproject .

0Wbjectives and ini turn tleoverall Project 'sobjective4 
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~i These also indi.cate that exctension programs have~ had ~ considerably lower rates of rieturn' than research. 
-

'~hudalsonotedthat-most of the returns to 'resarch: in 
be 

-, the Evens'n stuidy are~ 
due
~ to esearch before' the "'Green Rvltoj ' he~tadrcvarieties arrived. Th us , i t was Indian research, not research inM~exico or~ thePhilippines which ,produced~t Qhs eresu Its. _-Th e.reenUeolTion arieties" clearly Fd d ktheI ift productivityk 'of the>~

resarh .this prob l fco'~o~r 2the dfeecyseman 

between the two time periods. in the Bal 'and' Kal
-, 

the ~ dy However,Il~dian res'erch''sys temn clearl'y hasbee'n.uccsfi~L in' '' 

isonnew~t'echnology.
 

benefitshe from agricultural ndeseave nch
spread evenly,- throughout IndianS society Ther arediffeences
between areas, commodities, consumers, and producers.- the growth of productivity for' tile Tab~le 2 -shows 

'and
197 1. The relative main States between 1953changes 'in product~ivity are -most 
,-%marked during


the ,last period which corresponds' to the "Green Revolution"., The~' '-agricultural productivity made phenomenal. jumpsHaryana upward~ in -Punjab,and Rajasthan. Gu arat and, Assam---

also had ,growth 'rates.which were well above the na~io'nal average. The pattern of the last.
peIr'iod in Table 2 seems' to have continued throuht~l7'
However, Karnataka, Himachal t ~ ~ 90s~ ouhte~ -Pradesh 'and perhaps Maharashtrajoined Punjab and Haryana as rapidly growing States. 

have 

TABLE 2: 
 STATEWISE GROWTH INAGRICULTURALPRODUCTIVITY--<'
 

~-" ~-1953-56 1958-61 1963-65 
to to to~ ~-:1956-61 1963-65 1969-72 

4 



-«- --.85 
'~, Andhra Pradesh 


' .11 - -1.05---
-- Assam -2.27 

-

.-. 18 
 3.98
 
Bih
Guara 
 1.40 
 .32 -.82,
Guaa 


-~'~' ,H;~;Iaryana 74 2.81 4.782.41 ~ .70 16.10~iy Kerala.---- 1.97 i-1.25 -. 67'-4 
4 

HMadhy'a Pradesh 
 2.01 
 -. 05 -1.52 

M-s-u 'aharashtra, 
 2.l11  .93-21
Msore' 
 1.03 
 .6 217


SOri'ssa -1.34 '1.93 
4 - 1.30''Punjab. 
 '' 2.41~ -. 52. 13.40''- ' - "'~~ Rajasthan -.44 9 ' --. 912.7 

Tai Na'd 
 1.49 
 1.43 .61~ 

:44West Begl-2.12 
 2.67 .36 

Source: ~Robert Evenson 
-

and :Daymnath Jha :"The Contribution -of-s~Agricultural:Researh , System to Agricultural 'Production -in_~India.1"IdaJornal f-Aricultura1 conomice, Vol.XXVIII No. 4.-~
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The impact of new technology in the different crops is
reflected in yield per acre. Table 3 shows that since 1964/65, the 
most rapid growth of crop yields was in wheat, followed by jowar
(sorghum), cotton and tea. In contrast, the yields of the pulses
have a very low growth rate since 1904/65 anid for the whole period
their growth rate was slightly negative. Croundnut yields grew at 
1.6% rate from 1964 to 1980.
 



TABLE: 3
 
GROWTH RATES iN AREA, PRODUCTION AND YEILD OF SELECIED CROPS FROM
 

1949/50 to 192W/80a/ i per annum) 

Weight in 
the proauc-
tion Inoex 

1949/b0 
to 

1964/65 

AREA 
1964/65 
to 

1979/80 

'94 9/50 
to 

1979/80 

PRODUCTION 
1949/50 1964/o5 

to to 
1964/65 1979/80 

l 49/50 
to 

1979/80 

1949/50 
to 

1964/65 

YIELD 
1964/65 
to 

1979/80 

1949/50 
to 

1979/80 
Fooagrains 64.12 1.4 0.6 0.8 3.0 2.9 2.5 1.4 1.9 1.4 
a. Cereals 60.05 1.2 0.7 0.9 3.2 3.3 2.9 2.0 1.9 1.5 

of which: 

Rice 
Wheat 
Jowar 

33.98 
12.16 
4.46 

1.3 
2.3 
1.1 

0.8 
3.8 

-1.0 

1.0 
2.8 

-0.1 

3.5 
4.8 
3.2 

2.5 
7.5 
1.7 

2.4 
5.8 
1.3 

2.3 
2.4 
2.1 

1.7 
3.6 
2.7 

1.4 
2.9 
1.4 

b. Pulses 

of which: 

8.07 1.3 0.1 0.4 1.4 0.1 0.1 -0.5 0.1 -0.1 

Gram 
Tur 

3.58 
1.35 

1.7 
0.8 

-0.6 
0.1 

-0.5 
0.4 

2.7 
-1.3 

-0.1 
0.9 

0.1 
-0.1 

3.5 
-1.9 

0.5 
0.8 

0.5 
-0.6 

Non-Foodgrains 31.88 2.5 0.6 1.3 3.5 2.4 2.6 1.0 1.1 0.9 
a. Oils2eas 

of which. 

10.96 2.7 0.1 1.2 3.2 1.5 2.0 2.3 1.2 0.5 

Grouncnuts 

Rapeseed &mustard 

4.82 

1.73 

4.6 

2.9 

-0.3 

1.3 

1.7 

1.8 

4.2 

3.5 

1.5 

1.7 

2.2 

2.9 

-0.1 

3.1 

1.6 

0.4 

0.4 

1.1 
b. Fibres 

of wnich:-" 

4.03 2.6 -0.3 0.6 4.5 2.0 2.3 1.7 2.2 1.5 

Cotton 
Jute 

(lint) 3.01 
0.81 

2.5 
3.0 

-0.3 
0.1 

0.6 
0.8 

4.6 
3.5 

2.4 
0.9 

2.6 
1.3 

2.8 
0.6 

2.7 
0.6 

2.0 
0.4 
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SAREA 

_-- PROi3UCU7iOeig n ', 'the proauc- I44'15 1 4 96t/9 ""=, 1 to /6E'0to 964/65
to G Co to

tion 'nuex I964/05 j.C. i /80 1964/65 ]7'-/80

Non-Fooagrains (contcJ.)c. Plantation Crops 
 2.28 2.4 
 2.1 2.3 
 2.6 3.9 

of which: " 

1.85
Tea 0.5 0.TY- 0.8/ 2.0 3.3k/ 


Coffee 
 0.24 2.5 
 3.3.b/ 2.5-Y 7.0 
 4.9 

Rubber 0.19 8.9 4.9 6.8 6.7 8.4 


d. Condiments & Spices 
 2.31 1.7 1.7 
 1.7 1.9 1.7 
e. Fruits & Vegetables 3.97 4.1 2.4 
 3.4 4.b 
 4.3 

f. Miscellaneous Crops 
 8.33 3.0 
 2.6 2.2 
 4.3 4 


of which: 


Sugarcane (Gur) 
 7.01 4.4 
 1.5 2.1 
 5.o 2.4
Tobacco 
 1.14 1.7 
 0.3 0.8 
 2.4 2.2 


All Crops 
 100.00 1.6 0.6 
 0.9 3.1 2.7 


a/ Average annual compound growth rates ndve been estsimatee by fitting
semi-logarithmic least squares 
time trenas to tne relevant inoex number oata.
b! Relates 
to tne perioe 1964/65 to ]781/79

cl Relates to 
the period i49/50 to 1JiS179. 

Source: Ninistry of Agriculture, Oftice ot 
tne Economic ano Statistical Aavisorin W.2r] san" Economic Sit;azion ann Prosoects in raia, i981.
 

- 1/_,
i94 /50 

to 

1979/80 

3.2 

2.5.S./ 

5.1 

8.8 


1.6 


4.7 


3.0
..
 

3.1 

2.1 


2.5 


1949/50 

to 


1964/65 

0.2 

2.2 


4.4 

-2.0 


0.2 


0.4 


1.3 

1

1.1 

0.7 


1.4 


YIELD
 
1964/65 


to 

1979/80 

2.5 

2.6 / 

1.6 

3.5 


-0.0 


1.8 


1.0 


0.9 

1.9 


1.6 


1949/50
 
to
 

1979/80 

1.8 

I.7_c/
 

2.4 

2.0
 

0.1
 

1.5
 

1.0
 

1.0
 
1.3
 

1.3
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One of the most important impacts of the 
new 
food grain technology has been to push down the real prices of food grains. This isfrequently missed theby casual observer and someby consumersbecause the nominal price continues to rise. Figure 1 shows therapid 	decline in real prices of food grain since the introduction ofthe HYV grains in the late 1960's. This decline is particularlyimportant to the poor who spend 	 50 to 60 per cent theirof income onfood grains. Thus they benefit much more from the price declinethan 	 the wealthier groups who spend a far smaller percentage of 
their income on grain. 

Among 	 producers many micro studies indicate that the big landowners benefitted more 	 from the new technology ot 1 9 60'sthe and1970's than small farmers or the landless. Thus income distribution
in the countryside may have worsened somewhat dur ing this period.However, one recent study of rural expenditure patterns shows thatin 8 states, income distribution improved while the therein rest 
no evidence of worsening distribution. 

is 
I/ Also, the lowest income groups - the landless laborers seem have- to improved their realincome during the Green Revolution in most States. The mostrigorous study 	 of real wages shows that real wages of agriculturallabor increased in 8 of 13 major States studied increased between1960 and 1971. 2/ If this technology were not available, it seemslikely that the income distribution problem would be even worse 	 than 

it is 	today.
 

The tact that rates of return to research investment have beenhigh in the past does not necessarily mean that the rteturns to allnew research projects will be high or even positive. There has been

and will continue to be considerable variatiun 
 in the rates ofreturn on individual projects. Almost all of the major crops have
been the subject of major research projects India
in but as Table 3shows, the yield per acre of 
 many 	 of them have not grownappreciably. This is partly due to the small investment in research
 on these crops, but there still manyare projects that are notsuccessful or have nowhich practical application. However, theextremely high payoffs thetrom research projects that aresuccessful are 
 sufficient 
 to make up for many that are 
 not.
Research projects always have some uncertainty, but the uncertaintyof practical payoffs can be reduced by planning. Thus the nextsection examines the possible payoffs to the specific projects. 

1/ 	 Montek S. Ahluwalia "Rural Poverty in India: 1956/57 to
1973/74" World Bank Staff Paper 279, May 1978. 

2/ 	 Deepak Lal "Agricultural Growth, Real Wages, and the Rural 
Poor" 	Economic and Political Weekly, June 197b.
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II. POTENTIAL BENEFITS OF THIS PROJECT
 

This project is intended to strengthen one of the largest andmost productive agricultural research systems in the world. This
system has developed beyond the of
stage adopting technology
developed elsewhere theto stage of planning and developing its 
own
agricultural research. Thus USAID and the GOI have adopted thestrategy of 
jointly agreeing on priorities through a Conference of
Indian and American scientists. 
 The projects identified in thismanner more clearly retlect the concerns of Indian scientiststheir perception oi the areas 
and 

in which they can have fruitful
collaboration 
 with American scientists 
 than have AID financedre;earch projects in the past. In addition, the priorities reflect
fact that local resources arethe quite readily available tor appliedresearch programs which have had highly visible payoffs such as 
wheat
and rice breeding while 
local resources 
are not so 
readily available
tor new ireas such as 
post harvest technologies for soybeans andfruits and yeget.,bles, where there 

for 
have no. been any breakthroughs

in India. An additional factor in the choice of crops [or postharvest work is that work on several of the other crops is beingt inanced by other donors. The post: harvest prob leiw o tile major
toodgrains are the subject of res earch tinaced b UNDP. Research on apple processing and postharves t technc logy is being carried outby a project financed by the World Bank. Many of the othersubprojects which have not been taken up are more basic research
chosen on 
the basis of india', needs. Basic research has had to bestrengthened in India to 
provide the backup for 
an ef ective applied
research program. 

The most reliable data on 

the 

the level and trunds in production of crops considered here are data on potatoes and soybeans. Thedata on outputs of mangoes , citrus, grapes, onions and toniatoes are
basically educated guesses. 
 1he available data on 
 the production of
these crops is presented in Appendix Tables; 1-4. They 
indicate that
the production of most of 
these crops Lxcept perhaps citrus has been
rising. Soybean has had by 
 most
far the rapid growth largely due tothe low base from which it started. Potato productin has also grown very rapidly with production doubling in rh, last ten years.Both the available statistics and IARI scientists suggest that there
has been s low growth in the production of the other crops over thelast" decade. The one exception to this may be grapes which Ihasexperienced rapid growth 
in aone specific locations. 

On the production side, most of these crops have notexperienced a major shift in 
technology. Yield increasing technology
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accounted for some of the 
growth in potato prodUction. However, the
only other reported breakthrough in production the
is introduction

of grape production Nasik
into district and the of
use Gibberelic

acid to double yields there. A dwari. mango variety which startsyielding in 6 instead of 16 years has been developed, but not yet
released by IARI. Other 
 cominc'ities at best experienced 
some

improved management and increased in productivity.
 

A more 
important factor in explaining the trends of the 
recent
past and neiar tuture is increasing demands. capitaPer income
been rising in India over the 
has 

last decade at thle 'Ialie time as
population was rising rapidly. Thus 

the 
the demand for all of thesecommodities 
 has been increasing. However, demand for fruitsincreases even more rapidly than per capita income growth. Table 4shows the percentage change in demand for a 1% increase in per

capita income. 

TABLE 4: 
 INDIA - EXPENDITURE ELASTICITY ESTIMATES 

RURAL URBAN 

Pulses 
 0.86 0.81

Edible Oils 
 1.00 1.01Meat, Fish Eggs 
 1.15 1.1

Vegetables 
 0.82 0.94

Fruits, Nuts 
 1.S6 1.54

Sugar, Khandsari 
 1.51 1.06
 
Gur, Other Sweetners 
 1.09 0.53
 
Spice.
 0.67 0.50

Beverages 
 1.20 1.43

Tobacco, lian, Intox. 
 0.90 0.96

Cloth ing 
 1.82 1.68
Milk and Products 1.73 1.43

Rice 
 0.71 0.42

Wheat 1.01 0.55
 
Maize 
 0.03 -0.76

Sorghum, Millet 
 0.07 -0.59
 
All Other 
 1.11 1.28
 

Foodgrains 
 0.63 0.39
 

Source: Jan A. flitchings "Demand Projects 
for India" in India;

Demand and 
Supply Prospects for Aricult-nre, World Batik 
Staff Working Paper No.5000 
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Government intervention has also some impact on the demand on
 
these commodities. With oilseeds, the Government has restricted 
imports of edible oils which raised the price of oils internally. 
Government purchases of soybeans were the key factor in their early 
diffusion. It aa also purchased onions and potatoes which 
increased demand. Some ot these crops have been exported every year 
to South East Asia, the Middle East and elsewhere. A small amount 
of potatoes do go to Nepal and some of the best quality mangoes are 
exported Lo the Middle East. Some hand-picked, selected groundnuts
 
are exported and some of the oilseed cake too. Government restrict
ions on groundnut and cake exports have sometimes depressed local 
prices for groundnuts. 



TABLE: 5 QUANTITY AND VALUE OF EXPORTS AND IMPORTS OF SELECTED 

OILSEEDS) FRUi'S AND VEGETABLES 

IMPORTS EXPORTS 

2ty (MT) Value (Lakil Re) Qty (WT) Value (Lakh Re) 

Vegetable Oil 953,300 51920 -
(1978/79) 

N iug -1,276 25 
(67-68 -71/72) 

.(1ci~us & Raisins 25,335 591 
(67/o8-71/7 ) 

Citrus 594 3 303 5
 
(b7/68-7 / 72 )
 

P0 La- s - 13,985 201 

(7
/ 0)
f'7j-& - 0 
Un ion 56,014 872 

Sources: NAFED, World Bank and National Coimnission on Agricul ture 
1976 Part VI.
 

The high income elasticity of lejanl also implies that the Indian 
demand tor fruit will coni inue to ,-xpand more rapidly than other
 crops il 
 Ohe near 'ifu r,!. Thib lact in Conjunction with the slow
growth ot t ruit production which it; imptiod by thu production trendsof fruit implies that fruit pr wicu.;ill be increasing in the future.'lh'j donmand lor vegetable oil has also outpaced production in the lastdecai, andI promises to continue to do so in the near future unlessthere is a dramatic breakthrough in groundnut technology. 1hi, gapbetween :; pply and demand has been met by imports which Could make
edible oil imports the second largest user ot foreign exchange in the near future . Only vegetables of the crops in this project have anincome clasticity less than one. 'Int, size of this elasticity and therapid growth of potato production has lorced the price of potatoes
down even further than foodgrains in real prices. There is insuffic
iunt data to deduce the relative growth rates of supply and demand 
for onions and tomatoes. 



The roducto,L armktinnd osupio fths cmodte
areoraniedinvery different ways. Tis has~ implicati.ons. for the~intttoa means by whch__j ew_ gy- -f~f used the -rate-Sat which technolog is diffusedand - di~rbin'.of the benefits.theo dy of rowers'' Teonydata available 'on tiieA farmize ofgowr of these cropis fro the 197'-71F agricltura cnus.' it does' not have thiniiulcosbtde,,show ' the~ area? of fruis i&tAbIeaa 

grondntsrow bydiferet sze rous. This is4 summariz'ed it). 

' TABLE'6: 

FARM SIZE 

CRPAREAS BY BID AND SMALL FARMERS 
(Thousands4 of Hectares) 

FRUITS, VEGETABLES 

4 40-4 (ha) 

4 +(ha) 

467.6 

421.2 

882 

39,5 
,4 4~ 
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The4 havetig an1akeig chnes so vr 

Vegidrbl~etbesn crs.'only orlseudwcros row aielyd by the444'wa''farmers Fruslesit are splt haf 4om outslfie gabroudn,The4 
t44 vip~~ e maiesy gow byriargery oarmers expelle lats anmd/or~ wslventextrationthprlan, Some' ofnthe il is consued, diecl hat. .4 

'ckni 'n'oeiyrgeae nlresaeidsrp lo~and 4holdings aras Verrgeablespare ofmailt gnrown aren large~n~ 4ad~haretsd byths salhugfarmers are, lrdcter. Thdhey arethena 
te toeakt sinc thqfarmers, A thrionl o tndse :veiagotable are 

counr Thie whchhave good ranspomrtiand spchaline in veget4alypronsciora forberwen crps. Th isewoud includ N'a~skdis titwharmeroduedsleonions thand f4some 'araofU.i.whab o"uce 
potats. isare h~sl 4 atvestedmainlyo by italnerantmrchtos iwhopurchase4.44the oupto'a rhr 

4 

4 

vilage o4t rvtl, wnd M4~f.4eple. ln~ 4 id 2~Tee 



lonig before aharvest and athen> protec~t the orcha'rds' from birds andi$tieves as well as harvest the crop,. Te contractors, receive-credit ~ kr~.~ 

_o-eca s-ad-L n- 1-thharves t-to-h FDn,-:Ti-i~th~e primary means of havstn 
temno andy citrus whicii are not >eate atth village level. 
 Grapes in the Nasik, are harvese by-13the farmers th~emselaves, but in 'the. other are'as we have. no 

The ,fruits that 'we are considering except for some~types of
Smangoes are primarily eaten by wealthy 
 aud middle class Ifidians.
 
S Grapes which cost at-least Rs.,10 Per kilo and sometimes Rs.25 area
 

out of reach of thea common man. Citrus also 
is fairly expensive.Mage gotewol ag from~ expensive, like the aAlphonso awhich 


onlythe;Gulf Sheikhs can afford, to the small juicy mangoes whichcan be pur~chaseda
+++ 0 whena a-++ 

at 6ajfor a rupe in season. Many of)crops becomeaffordable thesetoto ite poor only when ther'e is a seasonalglut. -Onions and potatoes are. eaten as a vegetable by all sectionsof the Population both urban and rurala throughout mostTomatoes also- are1eatn.by all parts 
of the year.

of society. particularly at

-harvest time, wh~en they usually are very, cheap. However, theirconasumption is more concentrated-A +++}+++,++ :+ +++ ++ +<+...+ . + in urban areas and++++,Z+++i: +i +,++ they are enota-r++, :+,++ ++,available throughout the year.
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II.POST HfARVEST TECHNOLOGItES FOR FRUITS AND VEGETABJ' S 

Th ~ciitiiiin supply _ _deand ih1d_ fruits andvegetables sugg~ests r4esn theythe that are of coLncern to ~ 
rserhr., trnsin fruit an d iupply ncreasinprices which' will induce.mode' farmers s&ell theirV crop andidto 

mediiriies to: ship more fruit to 
t 

distant markets.V This implies that ;there will be more losses because more of the crop is b i g marketed.
 
>~*It 
 also means that unless something is todone increase production
'~~:~and reduce 

areas1 
the mark ting*:lossea, poorV people, particularly in, rural,will have less access to fruits and the essential vitamins~that they provide. The trends in vegetable production' particularlypotatoes, but also oioins2 and~tomatoes are somewhat 'different, but'they also have 

~the 
put incasing -pressure on the marketing system. In case of potatoes, the huge increase in volume of production hasput pressure on the, entire marketing and storage system. Thus,farmers would, clearly like 
to have more and cheaper means of
preserving their potatoes after harvest so 
that prices'will not :drop
so low at harvest- time, In r'ecent~ years, the price of onions and

their' year to~, year -fluctuations have becomne a highly 
 visible
political issue. 
 Better storage and preservation methods could
reduce some of the price variations within the andyear also might
i1mprove export prospects which could alleviate some of the sharpdrops in prices that have takeni place some years.
 

<The, -main purpose of the fruit and vegetable post harvestresearch is to cut down the losses of these commodities between'<harvest and consumption. 4At present, the size of these losses is7
u;tnknown., Estimates of the losses vary from 10 percent of production,
~to 60:percent in the 


7 find any 
case of onions. However, we-were not ablesystematic surveys on, harvest and 

topost losses since the
 
uproduction, statistics themselves are not
Seasy . way to check~the very reliable, there is noofficia 1 es timates. The official estimatesare that 20 
to 40% of 50 million tons is~lost. The value of this 
loss iseplaced at. Ra..500 to Rs.1000 crores. The production of crops
included in this projecti was about 3 2 million tons, Thus, the loss~ Po these crops could be Rs.320 to- Rs.640 crores. Any technique which
~-s deeoed,iwill require some expenditure to popularize it andprobably also a me 
increased expenditure to implement tLerdcto 
in cost. For example, new methods of harvesting mnangoes would atleast-jrequiLre--a training course for contractors and growers'might' also 'require some extra equipment. Increasin 

and 
the storage 

' 

~~~period' o~f onions by-'treating them with malaic hydroxide, reqitdrescitension pu4hias icetecsto 
 hs inputs iimpomsible to predict at the mome nt, all that 'can be said,' is therdction, in~ losgwouldtnot be a net increase in benefits*, 

~-The beanefits of thresearch will be divided between fourV
 

&VV2I~~~~~~ n~>-- ~ I 

' 

y 

' 

, 



frit''osh avst reerh will unoutel be, the i''--a-' market 
ia-rie Who, wil los less'a~' of cro n-th i i- trasi or inaa~aa~ storage.
Assumin the-~ arke~~ t''a 'iscm,- tve the'" inrese supply'a wil frc 

groups mafe intsueredoaibes it aosue,faerof uan soppliers o 
pa*iualth in
ofgaecirsadhihqaiy 
 age. aa 


mangoes, "'aear piavalabe t ger notedln bftenutitioally~ dineficit groues. whoerwilloelssof thatbeeir. When they raie inmorae.of 
the~~aAsuing theomakt is calyeivsodrthe
inhran lostthep 
tradest euripriceso that they chnasellthei eotatoxc 

r ywcln pushce
 
heotuto ie

farmers, bth. types o fmrs will benefit from owiger prices.man. 
Hoevr sicn lag amrte ho 
 agr ocarsadslrticual
hihe propa nthe caseiofrp, ctrusy ndl hinhouately geagoe 

'Onwer pics alprs mak thenste frutsid
lroe will 
 partiularl
thesuavail ayn to potin
age
eable u ufch nrutitionallyidefct
 
aemgroyp.amerdpns 
 wil alsnogeit Whventey Hoeflze the oill
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o
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 faor. Moheoiptotne 
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owevrs sin 
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efhecruaioos nota asbealearbu muhfri.eht.pcto
 

' vegptayletfarmenrs onr tenologiesdetopdha they llo
pe ly wio. 

afaer 
 maytenv raher tch aitharkeitesivThu, tor intance
moearefu hroarvesting wolmrqrkoefrmipoemnsiolabor imprtant 
Sinc vegebl erefarmers preomnthy will platrmre, aie wth
 
crolca beneitercroppedcbetween thrites, Anther laborfercenta from 

a' ~ mahouuoierieisrut tha old stops faherlao rneuiemethfor
 
thanr 

arledos. Thistedeadfobeangailefewould ao n elyent.pThice 

pocards arsichfo less thirppnnytesithey grace, in mosr 

-~~ ai'effet I-t cleras yetr.
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* IV. SOYBEAN4 PROCESSIG ADUTILIZATION
 

*The output~ of the soybean research sbpojct would be
 
clsii' 
sne'pouts by economists 'alIt110u 9h'~i nsome casegthey
th,'ir spread willrqirWh 5Uba'2stulpetsosts wich owtaynwpout In additiogoenen-rcepliisaswl Ths A< 

deemnn 
wehrti gets totevleal groups like 'pregniant 1I'andlacatig~wmen, i thgovernmen keps sybean prices~high:' byeshg,,a jseems ilikey hejce~of soye nswi~~'liv..f fall'lowynno uhto"elceohr dl.o flour:. Ank ofLo will11 require:or,quoyueire-a process ng .than ,morep~ua':,dals 'ue toa. Thus, f soybeans stay sameat, the 'prices;was the,-preferred pulses which 	 4,is: where. prices are at present', ~tey,7 are ~not lik'ely,,,to~be used. A's a 'protein supplement-to* soyaflour 	migh,be,used, even 'wheat flour',at the, present ,price leveLi which: istwice 'the price of 'wheat flour. "However, this 'would'sub'stantial 	 require 'anutrition eduication campaign toclvie poe of- 'ts 
vale.~her i smeposiilty that soybean~ prices.substantially.' 	 will :fallThe 'currentirapid increases 
in-product"1o0i promise 

, 

continue. 	 tot ~'This will put :pressure on the, government to let, pice~~jfall. Such a fall would help syenpout osdrby"pie
 

fsml scale production of some .Of ths rdcsispossible 'they offer' opportunities 	'for 'non-farm emlomnta tevilage level. Thee benefits ',would 'be' mos "7

bedn 	 ly pread if, the'7 ~'ol thog'cooperatives. 
 Produ'cts' which: 
could- be 's"processed at home would particularly help the position' of~women.'
 

RCMEDDSOCIO-ECONOMIC INUSITOTERSERH77JP0~T
 

A. FruitandVeetablePost-arvestTechnologies 

. 

77'' 1. 7The, size of, the 7lose at 'each stage in1 7.change-chain mnust' 4b~e 	 the marketing 'rdeterine~cd at 7 an early 	 7 s tage in this. project.'At present 'the estimates 
7 basis.' I would suggest 

ar&e, hug~e and have no,7 apparent 7 scientific,"that 'the Horticulturo Division of7 IASRI,,,the 774''AgriultralEconomics Divis ion 77 of' IARI an'd' 
77777777777777Horticulture. 
 Institute 'be 	

the sec tion at ' the
ilnvolved ~with 
 the 'fo'od scientis~t. and .77777777~~7engineers 	 7~7~7The' studies must. start 'at, the village lev'el to find Out' .,.37.77777777 just how much the marketedsurplus of4 these 'crops'is.~of,~he'4 o~ 	 Th''n the size77ai~ wh t 1ippens to those losses (poor people eat them? 
 777 *'~47~7,cattle 	 ''eat them?l completely.7 was ted?'?Y ne'eds be~to 7 deterined' at~each stage of, marketing. 7.7' 

aurately calclatd 	
, ~Then' the4 value'-of. th losscn7 emr
7 and', thet ara ofgetslses. shouldrece7 ive th'trsarhatninduring 
the res~t~of the rsac. 



-- 

~' '.t-'the same, tie.o oai1 j i ater ienlzifyidg ~ 

10 _-es 	the rsocial scientists' -should ,be, startn , dent~y,"heconoicwand so1 slreaan ~f~tese losse. 
 eVf'th
eekLorxe h 
in_ 	

'fb~ Apples, are not 1pckedcrbadbxsisedo-woobdaecbecais e-<thie-,cardboard 1boxesa--
cosdt ice as~iiCh n s pe 
 do not,~ lveta ,he~-1U_tion ,in 
l'osses :will maike upi for''the extra cost.~ At 'th e iioment,, there"i ~ 
apparently ,no" economic benefit for, !the' c ntracto'',r 6 , 
ciru tohret tecaeul o dmg.Tus, evei'vn if
th scientists 'find out tshnat2thewycontractors are currentlyQ<
haresin 
 ciru r , Itisina20pec Icotrcor 


ntc 	 wl
ne'their picking, method-, thr 182issome, economic
incxntive&to do :s. Socia~l scientists 'will b~e needed 't id'enuify~> _1 
what, 'kind of, sIocial "chang s needed, to give him 'or the'orhd

".'r~ 	 owner the, proper~ incentiv~e and~.'identifying, this~ change _requires

research.' Trdtoa studies of, the 
 marke ting mwargins need to , be'~Y:j~ 

Sconducted 5in, connection with , .s stde ftesize of. losses and 
the structiire f*harvestitt& nid ma~rketing fruits and vegetables.

~ This 'would provid, a sound'basis Ifor the 1extension, of whatever"~' 
technology is developed. I'V 

B. Soybean Processing and Utilization 	 ''"I 

l Very 
 early in th~e project~ an economist, and" 
anthropologist .should examine. the Pant~ Nagar>,ro'ra and'- theBareil ly privat'e sector pr~ogram, to fin suhul soen,codut s Cik~''have not p'becorm 5 r' hre iotwhmore ~popular thr.They 	 oba rout.isurvey of thvi,'r eas in 

'' 	

sol lo odcU.P. ,and M.P,. where'>soybea'i~~nue in'-'-
Svarious 	 forms1 to find out how it is prepared, howj tuch i It cosan 

what I t substitutes for~in-,the' diet. 
. 

'Soybean-fortified flour -from 
the U.A..-is apparen~tly' given out in~ the Intensive Chjil
Scheme. The reaction of the 'consumers to this flour should bhe 

-51s-'"'monitored. 
 '-S -	 ' ' 

2. An economist and an anthropologist, should' be~involved1' 1 V7 
*4 ~ with so they,wSS the village 'project that can monitor the react'ion 'ofthe ' villagers' to~the" new~ products 'and Sal3o heImpact f
 

production systems thiat 'are 'introduced. Because' both the. reactionto the new prodc ,tnd the impact ,will be largely'on the women, one' 
of these scientists should be a womuan* 

5 	 4'S 
S 	 4', 



APPENDIX A,
 

TABLE: IAEPRODUCTION, AND YIELD OF ?POTATO:~ 

YEAR, -PARAODUCTION YIEL 

1955-56 280 :1859? 61706 332719' 72.5 
1965-66, 479y>r -4769 85'1
 
1976.-7128 
 48076T

c,1971-72 492 4826 '98.1 ~ ~ky~1972-73 505k 445< ~ 
':~ 

8 
S1974-75> , 587 6625 106.0. 

17-6622 
 7306 

1976 

117. 
620, 7171> 1 W"A

97-8665,~ 83 122.3
p1978-79 807 " 10133 ~, ' 125 & 2*6A' 1979-80 -693' 836 119.9 A
 

~ 19801:1 (p) 81 
 10236 125.6 '~-'-~ 

GoAer men 'o'
'AndiaA
 

"X' ' 2 
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APPENDIX B
 

TABLE:2 INDIA - ONION PRODUCTION
 

YEAR AREA PRODUCTION
 
(ha 000) (Tons - 000)
 

1974-75 
 195 
 2048

1975-76 
 215 
 2242

1976-77 
 192 
 2164

1977-78 
 N/A 
 2388
 
1978-79 
 N/A 
 2564
1979-80 
 250 
 2490
 

Source: NAFED
 



-------------------------------------------------------------
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APPENDIX C
 

TABLE: 5 INDIA - SOYBEAN PRODUCTION
 

YEAR AREA PRODUCTION YIELD
 
thousand ha thousand tons kg/ha
 

1969-70 24 11 458
 

1970-71 30 
 18 600
 

1971-72 32 20 625
 

1972-73 35 25 714
 

1973-74 90 30 333
 

1974-75 90 35 389
 
1975-76 100 70 700
 

1976-77 200 150 750
 
1977-78 225 180 800
 

1978-79 275 220 800
 

1979-80 400 300 750
 

Compound Growth 
Rates % % % 

1969/70-1978/79 2.9 3.4 0.5
 

1969/70-1979/80 2.9 3.4 0.5
 

Source: World Bank Estimates
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APPEN DIX ID 
AD N ARE~'A ANbD-PRbUCTION -OF -IMPO(RTTFRUITS-

Ordcin
000 ton~nes
 

Fruits ~ 197 -77 1977-78 1978-A79~-' 
A P A '
 

1 Apple ~ >121.62 503.50 545.07
125 64- 13.6 620
2. Banana >265-.56 ~45501.5 {2 i '4754.84 202.39 5144.26
3 ~ ~ ~ ~ Orusi8.9 1582.96
~ 20 ' o8 191-80, .197.23 >112484.Guava, 
 127.55 3022.65 128.32 
 1137.15 l:33~.44 '1177-41 ~~ 5.Grap'es 
 9.35 ~ 150.63 8.56 '166.00 9.56 182.16 * ;6. Mango ~ 905.35~ 7456.34* 
 925 48 7527.20 942.56 8216.51
7.ieppl ~ 40.73, 442.90 41.86' 470.61 43.95 500 30k8. 0t1herFut ,'434.52 ~-2005.31' 
 447.36~ 2662.23 40.-77 2734.54 
 A 

2093.76' 18779.20 .2154.24 
 8846AO6 2210. 7~2o229 68
 

-~-4 

Fru-itsz :1979 80 '" 1980 81" 198-82 
 9283~
-


A' P>.'
A~ P A P A, P.A 

I. Apple. 
 138.90 718.63 145.80 821.79 , 153.75 :~926.98 161.60$2 960K~'2~Baan .9115 57269~- 300.'33 5377.32 
 311.94 5553.71 317#601 5608~~3.Ciru 
 708.30 ~-215.68 
 1706.16 230.70 1759.10 "234.57 1807.0W4.Guava ~ 139.05 1216.93 '144.68 ~1257'.60 K150.93-j1314.83 155"78'1350~4-45. 1Grapes 
 10.23~ 195.85 '10.83 207.84 11.437 222.47 
 12-05.4:6." mango 958.43, 23
86;0~ 979,.64 8515471 1001.54,~ 8662.81 102222 "883~~
7. Pineapple 45.60. ~,548'.98- 48.14, 593.23 83.49 '643.10 87.20 67
8. Other 40

kt ru400 77. 2841.86 
 -511'.46. 


Fruits 

~2693.36 '543.28 30o85.92 960.88 3185-" 

~Total 224 20810.24 
' 

2356.65 2144.52~2487.06 22168.9 
 2552.01 2266N j-


N.R. Projection for 19 79-80 onwards '
 

Source: Indian Horticulture'Research 
 istitute77 
' A 
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http:20810.24
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1I HISTORY AD BACKGROUN'D OF 'THE 'ICA 

'As aresul~t of the constitutional changes o~f 1919, the,

Government of India transerre 
muc he responsibiy fr 
d iiec ng~and administering research projects to the seventeen State 
5Governments.. Even though administration of the Central agencies and 
is~tittrtions for 1research and technical training was retained at the 

**> 

Ceter6, (eerllee no specific provision was made,for coordin 
ating'-the wor of hee inatittitions with similar institutions in 
he"Stats Therefore, concern was expressed that,,iiv the absence of ~A
 

Scoordination in the.'field of agricultural research, the existing 
1cooperation between thene annieStae ight bellost. 

tuay,,-o a onne
 

inIidia. :.'The:Commissionm's 'provide numerusobservtn
 
includig
the folowing 1), agricultural-research in Indiaincsluding tsy,fsllowsn e~ll ()tatowever-efficient the 

oraiaiosalih'-o d~mosttration, it wouldn't be entirely
succes8'fU I unlesit--ias based on rese~arch; (3). Chalcko
 
coordination hampe~ired th 'grsso esearch,~nd()~ 47j'
p agricultural

Sthat it wa the duty of, the e theultimateru'Cent 


reonlbly ~rth1 we~a~eo te gcultural population of the ~'V~ 
Countr~y through advancing agricultura research as much as: possible ~~'L 

{ withou't encroaching upon the' Statels re-soonsibilities. ,BaseI on its
 concerns, theCommisson reco perndetd
the establishment of anImperial

Couincil ,rf Agricultural Research.
 

iAfter careful consideration of the Commission'sYrcommendationso the-,Covernment oE India established thisu fImperialI
Council.-On June 10,1 947 after,,Independejce thenamei
ofthe
 
onil was changed~t . . 1 


4 I1 ' th Ida'Cuclo4 . . . Agrlicultu al Roeerch"-, 14 1 1-++ ++++++.+++!:+ + +++ ++ +.++,++
,l1Ier s,41, +(~'ICA,~. 1eaIUltil. 1965,,theIARf fu ctne + ++ ++++ + ..... 

......... ...... primari c!as a',coidnating : + +++< 4,-lg

++++++ ++++ + +++ +,+++ + + +++ -ie4++++ ++++++++++iS body-financiuigj locted ad hoc researchprojects+ + +o" .+R~++++++,+: t,+wOUthrough+!dn:++++ funds.+.+++++++-- ...... ............. +++-+++ 

t .b.4 - 1----*
 
:+. 1-

1L'r+. +'444 . . +++I-: '1 I + . . I . . 4 
n 4 4 

1 4i 
-~obtained d ~ ~ ,1 4 1 '' 

1fim'ho Agri'uturalProduce' Cass Act of- 1940. +4lin 1966.,
mor.oraiainwas undertaken which p'laced44 4 41+<!11 all rosearch 14 14 

~4SIII-.activitles under h1A
 - I 44 1 - + 
11~i. ICAR
 

@ ~ A Compoition and-Function 
1 

Asethe agency i 'aresponsible for t1ie central government's ~~~ 
1contribution to bothagriculturail research and oducain h ICAR 

I 

~ensures linkages beiwen cetra1'and stte ,overnment ,j-'s- 4nd 
-; -y~ftcillitte coopeaio wiLth internatiornI-'agricultural research' 

institujtions ad other iternational orgaitrtions. India hins 
''~~ 

I.~-l'~ 



i-A' 

-..-.established effecti -ewridngrelionshipsL~t~
inertini terntionl -w-,L - any- o E-the'"research center~s andhsiada ubaiia
 

cotrbuio t 
tescners and the international community.
has a budget of 07~8 million for the Sixth zFive Year Plan. 
It
 

Sthis budget, it provides, WithSfinancial, tmehiictl andpor

for the folloing institutions ~and projects. 


' 4 

1.Te 
wnty-three state agriculturai universities;
 
2.1 
 Thirty-fiVe centrally controlled agricultural research
 

institutes and centers and fourprjc 
directorates;
 
3. More ?than sixty-five national codinated~r~e~c 
 cee
 

on comm~odities o'n problems of widelspread'concern;
 

4. operational research projects in selected areas and onapplied subJects in various parts of
4 

4'tecountry;
 
454 

Almited number
~ ofadhoof ad ho esarhprjet
45. eerh rjcs nducted by
individual instit~ti n 4 ~ 
and
 

4 4 ' u i -o 4 

6.' Implementing the Lab-to-Land through all its research
 
projects, which aims to transfer technology'from the
laboratories 
to the marginal~and small farmers., 
 4 

These activities of the ICARs are discussed in the
 

-Th'e StateAricultur'alUniversities
 

41The 
 ICAR is responsible fo h oodnto 
and promotion 
4ofiulua 
 edcto in India. It provides .-. 'Icnieadleadership for the - Kdevelopmentoonew and V4practical educational programs promoting innovation. 
 One of
ismost ,important functions is 
to imrv.4 
 sadrso
44 Jeducation and train qualified personnel to provide, a aound
tec nrological and scientific base for Indian agricultuire.4
accomnplish these funvctions, th'e ICAA provides assistance to 

To 4
44 

2
the agricultural universites for: (1) ther devlopment4
4 
programs; '(2) the improvement of staff pay scalesjandi 
(3) the4~
 

institutions of scholarships, fellowships 4an'd teacher training4 
 4 4 '4

4 * 
,~educational divisions under'4the Deputy Direector-Coneral for 4
4445 ~ E~ 445on 1/ 44 ~ 44 -~ 
 .
 

1~~~~ ~ lofArclua4 44RLfisoyadrwh
44inCu
ehDcmbr17,p.Nw 12 4.eth-2 . 4 



-The 'present-8 te M-;'df~s Eir cI'tura Lniversities~in sixteen states wa-ee'pdovrtel't 
twenty years t 'provide scienti.fic education which would servye

4the ned othe farming community.. ,The~universities were,

deind ob involvd in both teaching'and applied research~

and thei~r studenits were expected to learn a practical
 

to agiutrlrbes See Annex A for ~a -list 

.. ~of Stat Agricultural Unierities (SU 

Th ai betve fteIda Agricultural University
~syscema'were very similar ~to tehiosophy ofthe U.S.-

-- Land7Grant,-Colldge Systm~whchcombnsinstru~ction, applied~
re seRarc~h 'and extensionh to deve lop-solu6tions -t h rc c
constraints fagricultef. Ini facts:' U.S. unlversities 

4 providd 1elomeint of 

Jndian aricultua 1universities from,~9,51 -173.2/
 

~ ~ ev the nne 

The~ prsn ninarclua 
 universi.ties are,-state$*p--- ---. ~ instiutions anu receive their basic.financial '.Support thr4,o 'ugh
 

~ goer~i~ sYJ~iare also {kov raiits the
d fromICAR for certain developmental activities ~And fo., s ustantial';.~ 
numLbrof research prjets3 

- - The SAU have. now assumed, for.the most part, 
.4, ----responsibility for rfesearch"8nd higher education in 


Sagriculture. As a re'sult-p the SAU, are 'handling almost all' 
-- v 

~ research and experiment stations .within the'ir~respeciv

ta tea. SAU participaio n'.n nati,on
t. ,al1 cordinated research----

schemes sponsored by1 the 
[OAR has provided the universities
 
--with-~a wider1 range of,.geetic materials and,ha-s contributed to ~ ~"agreater exchange-of inf r at'ob~we 
 ci n ist bh
within'the States and amuong States. 
 It has also helped' to 
improve the quality of SAUO experimentation as,well,~4~Y9 extending asknowledge 'and ap'plicability of their results, 4
 

2/ Duiring thial period,, over 1,30 staf f members,fromisix U2.----------. 
unvriisacptdasg~~nt in India and over.1,OOO
Indian faculty members ajid. graduate'students stid 1 iri the
 
uS. h
T1si universitiev werd:,Kansas State Univ,,Univ of 

tll~no~sPn yl~aiti S na4 Uiv , ,Univo.of Tennessee, Univ.*
of Misoui andOhi:-wS a eUiv.The nine Indian agricultuiral
uni'veiies-~arePu ab AgriculturallUniv., 'Haryana


~~ Agri*~ihUd~r 
---


It. ~ anUnivf-:Agri ur an :7 
~ Vradosh Agricultural

~Univ., ~OrisaUnirity otAgiltr an Tehn-lgy

Haaaht~
giclualUi.'Adr PaehAgricul'tural1 ~->-~.,14-: 

Univ., and MyoreiUniv. ofAgricurl Scences*.
 

3/ Durinth firstidve yarsICA finaced 
 amos all capitfid

deelpens pl~usa hihpooto ofiprvd aary scalesU6 

'4 

'forwhic staf. bcam aigiblo,i ICAR provides generally 
three~~~~~~~f1o ,S re r b s -uts U e h d e 


http:Univo.of


The ICAR provides management and f'nanci'al support to35'
 

directorates whiici have been established 'to ensure, in-depth 
 ' 

1. researc~h on a 
ider range Iof commodities andscintific 
 "1 '<'4WI 

'problJem areas.~' 

~The' ~Idian Agri'cultural Research Instidtt in Delhi isa;
major center' of research and training in -India. it was

11Iett1ire Pnusa "B1ihar) in'1 9OS 'and l'ater ansferred to 
1 Delhi, in' 1935. The -major funcions f the Inistitute ijnclude 22.,,:

>$~Thv:w'~-basic and applied research'intb1 sele'cted aspects of the
2iiagicultural sc ience8 ;',teaching at the, post-gaduate level' and-~>..conduictin'g extensio advior servic'es in hviaesnte " 

Uno ertr of'Delhi. 
' 

IARI is.renowned for. i's contributions to the advancement 
of knowledge Iin agriculturIa 1 sciences in India._ Although it,~~sa~rserc1 i~ttt ni, it, acquired the 'status of a deemed, 

vu ersity by the.1956 ,Act of University Grants CommisIion. 
Jt 'has now been traini'ng students for Masters of Science and1-Ph. dges~ in as many as ,fifteen disciplinesanit
functions are, spread over as may-s seventeen divisions4/' ,. 

The ,other resear0'hftnstitutes for specific scientific ~ g~~*~' '~ >1research are located throughout~India. When the network of"
 
these,)Institiites'wae merged'with 0
the work' at'h ''~
 

l'V ;iu.pthrough' the ICARit eenn.bedj 'the. prolcmuqi~oagriculture to beviwe copeasvl./-hrfr 
 h nttt system-<h
incorporates 'a wide variety of research~andeavo's' ountrywide -* 
V ignificat mechanism for thejdevelo me't and 
trasfe ofapplied agriculturali technology,, 

'I' 

~'All-Inidia Coordinated Research Proiects' 


~ICAR~also organizes and finances-' more thnsxyfv
 
~~- nationa1(cooz'di'iated 
 research schemes On~commodities or'

'proble ms of wid~esprea,d'nterest.6/ -Tes 
"Ijctsoprt
 

P 4/ Se<BedTechnologv. Plant Pat ra 
'i 
 gy' obio&uluJogy,'Agronomy, Si
ScenendAgricultural-Chity giutrlP isBo
 

yV
c
 

egtable Crops ad
~~V~Aculture, Agricultua,Ligiiearing, Agricultural Economics anid"'
 
VI~ I BEctenal'ont
~A~ Agriculturnl 

V~~/24Q7~~ 

5/ The IARtInstitutes are listed ini 
Appenix B3*-V4~ VVVAIIV~

6/ The All-ndia Coordinated Research' ProJectsaret listedrf in 
Apeni C.
 

4 4 ' 
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1 
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t h r-,6ughlARnt 1it ute s as well- as t ro ugh agri.cultrluiverasJ 16esan'dl the refore', ikt~t~vene 

State' level institutions.-Wi 

n
S 	 w' le. the JCAR I-nstitutes and agri:..
cultural, uniyersit jes organize research' oQRfundamentai and 
ap~plied aspects of productioni, preservatioan utlztino 
~crops, ,animals and fishthet coriae prjcs"netk


y~applied research 
on specific commodities. cordnae
projects thencomplement the work which{ is 

'The 

carried ou tteJ 
~ SAU aund re~search institutes and .research utptis mnaximized 

~The Na tional Coordin~ated Maize Improvement.Scheme,~>
intttdy 1CAR in cooperation with~thIe sttsin 1957, laid4-;i

the 	 foundation for more effective national planniing of.:re earch on a~comimodity 6r problemn.basis. Itproviddamdl 
~ for the 'developmentof other inationally coordinatd scemes.
Th basic for-mat~of. the :program~ iric'uded'~a national1 coor

dcinator, -based, at-IARI, four, main centersa dnine. smallerS~ substations.. Withint fou 
 , 	 r fuchiy rouciva ize


'hybrids were developed,, tested ad 	prepa'red, for'zrelease with~~ ~wide adaptability in-the Gang~etic Plain,. th~e Teri ad the 
h 	

,Dec can.'. The'schem resultdi fr. 
*< the 	National Seeds Corporation which would arranige for pro-

> 

~ duction and distrbuton of found~ation anid cert'ified S~eeds of------these. brids and'impro &varieties 'and ihybrids of other 
crp~o s yfarmersthrouhout heatin, Theefore,


this model 	 -.

of reerhwst ttb an effective means to~tackle particular comdt-pcf roles 

ajrc a~dves avr been achieved thorugh1 this coordinated ~ ~ V%resarcmoelforthIeproduction of several_ crops, .but~most 
.~ -~-~ notably wheat.'and rc, Inn scientists further developed.;p::basic gntc 
materials from abroad'to incorpoaeaog 	

P.te 

~ ~~,~things, the desJixed grain quality, br~oad-based resistance to
 

......
V ~pathogens and bett~er adaptation to th 
 ontry's dfeig
.......... iones.
ecological 


Sevens of, the, All.11ndia.Coordinated projects will :be 
-~- ~ 	 related to the research to be~financed under the Pr~oject -.Soybea'ns1 Oilseeds (Groundnut)s Post-harvest Technology4,: 

'4.~ <Fruits, Vegetables, Citrus and Potato. 

~~~ Ote Re search rojects---,V~-VV-V' 
. 

Th - CA als conducts oeainlreacprojects 

- ., .~ 
 specific areas of ?the country 	 in.to gin an Jsilgh't into the<VK &4.~

soi-cooi constraint affecting the adoption f research ~~44ireslVs7/The Soybean~ Processing and 	 Utilization Subproject 

7/ These prjet ar ise n Append ix D.p~,.~. 

rV. ,,. ,, -IL 
4
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~will, finance an operational research acitivity for testiln
demuonstrating the subprojects researc 	
and
 

results. ICAR also
 
'supports
7 a numero ad' hoc reeac prjcscn te b~y
 

;The Lab-to-Land Program~~
 

~~~In I99 the ICAR instituted an exPerimental rograim which Yaims 
o transfer the 	latest pr veadvibeagcilul i 

V' 	 ecnlo o12 00fr families bae oging to the group :of 4
 small andmrginal tatmersv landless, laborers 
and other
 
comntisi rural settings representing the poorer socio-, 
 ~-lconmi c-groupos.-
 Tho' Lab-to-Land program is being implemented7
by\ the Council th'ougI' the existing reser 
 cets fhe
 

Agricultural Collegks and Voluntary organizatlons. A teani of
scientists, in, over 3OO,.research locations of' the. ICAR are'participating in~this programi. 

inesene heLab-to-Landprogram isoeaig negt2.4-2agroclimatic zones in India and involves the selection of >

tagtfr facilities who receive assistance,amphjasizing,
families having one - two bectares of land, and illingness to
adopt' ew agricultur~al technology.. 
ICAR scientists 	'are ,developing~ and mleorthiplenting individual farm plans f'rte
selected families. Inadditlon$ training of farm youth-and'


Sfarm 
 women is,also being ndertaken, to acelreth
 
adoption of new agric'ulturall techniology.
 

Ths~rgrmrepreaentats 

2 	

ability, of th CRto develop
-~ ~ innova1tive 	solutiono lto the difficult problem ofexending

- -. '-~-~eearch rzesults and techinology'to the farmer whocan benefitfrmtiifratoEprec has shown 
2 

thatlit is 
posileto inceasbe mpl~oyn, rction ndinoefZ 	 me rg naAI armers',and landless. 4sborora two ,to the old


depndng~po
th*,otiatonf hefarm-are and~ the resources
Aiccabemblzd 
The program hasprovided a famlevel, 
2~~~22&n Anerc~'ifor reearcIt scia tists that 	will permit thedo.2sig lof.hgl relevant rsac ciiist 
 oewt
 

famr' pre 
 -on the succeses 	 o the program,ICA decided1149~a~ to extend tutlMy18.Aot7,0 the ~
ne famfmle aexpcd 
 obe 


-.-	

involved in theoprogram's 2 {U,-2~scond ph ise;f2y2~2> 
-i-~ 

O~~iuoft ication
 

_ _ _ _ 
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The iister 
for 	Agricu ltureand Irrigation i h
~Governmnt of Ini is 	the- President: of~the Couhcilband. the~''' 
SMnister 
 of State inLtl~e inistry, dealing with , CAk 4ia the~ Vice-President. >The Direto -Geeraof-hC noil is the
 
~Secretaryto the Department of Agricultural~Rs andc 


~ , Educiation ofte Gover'nment of India. 
 He'also functions as
tpriflcipaladvsrto'the Central Government on all matters,
2~,jLi4 	 conniectedwith agiulue animal husbandry and fihris 
research and education.y n fsere
 

The 	 Council f unc tions. through thie ifolwn b'td'ie:
 
1. G venin Bod.:* The Governing Body is the C1ve 

and dc~.sinma king authority of, the Council. it ispresided over by the Director-General, ICAR and ispreeminently a body of scientists~ and other withiinterest
in and knowledge of agriculture. ,It decides ~policies of'the ICAR, approves of, research programs and projects andc oW1,res the budget of the Council. 

2. 	St~d! gFnneCommittee: ThsCommittee is presidedover by the Director-General, ICAR and is 	 in a way a'subcomittee of the Governing Body. It examines all
proposals of the Council including research projects
inovn financial implications andaloemisth
 
annual budget of the~Council before'submission to the 

Governing Body. 

-Drco~nrl
 

K3. NormsandAccrditationCommittee; 
TheDietrGnal
ICAR presides over this Committee which conuists of five
Vice-Chancellurs of Agricultural Universities nominated by
the 	Presidenit6i the Council. 
 The 	Deputy Director-General

(Education) 	is a neinber~of the council. 
'This Committee

determuines 'the normsa for 	financial assistance3(from the . .-, -ICAR toK the Agricultur~al Universities and 	Coleges andensures maintenance of 'standards of education in---------
a~.gricultural azid animal sciences*I
 

4. 	Repioinal' Cmitees: Eight Regional Committees have. been'coflatituted,'one each for 	eight broad agroeco-oicaolregion-s
r6ve'dng~'the entire- country$ These committees areheaded by thie Director-General, ICAR. Included,as members 
-

K;;.~gK-~a-r- mnubea of the',teAR society and 	 Directors of ICAR 
-,Initutons in the region; technical representatives oftheAgricultural Univerities, Central institutes and---- ~Dpartment of'Agriculturi 'of Government of IndinA n 	 the.reio adteSteDepnrtmenta; and farmers of the region 

,-

A 

-


.. 

-

I
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noiaed~by thePresident, These committees review the' 
st~atus of agricultur1: research and education in the 
repcie ein and make necessary4 recomend tions to 

theGovrnmnt odyreating to locftion-specificNem:that aregion. a 4 '> '±a' 

't4 

"a 

< ";' 7 

a~4I~~ 
4 

44~ 

(j 

4<a~a 

4 
<' 

,4Panels 

.. Scientific Pael: The ICAR hasScientific Panels forvarious disciplines to consider schemes and projes 
a~relati'ng to these disciplines. There are also joint4 

anels between ICAR;and related research organizations. 
Besides c'onsidering'schemes for,research, the Scientific 

may also advise' the Govern3,ng Body'on> technical4 
<matters and'draw its atention to gapsain the< current 

_aresearch-and trai ing efforts. 

''"'a 

aj 

~~asjla'~ 

6. The ICAR has at present-35 institutes under its control. 
aEach institute has a Managing Committee constituted 

according to the rules of th CRScety. 

a, Aat the headquarters of 'the IOAR, the aDirector-Generala is 
on,'the technical side, assi1sted by four Dpt
Dircosaeea n each ian the fields of: (a)Co 

a Scie'nces,"a(b); Soils, Agronomy and Aricultural Engineer,, (c) 
~aa a aAgricultural Education and a(d) Animat'Sciences. Th Deut 

a ~ rcoseea are asise byAst.Drectors-General andother'atechnical officers.'. Each Deputy Director-General is
~j'a~aaaaaresponsible for the" preparation, scrutiny and controlofa 

a 

aa 

ahadiitrtv On" he 
a ai 

aa'aand 

Pesne 

Une 

a aieco oFianc 

SertreOnd 
ubrofadtoa an 

other adinistraivestcteDrco-eeaf. 

aai 

a 

a 

a 

a ssiTedheaecrititirs o f the Council fiane by
Goeneto ni y()outih grnsin-aidandt(b)lnSecetrs nt Dprmnof 'AgriculuuatroutC und.a'Inaorderand 

prdjcatin imle Secrtary].th. O hasstaged ogiea up 

and'~~ ~ ~ ~ ~ ~ T ,neSScet~cindadcanDrctroeoonnze ancri items an rand .opnumber fnd*,opuros 'wihat hre.A ead 

Plan ut Is,a h 

Society~has&W.ULVcompetenc toraporat$o te 

ah 

ah 

4 

rceepts aotAgr~cptrov Pod ctthes Fund. Intlordlscee foor 

'aa 2 a 

aZl a A. 
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I . AGRICUL TUR AL RESE f~u ~ v C E O ' ICAR 

I >~ Toimplement the, scientificprograms with h prpitepertise).the'ICAR decided to restructure: its pronlolCie
towrdsaij categories .of staff: scientjc tehial, 

'"~ 

*<dmnstrative an'd sipporti.ng. For~scientifi4c~stff', it deided to
estalishan Agricultural Research Service ASs'
October >2 1975.C~)satig>zd
 

Three of the most significant 4 features of the new policies are: 
 j 
1 No scientist,needs to shift hereaf ter his or her field of 
.4.'secaliatonjut'for 
 the sake of an improvement in salary;

ascientist doing his' or her job with dedi'cation anddistinction can hope t'o 
get the highest~salary possible witin
the organization~without recurrent applica'tion 4and competition
with professional colleagues and without having to shift to a 1 

2. Eery
cienistmay have to help for 
some time during his
or her career to solve the problems of neglected and tribal
 
aras 
 an
 

ll
3. eserchmanagement and coordinating positions will be
filled up on a tenurial basis, so that no scientist needs togive up his or her active research career for too .~long. 


The purposes of the establishment of the ARS were to inducttebeat talents available for the service of Indian Agriculture and.

allow both in-country and overseas career development


4opportunities,
 

IV. ICARSTAFFINGPOLICIES
 

The ICAR has established bylaws for the selection of its
staff, which are grouped in the following categories:4

4 44 ~ l1 scientific; 
.. 

4~.42. auxilary technical,
 

3.4 administrative, ministerial and accounts; and
 
4.4444,.4'44'44.4. subordinate staff 

'4The ICAR has constituted various Select4.on
Comtte/neriw Boards for the 'selection 4 4.of personnel fori<4Yscietifi 
and( 6 chn ~'c m~ hadaquart ers anda t th7-'4~- Insiitutes. ' ' 4 '~4KW 
44. 

http:Select4.on
http:sipporti.ng
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7,~ ~777s7 7 77~777 7;7~,7,77 ~77~7 ~7 e '-J,~ 7k~7* 77~ '~,'7~'-7i>4 

7 - 7747 7,"- 777777~ 	 7;7
'77 L 

-~ "Boar s have~ also ueen set tip 	 5~7 7~7 

77 7 
~Cor~ 

EIle seLectlon Or~L)I.rector8-7,In~'- ~ 

* '7~77 '7,7 777~~$various77 7,~f ,~of grades at the Institut~a."'~7Thi's-~Board i.ncludes th~ i"ciin~4~754~------the Agric4e~'7ura1 Sci~ntists~Recruitmen~ Board,7 the i~f~i?4cto'r-
 "'7 74$,,~777, '7, --- ~@~;-	 77- 77~777477 	 7747 7,7,7777.7777,77747777 7 77 *4~~**4~ 	 77 -77 77 47777 ~7777 7 
~777~77 advisors. ~ 7'7 	 ~''-~'~.7- 7, 77 4:7-47*777777~ 7777 	 ,.'747.7747.~7-.77777.4-~ 
 -4.77777 	 $7, ~ 

77-7 	 7~777777-77777,7777 7 77-777 	 4,777- ~ 77 	 77777777777 4 777 77777.4- 7,77777 
-' 	

The7Prsid~nt~
77 

the Vice-PresidentDirectoi~s 	 \the D1recioi-G~nera1jtiieof~the -Institute- and tti~'-Secr~tary. aish have sp~&~'ffck -~->--~---appointing aurnorities- speciff'l~ry- levels.,7 

N7

77,-, 4 	 - ~- > 
~, 7"7 7777 

77777,77777777777 4 :57777-777 7
7i-4 7 7---'-- Although the'~provisions-4 for~ the 

4 
777~7- 4$777aforementioned authbri~ies~~eL-;-~ 57)7.77737 

~-'-- ~6on~ain~din the ICAR Bylaws,8/4 

4 
____ 	

7,~ 
~777,7 77

777-777777-77 -77-	
'7 777 77 ~7747-7- ~' 7-7 77777 7-4 

~7---777-7,N~-777v --v----"th~e-

7 

work relating to recruitment to all o 7,7	 7>777 77,~7 

-774.777 


7.	 

of4posts;in th~etouncil'Bheadquarters andritsany category 
77 

j '7 
7'- 77-4-777 

- 7	 4Research7 77k7777	 4+-774: 77 	 7777777777777 77-77~ D~ m~h,,.77-Z.:''~7	 04aLu~&,Lv;~.Lusiaent 	 -7-7to m~y7 be entrusted by-' the	 ~'1'the Agric7ultura 1 Scientists4
 
7774wRecruiti'ng Beard set up by the Society with the approval 	

3 
-777-4447-77777-77 7 77777777 
 77 7,7
of the Government of India, 4~5 -~an independent recruitment, 7 

7agency." 

~77 

7.77777-7777 
~' 7 7 7-

77-77 7x. 	 7j77 
-7- 7,77 

This~Re7cruitm~nt Board is responsible for the recruitment tO>~ 7 

7,77 
7.4-77,	 7post~~in 7the>Agriculttira1~ Research Service and other such post~ anservices as7 7,77 

7- 7 

may be 'specified by the '-resident.-	
d 

7- 7 ~' ~ 7- 4 7 7 
77-


7

777777 777~ 7~7-	

777-77
.7747,,~777 7 The~efore, the7 ICAR7 has a7 comprt~hensive personnel policy4an~I:5,, 7-7~	 474 ,~ 77~ -777 7 (77 

7 
7 7 

77- procedures to recruit'- qualified staff, provide career deve7lopmenV777-7 
 7. -7-7.777747777777 opportunities at all7 7 staf f levels and offer them a47 ~ 	 77 7 ~-7potential ~m7-rougti this 	 good 7 promdt4ojia iew,7 lr~luding the ARS, the ICAR 
7' 777777- been a~le to attract numerous qualified 7 lndian scientists and 

has 
7 7- 7'77 technicians; empl
777(77777> n7va~r 5,500.-- ~-uvlflO 
 7 
 7	 77 77777 77777 77

777777 7 7- 7 
7 

7
 
7
 '7' 
,77-c ~ 7 7-	 - -  - ------------	 7 77 77-47777777,7


-777 
 7 
'7 	 -777 	 777777 77 7- 7 -7-77
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~.~ . ~ ~ ~ i.Appendix A j 

1 Govind Ballabh Pant University of Agrictuead ehnly,- 4 

~Pa t nagar (U:.%)4

2. Punjab4Agi'icu trlUnierst 
Ludhiania(Punijab)>

3. nies 
y fU'iu Udaipur (Rajasthan)
~*,4. 
 Orissa University of Agriculture and eh logy, Bhubaneswar
(Orissa),~~cho
 

5. 
 Andhra Pradesh A1gicultural University, Hyderabad, (A P.)6 University,ofAgricultural Sciences, Bnaoe(Kraaa7. Jawaharla1l Nehru Krishi Vishwa 
 Bngala e (Kba
rnatakaP.)
8.~:Bjdhan Chnr rsi ihaVidyalaya, Iaringhate, Kalyani

-(West Bengal)
 

10. 
9. Konkan Krishi Vidyapeeth, Dapoli (Maharashtra)

-Mahatma P'hule'Krishi Vidyapeeth,2 Rahuri (Maharashtra)
11. _Punjabrao, Krishi Vidyapeeth, Akola (Maharashtra) 
412.,11 Assam&Agiicultural University, Jorhat (Assam)~

13. ~Haryana Agricultural University, Hissar (Haryana)

14. Rajendra Agricultural UiniverstPs
1.Kerala Agricultur Bhr
 

15University,8alPusU(Bhar
 Mannuthy (Kerala)
16. dHimchal Pradesh Univerisity, AgiutrlCope 
il (H.P.)
17.. 
 ''TamilNadu Agricultural University, Coimbatore.(Ta iilNadui)
1. Marathwada Krishi Vidyapeeth, Parbhnni (Maharashtra).

19. Gujarat Agrictiitural University, Ahidabad (Gujarat)


-~K20. 
 Chander Shekar Azad Universityo Agriculture and Trechn~oloy
i~~K~ Kanpur (IJ.P.)tyfgy
 
.Narendzra 
 Deva AvamProdyogik Vishwa Vidyalayn, Faizabad (U.P.) 

4 4 
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~~ * , ~ tAppendi~x B . f .
LST OF THE ICAR INSTITUTES AND NATIONALRSARfCET S 

Indan
griultralResearch ,Institute,' e
~2 
.Nat~naPairy ResearchIlstitet;Karjal 

searh In itu lianagar, Uttar Pradesh4.Central Rie Reiseaclh Institute, Cuttack.

juteAgrclural 
esac
6. iJute Technolo-gical Institute, BarrackporeS Research:Laboratory

1 Calcutta
7Central'Institute. of, Cotton R'esearch,ech'olgicl'R'serchLaboratory, 

ob
 

81. Coton Nagpur 
9. etal Tobacco Research In'stitute, Rajahmundry
10.; ~ 
11 

Central Pjantation Crops Re'earch In'stitute, Kasargod, Kerala.
;wA . Ceta'tbe rp Res~earch'.stitd~te, TrIvandrumS 12. <central Potato Research' Institute, Simla13.< In'dian Instiute of lHorticultujral Research, Bangalore14 sugarcane Breeding~iIn-' 

15. ~Indian Inst~itute of Suacn- eerh 

iYCojbaoe 
Centr~al Arid Zor3e Research Iite' 

uko
16. 

17. 'Central Soil Johu
 

rlstltuteResearuh

18. Central Soil and Water Conservationl~
Reeach 


-n 
 Training
Institute, Debradun19 National'Bureau of Soil 
Survey anid
Central Land Use Planning, NagpurS20.~ Ins Ititute of AgiutrlEgineering,
21. Bhopal 

. 

Nationial Bureau Of Plant GeneticResources, Delhi
22. Central1Shee 
 and Wool Rsac
Llere~Researc 
nt~~~,Aiaaa
23 'Central Inland ishre IntttAiaaa
 
24 CentralI Marine'pisheres 

e c Istitute, Barrackpore

Research25.Central Insitut Itistitute, Cochinof FishersTehnloyi


26. ohi 
-

Indian Grass land and Fodder Research institute
~ 7.* Insti tute, of Agri'cultural Research Statletlcs,< Delh i28. ieannaPvihyAnusandhan

Shala, Alniora
29 Indian Lac Research Institue Rach!
-f30., Naioa 
Acaey rArcutrlRsac Management
,31. Centra1lcoatReeac Inst-itUte, Mathura~ ~32. CentralIAsian Research Ins'titute, Izatnagar331. entra1 in'tiute of FisheriesjTechinology, Cochin34.~ Central.Agricultural eerc Isttt 
for Andaman3..Ntoa and tNicobar~ search Center36. ICAR for GrondntrReacnrch C''Mplex for Northatr 
 Shillori
Hills Region,
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LIST.OF ALL-INDIA COORINTED SEARCH PROJECTS 
<7 

~~ii* ~ ~ii~V .. Rice 
2. Whea t 	

" 

77 

04. maize 

5. Sor~ghum	 7 

7. Pulses~ 

()Cotmnercial 
 drp
 

1.Sugarcane
 

2, Sugarbeet 
73. 
 Cotton
 

1" 

5- Oilseedis 
~6. Soybean ' 

7. Toaccoh
 

7 '2, 
 Tuber Crops
 

77 4, vegetables

$Medicinal 77an4 aromatic plant


6. Floriculture 
7.~pice$ n ahwu	 7;8, Coconut and Arecanut7 
9. Citrus
10. 	 semi-arid Fruits 

7
(i)Solis, Aronocmy anfd, Agric Iltura I n nering7 

7777lo77,1 Wator manm4nt and $oil SAltitynd77patternsan 
 now cropping'27 U607f liewae
 

74777zone17777777 , 7-7-7'' 77
-77777~~7~ 77 .a and temperate 7777~7 777 r as - hill.,-- < 
Uq"~LinOf-oilI test wihco responses 7 ~ 

6 asurmen Ovalua'tion and impro*vement of moil7 14-74777777 



--

7.icrbioogical decomposition~ and recyclilng urban andrural wsteq 
-p-->,
 

8. D~ry faridng rsearch 

7,' 'T.iP i 9. AgronomlIc research 

10.K~i
<Operatina1 reiearch (including national demonstration and
nftegrated~pesl: cotolpojet

11. Research and developuentK~,j farm mahnrsimlmns,production of pro~totype 
an0hi 
vauto
 

All 
 anddtheioordluaaied
(v) Alid:CodntdResearc~h 
Projects <(Animal Sciences)
 

1 Cattle bedn
-««2.> Buffalo breeding7
3.'See breeding ' 

14. 
 -Poultry breeding 
>1 

5. Goat breeding W 
6. Pig~ibreeding

7. Other animal breeding 


-8. Ag ricuL uraI y-products 
-

and industa9. Specialized dair, 
---

I at aeilfa4rming (economicsoCmlprdcin1
 

10. Epid~emiological studies on~ foot and mouth disease
 
<(vi) 
 All-IndiaCordinaedResearchIrojects (iheries) 


I 
 < 

Comuposite culture o~f 
Inia and exotic fishleries andriv~ri~fish seed product ion
2. proL-4pagation of airL-reathing fihsin swamps~2~13. Ecology and fisherie~s of-fresh water reservoirs
- -4.' 

*l4~474~ 
Utilization Of tra8sh fish transportation of fresh fish5. B rackis h~ w ate r fish farming 

4 <l> 

(vii) Other 

Nurimatodeg post coiltrol
2. Seed-borne %liseases 

3. White grubs-

1 

- < 

<4,4. 
 - Economic oritolg 

5. floneybeas

6. Biological center of cro posts adweeds<
7. odent control 
8.~ Tribal area research I<71 ,l-41--- I 
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4 144:;1~-4K44ppenai x' D 
SOPERATIONAL'RESEARCH PROJECTS I ;'>f.i.". 

Name444'. ot"4 the4 Proec 
Na 6 fp > e 

Nrod u eto f. ~ P o e t * ~ ' ~ m o t i h 

1. Operational 

Chraittorg a 

research 

manstr 

project 

met tRRassaeUaprh 

atntraipur Uidest; Z on 

In sttute 

44444~.44444> 4.-for 

se 

'.s4tepping 

po and 

up' po 

anrothr 

diseeds, 

anrcrop 

Re 

Sila 

ea c In t tu e 

production., ceel ndple 

4444'."e 6.r 

grraat 

rIt 

foro utpion 

g4~ ro ductivty 

fnaminsomes 

ed 

a 

ce 

mlia 

for 

e 

in 

d co.N 

p nr easetio ofea 

ml oyment ander 

vuiagst aroundswar 

t o 

Orss 

u 

Karhnalo 

a 

Un 

ct r 

a 

vrs 

Igintt 

r 

t of 

td 

3. Operational research project 
JueAricuAriduZon 

4 '.~~ 

~ 

- for stepping 

su ed pota 

a44 ~ trl 

grower ies. 

up production 

and Other 

opsad 

e s n S il 

cros 

o g 

of 

an 

Research 

rma.koe. 

Institute, 



sName oth4e>Pioject* Name oft mpeetn 
~ ~ ~ Agency 

8.Operatoalresearch project Punjab Agricultural
~for the reclamaition1 of saline~> 
 IUniversity,2 
 Ludhina.
 

Kapurthala-(Punpjab).
 

9.,perational-research project on 
 Central Sheep and,
.~sheep and1 Wool'de'veloprnent. ~ 	 Wool'Research 
'Institute,
Avikanagar, Malpura. 

Operational, research proje 'tS10. 	 Central Soil Salinity,

for the' reclamation of alkali 
 Research Institute,
soils., Karnal.
 

11. Operational research project 
 Central Plantation
for integrated-lard use 
 >Crops Resea'rcy.
'planning of, plantation crops ~ 	 Institute,,Kasargod,like coconut palm, cashewnut, 	 Kerala.
 
arecanuts, etc.
 

12. Operational research project on 
 J3.N.K.V.V. Jabalpur,
integrated control of the rice 
 C.R.R.I.. Cuttack,
pests inthe1 States of Andhra 
 -Dept. 
 of Agriculture,,
Pradesh, Orissa, West Bengal, 
 West Bengal; Kerala.
 
-4 Madhya Pradesh and Kerala. ~ 	 Ag. Urivers'ity, 

I

A.I1. C.R, 1.P.,
A.P.A.U., Hyderabad.
 

13. Operational research project in 
 Central Plantation
root-wilt-affected area. 
 Crops Research
Quillon District. 	 Institute, Kasargod,

Kerala. 
 ' 

14. Operational research project on 
 IMarachwada 
 Krishi; ~' 
IJowar, 
 farming system inHanded 
 Maharashtra.
 

15. Operat~ional research project,
"'' PunabaoKrsh
 
frtasfridrural economy 
 Viuyapeethsh
Akla
through tcnlgalchanges 

441,11114.1. mevagfltam in Waroa , IIII 
Ditrct
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Naeof th~e Project 

S16. Operationa1 research projectfor stepping upi crop.anld fish. ~ ~ 'Aproduction inSunrtdabn >ae. 
'4 ~ '~ - '' 


Operaiona research project

for max1rnizing lac production

inChhota1Nagpur area (Bihar). 


418. 
 Operational researchp'roject on.
Iitegrated control of4'cotton 

'pests to be undertaken in 

District Ludhiana~(Punjab) and 

Coinibatore (Tanil Nadu). 


19. Operational research project on
livestock and fodder 

improvement indistrict 

8,areilly. 


20,1 Composite fish culture. 


2..Operational research project on
rice inthe District' of' 
Cuttack, Bapatla Hoogly afld
Burdwan, 


' Namne of the Ipeetn 
Agencv~ 

Jute'4Agricultura1>
Research -.
Institute, ~ ,rackpore, West 
engal., ~ ~ "4 

Indian Lac Research>
 
Institute,,Ranchi, ,

Bihar. 


Punabersi ulturhal
 
PUnive ric udhurana<
 
and I.A.R.,.
 
Sub-station,
 
Co imba tore.
 

Indian Veterinary

Research Institute,

Izatnagar, Uttar 

Pradesh. 

" 

Central Inland

Fisheries Research 

Institute, 

.
 

Barrackpore.
 

C.RR.I. Cuttack,

Dept. of Agriculture,

West Bengal,

A.P.A.U., Hyderabadi.
 

7 
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(Sae 8743, July 24 
 1978) 

sussst:deltin eucatiOu" 1in title at project as 
prpsd in PID wil no 



train university faut~r lead-to------changes in curriculum ait agricultural universities~ except'as
Ji- a by-product." ~ 

~~ 7 Response: Teword "education" ha endltdfo the 
 K
 
proec~snc
tif the project isifnot addressin~g strictly.if
educational concerns~ such as curricula developm~ent, 'Itwillprimarily support research work with th~esaeariutriuniversities and-accordingly 1with ICAR instittion,~


None~theless, facu~lty members will be trained iw di dth
- ~ j - in~ research applicable to specific crosa4£ntoa 

Sientific areas covered by'subprojects. 

2. "APAC noted and accepted that overall thrust. is Problem solvingrather than institutional1develpm. 
 codny, rjc
purposes....ehould be amndd 
#.lwv, major outputsa
 0
primarily relief of development constraints and-only 
- secondarilyr higher level of competence and impoe 

I, j
 
aiiis
ioe. institutional developmients." 
 upoe aiiis
 

Response: 
 During the projec, development process the need foe'
institutional strengthening became evident.
if i 

State 
if, ,outlined 
 the Mission's plans for regarding the 'projc
inlttitutiou-building a.
 as well as problema-solving and this 
 fi


expanded focus isconsistent with the Agency's priorities of 
-- f

if-if institutional development and technology transfer.
projct illstrngten 

Thle 

ipleentng CARinstitutions to
 
-if if address particular problem areas by-funding additional stagff- resources, providing- research equipment and specialized 

iif- facilities for research work., .ach 
of these Clem nts will 
-

-i
 
-i- - enhance~ thie institutiona'capability to develop0 innovative-fi 

~~ififif solutions to crop-speetcoec~fc ucinlnt
r untina 
sietii problems. 

be as direct and tLaesurable as possible whilt) at tile sam time-----i 
poetguid~ee no 
 rludIctive. W~e Would ph~e-'-f-

to~-~r*iiizavi nciei pproanch tbacauleth 1hi~en rdnpid I goi v~i 2and iied to, if 

~~~- s if~fii)-,'--i~ mindirat4~fA~ngs retad Proposals &nd project do lay..-~ 
#-if-atere approiach~-i~~f~fi 

ifiiff ~~---- iif~ 
if~ ifi ~iffiff ififi~iiff~i2<fi~i~-4fJ 

i 

http:strictly.if


--- 

wudbe to identify at least half:,(six) of the researclitopics, ,in PP with- perhap a O-isso eilltrte
~list fro'm which the remainingttopics will be chosen,- Anotherapproach would be to delay selection of remainingtpc 
 o

abot 
 yar after poject authorization aiid reconvene project
design team to select remaining topics then. The'concern is.w<


rthat res'arciibe in mainstream 
areas 'of. otential benefit 'to
signifitcant portions of India's agriculturalsector,

~especially small farmers. 
 We would want to avoidI research
Wbich would~benefit only crops grown on 
large farm orhich
would have little or 
no impact on impo'rtant food' crops."
 

Response: Significant 'attention has been~given to research
j~ j projects which'-will provide potential benedts to small
farmers ~and which-are' also appropriate for.Indo-U.S.
collaboration ,An initial list of twelve possible subprojectareas was.,identiied at the tndo-U.S. Subcommuission meeting ofSeptember, 1980. 
 The project will fund subprojects from'-that
~ list, or other mutually agreed topics according to 
the criteria
 
specified in the~ project paper. 
 This method of selection and
criteria allow sufficient flexibility for the most
advantageous choice of subprojects. 
 Not all subprojects will
focus on small farmers. 
 The GOl s particularly anxious totap into the advanced agricultural research in the U.S.some subprojects can be expected to 

'and
have basic research 

A reasonable balance will be maintained. 
.elements. 


4. 
 As stated in para 3 above, APAC accepted project's research,
"' .focus, with no emphasis on institutional aspects of extension.
However, it is important that the research findings resulting
S'from 
 thisprjcbe0rmgad quickly and effectively to
 
users and not besev~'n ogte.1upproject should
address and, ifnecessary) include resources for' the quote4
extending unquote of iLts own findings as widely as possible,
unless existing system deemed adequate to do the job.
 

onse:- The Inian a ricultural exeso ytmwas

stablTshad in 1952 with the inunching of the Community

Deleiopmnt Programn and is 'now being further 'strengthened by4,..' -. adoption at tha state4the level of theTraining and Visit
sysa'-n'developed4by 'the'- Worl Bn3nk, &IiuAR Lab-t6-Ltnd programc~h'as 'been 'cr~eated to~transfer' aritiuaj I tchnology to 



- fe'miiesp'particu~la'rly farmn..'s-ml'and marginal farmers, landles>. 
.~ 

porr.scl.Ocnm roups.' Thsprogami'has -proven to, be n 

reada oadeis'e Ito'-"d sain irno til-e~ reou ts4,4.proect 
 iNo~n'-theless tic, projec oUf this~teI lioujd, 'a Lao provide ~extonion'- linkages thr~ough 'sale'ted 
-

4 ~~'i~
auhprojeets. The Sayba~nn 

4,"

I 



Proce ss ing and Utilizati~on projec hasan oper Lional research41component .. 3h310,Wh1c -will extend'-the-research reutonaplot.
bai,'to' he vil1age level. Inv tie Croundnut Resear~ch-Project, research results will be dessiminated to experiment$statiosf universities anjd institutes involved in the AllIndiaL Coordinated, OisedsProec (Grountdnut) . Atthse 

locations varieties~are~ developed which are adaptabe~to local?. <'4~2i.conitions and are mad avail ble for. extens ion. Th~rfr 
~the 3Indiani extenision _system itself and the linkages plannedthrough certain subprojects shoul be adequate to assure 

-3- ~--adoption of the research results at the farmer level. 
~1 

>31 

5 AA noted large num~bers of low income farmers in unirrigatedarid or semi-arid areas. Perhaps at Least some of the researchundertaken shud therefore, be for the benefit of rainfed
agriculture in dryer areas. 

V 
3 

\~3 

$33 

~-,, -. 

-33 

aeo nse It is reonzdthat thle problems olowncome 
3farmers in uiiirigatedlarid or semi-arid areas requireattention. This wiil"bVe"ccbmlse both by choice of cropsto be researched - both''groundnuts and soybeans are primarilyrainfed and the resarch content of some of, the subprojects.The land and water management subproject should aimn at 
'4developing aii effective scientific basis for managing land andWater within watershed systems under difference agro-climatic

3-zones in india. This information should be directly useful to,-salfrmrsasthey learn ho omanage rai~nfall and oth.ervariables which are necessary to maximize productivity for therainfed agro-climatic zones. In vieow of the high productivityof irrigated agriculture and Its essential contribution to GOIfood production goals, both rainfed and irrigated conditions3will be researched. 

.- *. 

1 

3 

6"Is dealing exclusively, with ICAR as principal implementingagency sufficient, or shouldwe develop direct relationships
-as-well with state institutions, independent of normal ICARchannels,,in order to ensure identification and conduct of~high priority research." 

- $-

Response:~ The Indian Council of AgriculturLt Reoearch is the 
I central coordinating body'or all cenitral (federal) and state 
334level agricuitural research. Itincludeis al 21 state333universitie,36 reerhisiue n centers, over 65KYcoordinaed resarch3schemes and othier projeacts. It finances.Sthiree forh ft3ariutrlrsac conducted bystates.I~~4,~33~t-iRLhe-3Mot appropriate implentg agenth&' -3th 

-Widnfctio&nland cooduct ofhihport research (~see3'3 
7-3~ Atnex BAd1stratve<Analyils for further descriptiorn of 

- - - - -- -e >ICAR # 

'' 
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7. "A i io-aaeUSDA/'SEAjhas~o go-9ing rup e funded

7jagricultural research inLndia. Project design team wi I1I-I'ave:;q

to exploreways 
to coordinate or'at 1least avoid duplication>
 

Repne Thie
~ UJSDA'S rupee-funded work 1nn agricultural.

~research suppqrts small, discreet ree'c~ciiis n'h 

J2 

< broadf ie Id bf a >r cti uaIldn 
inaketnecnomc s,,pl1ant and animal~huma~n nutritjon~-.- ,Th'e: roje.cts are, not,

nagnitude,enivsned~in this agiuIua1rsac
sduplication wilbeao
 

.Maintained within 

t;tjzt 
sciences, :foresty. nd
therefore, of th ' 

rjc. 

the, U.S. Mision. -In 'addition3 the ICAR hasapproval authoitfo 
'a 1 o fthe USA fne rjcs
asVllas 
 thisoje ICAR has
roject.

demonstrated, its concern fcr aviig ulcainof1
 
various 'donors 
 and 'can "be expected to6 keep.'a closeeeon
this. In the' case of post-harvest tecnlgefof Litad 

vegeabls, he laned subprojects wifll expand on USDA's' workKin~ 
 this area. ,22 

~2V2 ~2S 

"y 
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kn
 , 5, 1 - e be s 6f t W 'r 

'5- "5 i ' rei ewed'k the,'rop onres ea c andEtetd Incatot n 
5in the~~~~~r meeting nAtcii~ie 
 n~of th 

,'2l5;,'5Su c m i 
 s o ~ e d's,-1,s-P'5a 

h d- 24 h S5- '98 . /brdeveloping2 I ,,Af' re ntrodu ,,y~~rm' i5-Da c s -n"k b .' U.S ,aea. woahima( sreaffidrmed--~~~<ugt hey12anrte'a ~ India o-Cairman 
 d'o.P ut
Dr. 18cothne 
Wokin of -SGoupt 
 rineedt, Th prgrs
s made s asiiscg1ien meting of th"Amet: ~ hi


neotd 
 Tht Wokn 
 beenumade':ha
thrseds
ontbotht 
 in ,'-''
.~researcht outofette in te- re areas Iuretlybiwaerafirmed 

atvelopme n rmr ascag iclha12 fu d ooeerhfn t t e 2 . i li l t d .' A D f r1hree years fro 
 v date toebee
Ths
 

(b)inint r oun nu res~isearch12'a
 

Workin 
 notpieed t UatI'at''1AsThg 
f o . t acoric 

tProjc as a5possble odeporJ tiv r ltu al es arc pr g eas tar ctreerhpcoet u' uraybf h aive" larnement., cur0agreed thy l en eeoe
sisathe overal cedfrm'spro. 'adgieie 
 ihrgr opoet

5
deie by-5h twoeGovepments in'
ro ufni 

~~prirt itm foare:eararmtin:fuuepojects fcv~ ae -hee -~ 

( b)oSobea 'processin n 
 tlzto
 
5, -'(b) Glaeoprodntorea 
disrc aned seily theais ~ -- -,, s'pdst-arvfens~c 
told'eopmnofgyuorphlxs
 



-- 

(c) mbryo transplantation in livestock,
() 	 IMicrobial:degr'adation of lingnocel~lu'lose>for livestoc 

5. %The Workinig Group accepted biotechnooya e rao
 

4~~~>~~~ete.. i~~nP~re 
t>developing 	 Indiahwouldlbe. .nterestLed icoJlaborative~projcts...te 1olowin,,toaes
 

'i>-(a)~ Agricu ltural1 Economi'cRe sea rch0>K
() Bio~logical Weed Co-trl	 

.0 

- ~~ ~ e > ro> >J 

~>>-' The Indian side reported ,the present -status 
of, research in these 

k .,A	arasan fet hatth >projects already 'proposed 'duringGovernment of India's2 Sj~th Plan-as part of the 
the> 

'Program, would, perhaps 	 Indian Nationalm~e~ thecurrent .objectives. However , the>importance of- these areas was'recognizeda'as deserving further-,o:consideration in th~e 
future.
 

aK 7. It wa's affirmed by'both'side8 that the main objective ofcollaboration'would be to strengthen research capabilities of ICAR:
and 'the-U.S. collaborating research laboratory or university.
 

8., It:was'.noted that >43 cooperative research projects'are7

current ly'>in operation' in India. under the 'Special Foreign Currency>
'>Programfrom>U.S.'-ownzed rupee funds. 'Most1	 of >these'poecsasre late to th'e 
12' priority topics identified by 'this .Subcommission'

frscientific 'cooperation. twsare 
hti would b
F 	 . desirable >to review and streamline the working oprocedures governingUthe projects funded> fromU.>S.-held rupees.
 

9, I as>reported that> thevarious 'agencies such as >USAID; USDA, >Ford Foundation, Rockefeller Foundation and others Are currently

Sproviding 
 funs o research prgasin India 
buta getdealmore 
can be achieved i>Uappropriate cooperative and communication
mechanisms are developed'between these agencies. 
 For this, an


4$k>4Ko'aeffort should be miade> toykephhe ea c commisod of the
research~priorities recommended byteSubcomisson
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11. LivestockBreed fleve lopinent Methodology~ 

_a-.. Efficient Nutilentuiiato nlietc
b'.Stuie 
 'o niroen conversion in ca ttle/buffaloes~~< 

b la'nt' hormones and'otherbioreed plants 
There was-consensus inith' group on-the prikority to be<accorded to the :subjec ts identif ied , keeping inImind okf course thatnew ,areas. relevant to emerging prioritins in the field of
.a
, ricuiltural research''could be identified in sbs
the'sbomi~o or th'e Wrking ,Grloup. ~ ~ 
G01 and AID have pr oposed aubi lateral agricuand eduation project to 

t r l r s a c
try to solvesalimited nultra 
rf1earch

high priority to India. 
 The project'would be 
suffjcjently flexibleto accommodate a wide variety of reeaheqireents. A dollar.grant~by AID., totaling W20million over three years,- to~the
GOIIndan ounilof Agricultural Research has been prop~sdtfinance thle U.S. share of project costs. 
 Costs paid-by the grant
would include training and theinterchange of Indian and U.S.
.scIientists, ~sintific eqimnpbcaos

research. and local costs of-
In many cases, U.S. uiniversities or other U.S. research
institutions are expected to ha3,e expertise and interest which could
accelera.te ksolution of these problems. 
 -

k 

In such cases, collaborativearrangements can be arranged between or among appropriate IndianU.~S. nttuin under tile aegis of kthe 
and 

Agiulua Indian Council of
Research and A'ID. 
 TIhe AID/ICAR project will, to tilextent possi~ble be consistent with tiJlrioritie as revie~wedan
endorsed by thg Subcommission. 
-~

- - , Idenificationt of collaborating institutes and scientist -ill
be takenl up by tile 
ICAR and decided in consultation with a team of
U . S s c i s tn t w ho m a v i i I ndau i n t h n eOxt 4 mo t D r 
&~j~~k~-k project/piroposals kwould alsio be dis5cussed, 

s f 

but details would be left
to the col1laborating scientists. Eachk project in its final form 
A 

-WOulJd 
 1hnve to be approved by tile ICAR in consultation with tJSAIDL 

Following a proposil by tile Office of 
International Cooperation
~A~-and D)evelopmeiit of the USDA, the WorkingiGroup also agreed that theU.S.-heldkru~pee sppore esac
~-~reviewed and~evala6d,possibly, in
projeo4ts i4 India should ibe198l, so that these maiy bec4umplementary to th ,tbiateral reseach rjc to theexen
~4j~Kk~possible._The revi 14may einclude tile project formulation,~

k~k~--implementaton and monitoring proceduraI 

http:accelera.te


s'1 
I1ntegrated Plant Nutrien Mna g

onBio.logica7Nagrogenri.Eixaaion-'bo 
Non-SymbioLic 

t Systemis 

icn 

wihhspEiphas 

a. Genti.ca1. studies to enlarge 1o0stspe ctrum41by41mutation,
conjugattion, transduction and -trans[m ion: 

41 41,4141bacteria 

fusion of. 'proto'plast using htplants nlitrogen, f ixing 

4"'"ofeffective 

c. Development4 1 of'efficient 
strains 

miethods for rapid screening 

L .Suiso ec tin for breaking cros nnlfocu latiornand fixation fnitroge' in rhizobiu"~groups of o m 4specis inpure cultures 

Iiioiiit 
e. 'Utilization Pf low phosphate sources,and development'"'
of phosphate solubilizing organisms. 

2, Energy-Management in Agriculture411 

'; 

a. Solar energy for drying, irrigation, small -scalerefrigeration and cooking 
" 

b., Bioconvers ion for biogas and fermentationr' 

c. Use of wind power and utilization of biomaiss. 
" 

a. Smallwatershed managemnl 

b. Wnter halrvest ng ad recyc Iing 

c. Design criteria for small and medium size from ponds 

d. Sc4reening of sealing maerals for minimizing sep
losse's-

epg 

'e' Conjunctive use of surface and ground water 

f# Use of saline water. 1 
'~s< 

4. Po arvest Technology 
- 41"YK 

aSobeanprocessing'and uiiainrsac 

4 l ''"',,('' 
'41'41'4j"44141' 

'4~''1'~4P4414~1'~41 1 ~'~''41'14.'" '' "'' 4"1 1 

"" 4.4" 41.'.. ':'41"'41"4 41,, 41 ,i.!.<.4'i4''ji"'l" 41414141'41i'441414 

44 4 

<J41ii1i!£ 
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To 
o _ a4I'logy 

develop 'Simpledetoy]iiation eho 
for 

a 
Pi l~: P,44?~Irant to producerr' industryflu soya flr-a t~village 4 level1 

'.4 

~~< 
j..~~* 

'. 

'3 
~ 

To pe rfet ec n-3)7 ~ tehnlogy of handlingsoybeIs so that field lossed a d -. adsoaeoo s torage~~ipof -'4 
-'' 

a 

To extend the prove,, technologies tnthe'dy-'farming areas of 'the black ol eg eeoyas,
haeroenasPotentia I kharif crop both from crop'husbandry and'soil management aspects...< 

5) To benefit, from the experience O SARgoaLaboratoryo Pera Ilios in respect outilization t'echnologY'to' Produce poplrycnuaesoya based products plrycnual 
b. Durable agricultural commodit'ies 

'' 

.pI,> 

1Diversification Of potato processing including 

storage 
2) Quality contIrol throughout th food chain 
3) Contaminlants such as Pestcide residuesan 
ilycotoxins 

. 

~2 -. C. Fruit' and vegetable preserviition 
Development of frozen foods and vegetable industries,includin'gfreezing techniques,' packaging and processing oftropical fruits (including Iaminotcd packaging andretortable pouches). 

~ ,5. Citrus Management 

4"4, 

a. To survey, causal factors responsible for cit.rus' 
decline- in different citrus growing regions of'th&country, 4-' i 

-" 

~4'-"..- ~ 
~ 44.~47474..4nematodes-

b. To, scrown diffJerent rootstocks und..actiton raterill4/for their resistance against disss& ',' pests 'and ~''' 
' 

'' 

" 

44 

4 c. To7 4solve, problems prevailing throug~hout the country"auchi s virus fuiign] nutritMl complex 

d . T f o r ~ l~ n ee f e c t v e c ll~r l m n s u r s ~a g i'. 

4 fP.,-ac tors respon~sible~ for !'ci~.t~rus' diebak'V inci~trusI grwigregins of tilcuntry4 
4"-4-.44 7 

4..74. 

4,4 4 L 4~ 4 44,44-"A 



6Groundnlut ReaIrch 

~ 

a.~ Excha'nge of germ'plas and breigmtiaswh~~aa~ ~specific reference to sdgregating matera rm~*~~"~*. 
ineseii hyrd n xchangea ofredn a nd

patpoetion methodologies U -W I 

~~~a~a~ab.. Seed techn~ology 4~~t 

'<a'a'-~'c. Production physiology and microbio logy ,..

7. Agro-Forestry, Silvi-Pastural Developmenta of Suitable 
a' FoodjaFooder and Fuel Systems, etc. aVr~ 

-~:a~; 

a. To develop suitable technology for raising of fuel and~a'aaafooder species of trees and crops respectively 

aa , b. To scr'een'suitable species of trees and shrubs for 
adaptability to different agro-climatic zones 

8. a. Pest Management Utilizing Insect Pheromones. 

a 1) To uandertake fundamental, basic 
research 

a 

an 

adaIle 
7pie 

'a~akaa a2) To stud h effects of varijousconcentration/d~osage req'uirments and combinations-of~pheromones on the behaviour of lepidopterous apests. 

~'a 

apermoe 

a'a'factors 

synthesizing chemical constituents.a 
4) To investigate behavioral and physiological

of test in e t 

a' 

5) Us of various types of traps, number of traps, -

pheromones 

different 

at 

agr 

various 

cim12s 

locations, altitudes and in 

b Maoidogyne N'ematode, Projecta 

a af Ya 

J 

Idntfiato 

ifeetal 

variation 

fil 

I~~~~~ ~~ Colctoneatdppuaio' 

spce 

coa I 

hot etst 

n/rvratfnt 

of 

oI 

aecpatoei 

' 

- ~ aa* 



4)__QSL_.9uceP tiiliy-- ard/ or-re s 1-Stan ce--s Ludiis-o 
< I2mia food, in lejor crops t1& regiontI 

devetlopzetinocrpesne 
inomt 
oi theo
devlopentand {implementation fl;feffective rtto

schemes for control of roo't-knot ematodes in 'ach> 

~ ~%9< R produtiveBreeding of Penaeid.Prawn 

a. Tstudy the'reproductive physiology of the'commercially 'important Paneid prawns, spawning behavior
and, factors influecingi
 

b. De',elop technologies for inducing the spawningactivity through hormonal manipulation and reaurto 

10. Haematozoan Diseases of Livestock and Their Control
 

a.* Research studies would be undertaken on differen~t

?L,~ ~protozoan parasites withaaview to evolve killed or livevaccines for prophylaxis and reduction of vectors in the
vicinity of villages/farms
 

b. Systematic control of ticks would be studied and
measures 
for reducing the risk of transmission of diseases
through them evolved 

c. Systems of application of chemicals for controlling of
tickcide-resistance will be studied
 

II.- Livestoc Breed Development7 

a. Methodology and efficient nutrient utilization in 
lvsemnckhmin 
1) See ichmsr and embryo transfer techniques,
 

2) Efficient use of low nutritive value feeds andforages 

b.studies on nitro'gen conversion in buffaloes/cattle
 

1):To evaluate the concentration of ammonia at whichit tils~ to limit the bacterial growth ~ 

2) To eliminate the toxic efect.s o 
 eesfo
 
no-rti ntoes(NPN) sucsdue to -.- Oi.ns ~Iammni~ta ahd its absorption of 

. 

S3) To evolve a device 1f or slow release f amnia 
from OQ rcea~ Iit4V 



4)To~std theei eie.utlzto ffed ibl4 

NPNsoucesin 'omi nation With unconventional feedsrsuias agricultural by-produc'ts an'd industrial wst 

12l a. Exploita4 tion of Unutiflize-dand UndetliedPas 

.~ 

~ ~~ 

STo introduce 'germplasm of undeut izeavailable i'n'the, U.S.A.1 with a, view, to identify' 'the4 
productive and adaptability Of genotype to diff&erj'u
agro-ec 0logi 'a conditions in India4 

4iF 

-4 

4-i.e 

.4.4b. Plant Horines and Other.Bioregulants 

~The importance.4of the work-on,plant hormones and 

4.4 

4~ 

idewa'sd emphasized. The following fields were 
#4'1)l 

4 4 

Studies concerning: th4e effect of plant hormones on 
the mobilization and translocation of dry matter fromthe leaves to th~e grain to 'enhance Part'itioning4efficiency for increasing the field crop yields444-,34securing more favorable harvest index 

. ~4 

,. 4 

44 

Control of other vegetativeness n ohrbbioregulation to channelize plant energy for higher
grain productivity in crop plants (e.g. pigeon pea,cotton, etc.) 

4 

4fla 

and 
3)Cnrlo lwrdrop (e.g. chickpea) fruit dropboil shedding in plants such as cotton 

'44 

4) Regulation of growth 61' trees, hastening grwt in 
eneryplntaion growhfincl ing suuita plantotoachieve controlled drwrfinli gfrutultatioplnt

types for different agro-climatic conditions. 
. 

4' 5) Fundamental investigationis concerning the44 
mechanisms of actions of growth regulators concerning"aspects related with crop productivity .44 

4.j' 

bat M 
44 W, 44v, - %, 
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RECDESIGN SL~A ne 

Poet, Title6 and 'Number: Agricultural rese-arch 386 00-Ini 


ife of*Prbject: From" FY- 83 to 'FY 8 
oa US uding: J W2.millirn 

Date Pepared:~ May 19U29i~ JA <i 

OBJECTIVELY VERTFC _LE_-,INDIC'A ORS

.Program or*Sect~r Goal~ ~ Measures~of GCoal Achieeent
 
-Inreaedagricultural productivity.y
 

Condit'ions that wfilndiacate Purpose has been
,-rojectPurposes ~ . Achieved. ' End of Project ~status 
2,-.o
'strengthen 'the capacity of the I. Tehcnologica. capacity of colbrtn

I-d~rIerhsse inIndian 1stitutions 
 6trengthened inl selected
 
j: , -sectd eyaras areas of 'rsahadevelopm'ent and isadequate_ t deal with current and futur 

<>-<problems.
 

.- Improved research organization and managment
-' ~ 71established in sled ~nctional areas. 

3.~ Facilities ade'quate, to conduct necessaryresearch ,and development.'
 
4Certai constraints -tofood-production,

preservation and"cnupti'on remo-ved
 

Ou tputi4>s Magnitude of Outputs 
::eeo 
 e arclua technologies 1. Research probes 
 dnfe, reerworm
in co~obbowationdwith
S.'.?iinstitutious


'i colaboatin~wthUS. nstiutilisorganize'd and 
iU. 

subp'roject :approval1 procuduresto rese in place
,,;, ,ariultra~podctionad~tilization 
 2. Three', subprojects with 25 major components in,in approximately 6 selected areas. .progress. 
A~ .:~

,3.Five 'research-areas defined more generally 
~- I-anidf four, research- areas noted.~ A4.>CAR' administrative ma'chneryT nplc t 


organi.ze and ,supervisel research subprojects
 
C' 
 as implemented.%~ 

Magnitudeof Inuts 
A 

1'. Prt~icipant training '(c'ontract).~ 
 1' rie sa~f ~npae nian scientists~ 
Scientific6oilaboration (contract) .A -trained in thelU.S.3.Equipment (ont'iac .< 

for 6 tol12 months <each.,2. Physical facili ties tn pla'ce: sq4. mtes f 'iP ysical> faclite. 1 1 l a b o r a t o r y , sc r e e n o ~5'Rupjee cost of'Aresearch.' s es a n d o f f i c e s p a c e 
A--

javailable f'o 
 project: ha. of ex~perimental
C;-I 2IV- ~II'flields" available t~o pro ject. 

-3. ~.I ' Research-!equipmnent in pld-ta is a!po

~ ~ C' AA'N''' "'I'~ ~4'.~ ~ ~C ~ it to the res earch beinig conducted:"~ 

laoaoes cold stores warehouses, ietc.,avaiabl toproject and properly Cequipped. 

II~~ " f " 
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PROJECT DESIGN SUMMARY
 
LOGICAL FRAMEWORK (Contd.)
 

MEANS OF VERIFICATION 	 IMPORTANT ASSUMPTIONS
 

Data 	 Assumptions for Achieving Coal Targets
 

1. 	MOA reports 1. An appropriate adaptive research system
 
2. 	ICAR records exists.
 

2. 	Suitable extension program exists.
 

Data 	 Assumptions for Achieving Purposes
 

1. ICAR staffing patterns for three I. ICAR able to get needed new positions 
subprojects. approved. 

2. 	 ICAR records on building space 2. ICAR can achieveltimely construction of
 
allocation of three subprojects. necessary buildings, laboratories, etc. or
 

3. 	 ICAR records on assignment of such facilities avallable [or hire.
 
experimental land.
 

4. 	 ICAR records on laboratory ind 
similar space and equipment inven
tories for these physical facilities.
 

5. 	 ICAR annual reports to AID. 
6. 	 AID monitoring. 
7. 	 Contractor reports. 

Data 	 Assumption for Achieving Outputs 

1. 	 ICAR reports to AID. 1. ICAR and GOi makes required budget avialable 
2. 	 Contractor reports to ICAR and AID. on a timely ba:;ts. 
3. 	 Published scientific reports by 2. AID and U.S. contractor able to deliver 

Indian and U.S. scientists. colLaborating U.S. scientific expertise of 
4. 	Final evaluation results. high qual tv. 

Data 	 Assumpt Ion. 

1. 	 Contractor records. 1. Inputs by AID and GOI/ICAR provided as 
2. 	 ICAR/AID monitoring scheduled. 
3. 	ICAR reports to AID.
 
4. 	GOI/ICAR audits.
 
5. 	 AID audits. 



STATUTORY CHECKLIST ANNEX F
 

Listed below are, first statutory criteria applicable generally
 

o FAA funds, and then criteria applicable to 
ources: Development Assistance and Economic 

General Criteria tor Country Ejf .iLy 

I.FAA Sec. 113. Has particular 
attention been given those programs, 
projects, and activities which tend to 
integrate women into the national 
economies of developing countries, thus 
improving their status and assisting 
the total development effort? 

2.FAA Sec. 116. Can it be demonstrated 

that contemplated assistance will 
directly benefit the needy? If not, 
has the Department of State determined 
that this government has engaged in a 
consistent pattern of gross violations 
of internationally recognized human 
rigilts? 

3.FAA Sec. 481. Has it been determined 
that the government of recipient 
country has failed to take adequate 

steps to prevent narcotics drugs and 
other controlled substances (as defined 
by the Comprehensive Drug Abuse 
Prevention and Control Act of 1970) 
produced or processed, in whole or in 
part, in such country or transported 
through such country, from being sold 
illegally within the jurisdiction of 
such country to U.S. Government 
personnel or their dependents, or from 
entering the United Stat.es unlawfully? 

4.FAA Sec. o20(b). If assistance is to 
a government has the Secretary of State 
determined that it is not controlled by 
the international Communist movement?
 

individual fund 
Support Fund. 

'[his project is designed 
to improve the 
productivity and incomes 
of the rural poor 
throughout India; both 
men and women will 
benefit equitably. 

The assistance will
 
benetit the needy 
through providing 
improved agricultural 
technologies which should 
result in increased food 
production preservation 
and utilization. 

No.
 

No.
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Fr N c ,' h 3 ot4u 1'1 

Ktrarthl eci1OUr dicjul)S1i,1n umonths,~i in recent
rcgardi~ the ricultUral Rugs,,irch proja t~to) be<"l §~' .. 'by. tho moi bn < J .~ICAfR. t tot ~ of~ ~prjc >4 imQ~tlmetod 

to conrlbute $S rnnn I9~Vlnd aii, of~o Ou ni~~ 
duigour diroussicna~ that cubjq'ct to 1 t--uobtif,g

frou Your Oonnn yor bai' 
assistance.nto the r-~~ provce rn ,NI od~ to 

esisonce o th 1~ri~ of4~.2 ni.,during the lifeopoec 4, 

t1A
4 inIaonG~~ ovorrinjI60 4India, hereby reqPjent ytouithariso tho firat ifltaltom OiS* ~i1onG s~ ou
 

Possible, Il-o fin ea a 

A. ~u AAMPA
 

4>"-"'on' 
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. >>4A'AA 

A.-"4.>4" . ' S.'4'4 . lip, 
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PROJECT AUiTHORIZATIION ~ 

Nanme of Country: 1NDlA ~ Name ofPoet Arclua 

1961as amne IKerbK . hr'e the Ag iFCl4 
-x ~n -a 

ia-<-involving pla
 
4
 

Research Project for In~a novn lnned obligations' ofnot to exceed WO.0 milio inir 
 graht 'funds 'ove'r a seven year
~~24 ~period 4rom, the date of obl'igation, subject to the .

of fbd iacordance with the A.I.D.4 
<. 

~ OYB/Allo'tjent process to help in financing. foreign. exchange4$
4
<~~da<n 4 local'currency costs for4 the project. ~4 

The Project will provide technical and finacl 

>4 

upr4o the Indian agricultural.reearch 'system through.F
Scollaborative 
research>i 
 ,.estigation.
between Indian and4
American agricu ltural1 rese<arch4<inat 

44t
 

~~~~~n del sctin tof < 4444 

exectedby~fiersto hem fouhatityhe iasd g
 
adcvnnsadmjrconditions, together 4with 
 such'other

terms' and tin~8 .. D:a 

44t 

deem appropriate. 
4 

f4 r o4ea 
.....pro 4ec sh 
.. shal have444 'ir s.ou.r 

4.< 
o ndtiovis financeday 
 A. D.ude4h
 

4 4 4 
'444!+44.: 4- < 44- + +7+ 4444 <j<4' ; 4 4 I++ 

.++44 +: ++,;++V 

financed-4.4.
by4 Aoodan'do -uer -thiae ro&dj e< t44lo444 flag9 Vesirojo heUitdtts efiacdolexept
+ F p 44< 44 asalA'D. may4 44444 
44 

44'4444444'>4U'44444<
Itle~ri :+++44 44 ;+4444444 « 4 F,44444 4 4 + :++++ 4 <444444;4F;4 4 4 4 . + 9 244444 ++:' ; 4 44.44444444444449.) 4 . 4 4 . 4++++:+<".>+:'44++4 ++Y++ 

4 44 4 
 4 4 <4 < 44IDmyotherwise a g~ 4 lshiIp 4 
4444 Ing44.+++44444 

U 4 444444<444*44<+4 
rce* 44 ++++ ++ 444 + + + 4..+++ + + :+ + # , 

444 44 +.... 4-F+ 4444444+++.++++ + + <++++~~ ~therise 4 ++ 
4 

ageein writing.,4 
4 <44+<+ 

B. ConditionsPrecedenittoDisbursement
 

~(1) Disbursements orSubproijects. 4Prior to any
,,4444 +++ + ...... 4 4 .........444 4+4444+
 
+44444.444p++ +444 2 + ;<444<+ i::;+++ -+ +++A Y'-'- 4;44444 

4 4 4
<*jj 4 ff4A 44' 4 44 4.4 4 4 4.4disbursemenit underthe Grant for any specific4'subproject .or~
~<'~4other 4<

4 

4actiVit~ specified in'-thbeuulya~poe
 
imp Zementa 4 tion plan, or 4
t~o the 1issuan~e by"A.I.D. of' 

4444Fdocumefltation 
 <pursuaht to whiich such 
disburemnts,will be
d.e,-1he Gantee will e-xcep-t as44 the parties may ot4h44erwise
 
age in writinL~fg, 
 f"u nish to olD in:ormI, and substa'..-4ce 

44 F,<4 

satifar 
 A.I.74,a de't'aled 4operat'ional and ncial~* 
444
 

"orplan
.a.i.. 41;4 '<44~4sbproject acti vhvec 
4+ 444444.4444444 '.'4'+ 44 4J44.' 4' 44 ++:+++ CO14II44 ?+ 4a 4i4-444. 44444.4 <44
4 


4 
 4 



Sc
e~. I f a's620(ic)s tance is to N'~Io. 
,,t",governmeunt~ is the goviirnment' liable a~s 

dbor or inconi nal guaranto~ron 
.<
 

anyJt :'bto aU.S. citizen for 'good~or
 
services tfurni'heci or ord1ered wer (a) ~

ega1r-emedes an det is not' ,

denied or contested by such government?~Y
 

'6FASec.'6 2 0(e)(1). 
 I sitnei o
 
tover ve nen,, has it (n ld n
 

taken ayaction whc ha theefec
 
of nationalizi'ng' expopriating, or
 

of property of U.S.,.clitizens or I
 
entities beneficall owned by~themn
 

wihu aigsteps tfo discharge its 

<obligat ions toward such citizens or 

'.
 

AA2~f~60f;< 
 No. No ass~istance~ will
:Continuing Resolution Sece1;52 
 be ~prvided to'these'"2~
nd 513; ISDCAof 1980'Sec .717 and 
 co~n'ies. 
~7Zf1,'Isarecipient country a,-Communist 7,,',
counry? Will asistance..be provide'd
 
to Agla,Cambodia, CubaV Laos or.>A
 

Vita?(Foodjand biianitarian 

'I-IV 

assistanic~edistrijbuted directly to~the,

peopeof Cambodaaeexpected). 
 Will 

.asisaceb poiddto Afghanistan -'IK 


or Mozambqe wth~out a waiver?. Are ' I" 

11
 

fund for E~iao to be used for' 
plnigfor compensation, 'or for''the '-'1 

'I11 

' 

confision,.at'onalzaton, <
 

acusiinor xpropria'tjon-of any~

4c'tat5banking enterprise, or 

,
 

property or stock thereof~? 
 ' ~ 

8.AA Sc.62(i)..I
rciietAID''is 
 not 'aware 'ofalnycountryin aha iLnvolvedN in'(a), 7such involvements, '> 

A 

suibversi~o or iit ary aggression- " 

~a1ain& te. Uni ed Sta tes 
1 

or any,'I 

9FASec 620(-').~ Has the country No.~
 
permttedor ald to take adequate, 

de~~~~ Ib fst-toj-b .S mobacioi 


-property
 

I - 41-" 

1 



--

--

O0.FAA: Sec. 620(k). Does, the 'poga No, , ~~j4-furnish~ assistance" in excess.-Of 
O '
 uu
l .ou0(uu fo' the;coes'cti'on of a
 

productive enterprise,:ecept for
prodtive-e e r.rises in Egypt that
 w e'~ esacribe n-h onrs 

T

Prese nta onmaterials fo FY 17 F

1980 6r F-1i9817~ ~
 

l.F Sec. 620(1). If the country has Not applicable 

guaranty program for the specific. risks
~o expro riation, inconver iili
 
Confisction, has the AI 
 Adiitr'o
 
wthin ~the past year consdred'd atorng
 

assstaceto uc government for this
 

fald t nt iu
..... 
 t e+7 ine sme ntd++++++
j12.FAA Sec.1620(m). 
 Ia the countrya JNot applicable 
~economically.developed nation capabl~e,:
 
~.fd' ec o
an 9 gowth nd, 80, 

-- s',desi

meet any of 'the exceptions to FAA

SectIi 620(m)? 


-

~J13FA
3 PSec.62(o); Fishermens8 osc<ctoshv
Protective Actof 
1967 as~amended j.
Sec.0- been taken against U.S.iascoutrysized'orf 
 ishlng activitiesised n3;na iIf'ct tyha,'orsanctior1j~wp ae~ny~ena
ty: r2 ~anc
aabist~, any U.S. fishin 

ion internaltjonal wa ter s.<~cii~ni
 
international waters:
ag_ ng activi es n1 

- 2 

a. ha~s aydeduct ion required by the Not applicable
Fish~ermn's Proective Act been made? 
-

b.denial.ofhas .. - -a.ssance A ..... -- ii
.... " a+ppIica;bIe +: +4been 
. .Not ' 

consi"deired by-AID ,Admini1atrator?j-

14FA Sec. 620a)" ontnuing
 
Resolution sc.518 

- , 

(b ) 
++,I;
(a) -Isthe governiment of the recipient 
...... <F ++++i+p,:++ii+:>O<~F I~I+++ F <F,'++*No.
country in def...t1tfor- more.. than 6 
i - - ,.. '''imoniths on interest or prLncipal of an 

- "~ .F4.- F' 
F~A 

Is-couryyin default exeeding one 
 No. 
 F-~>FF>'F 

lioan undr program fo whic App. Act>'~F
 
appr 
 ites funds? A"
 

http:denial.of


15.FAA Se6 620(s) If contemplated Yes. India sp'ends aaistande.,is development Iloan or from 
 relatively small amount
Econ'oinicSupport,,Fund,~has 
the of its~foeg' ecag
'Administrator t'aken irto ac' 
per e tage ,of,the; Onmltry equipexhnt.~ on<h ~ o ~tryeupet~cafor m'lft-a-ry- -e n-ditres, h _e are an es timated
amouint, spent,'for the purchIase 'of 
 'K 
 300 t500 million,sopiiti'aedweapons systems? -(An< 
jj
 

affirmative answer may refer' to 'the 
10ilita ry, imot r3
 
o 15 . 8 billioninrecord Qfj the annual "Taking Into 
 t~al imot nIda 

"~Yesas reportedr2in annual reor oimlenao-of -8 ndi81-82.' iIndiaproposes
Sec. 620(s)"Y This report is prepared ~ to spend :orl.16Z of:jts/at time ofappovl)bythe~ budgeto&ldefense inAdiisrto f the Operational Year < U.S.'<
u'FY
Budget andcan, be ' the basIis for an

af f raie nweduring. the, fiscal
~'year unles ssig~nifiat chaniges in
 

~ circumstances occur)$ 

1~6.FAASec.1620(t). Has the country 
 :Di bmiiizic rlins
 
seve diloatC relations with the have' not been severd
United States? if so,-,have they been d. ''K
resumed and have new bilateral 

' 

'~~assistance agreements been negotiated
and entered into snesuch resumption? ~-


17.FAA Sec. 620(u). What is the India isnot in arrears'
payment 
s~tatus of-the country's.U.N. 
 regarding its U.N.'
 
' is?
g9bia Ithe country' is in 
 obligations.."
 

-arrears, were such arrearages taken
 
into accon'y the:AID Administrator

ini deterudining~h'cet

'4Operatiof. Yhe uet 
AID 

4 

18.FA Se6-60A,CotinuiingResolution '" No 
-4rSec.- 52 1'. ~'
Ha hecunr rantedA
 

sacur 
 o rscto to,-any4 
~ commite an,
 

act of internation4[4terrorism? 

44 

19FASe.66 
Does the country,~ j No. "-4object,,on ,basis of race, religion,4

national-origin,"br se'x1 >
to the presence ~ 

of n 4fier.reoo of the U.S.,i' 
' 


thr ocryoteooi 
' 4
 

development 

4444progra unde FAA?Y ~ 4''>"'44444 4 

4' 4~44~~44"~'4-"4~4'-''-

http:19FASe.66


20'.FAA:Se4 
c. 669, '67O. Hlas the 'co'unty B ased on informationafter August 3,97 delIiv'ered -or~ receivedreceived from the Statenuclear enrichment or 244 4 in/Embassy the, .reprocessing equipment,,materialWto 

a t bhof thesetec41no L g hou specif uc S nstj8no 
arrangements or' safeguards? H'as it 4"' ~ '-~H .- '~ " etona ted a.a nuclear device a~fter~ Augut ~ ~ A ~ ' 
q, 1977 altho.h. not "nclear.a weapon.. 

'treaty?i j -4 4 22 4 '' '''"" 

B.4' Fundinrigr Criteriai for CountIyryElif iility 

I&. Developent Assistance County 

Criteeria'r
 
I 
 .. .....
. 422 ' 2,'. 

.4'..C[ a. FA
been established and taken int-o accountt 1e +Se . 1 2 b ( ) '.iv 
 i?+i ,i+-+ Yes.+based These:!+ion criter+t o assess India's Five are-++++commitmenit ....progress of Year~eeomn 
 Pja as2
.country in effectively involving the 9Revised (l 80-85)"andl.
'..~..po.0 n e e4 o m ent, o such , i'ndexes ~ ar incorporated i n the2' 

4,i~~()increase ~j "x 4~;in agricultural' >CountryDevopmen
 
<"Wprdutii~ prdctvt thog
smal- I'botroghsmtlfarm labo Strateg )8tatement' 2'"4
 

intensive agriculture,. 
 (2) reducedi.nfant mortality, (3) control of (CDSS); p,"; .'.. '.~-"..population, growth, '(4) e'quality of 

~'~.1 :income~ distribution,' (5) 'reduct'ion of 

b. FAA Sec. 104(d)(1)., If appropriate, Yea 

44activity 4deigned to'tuild4 motivation 2~ 
4fors salle ailies'.through-. 

-
m 'idfication'of~ economdc and social4 

codtin 
 support4iv 
 ofthe desire for '4large fat'milies in prgrm'-'uc 4 
as 


44educ4 
ation in outan of school, 

niutrition 'diseaseconirol,'maternal
 

anldchild health> 4
eriices; agriculi uralproduction, rura1 clevelgiomen and2 
assistance to urban 2

2' poor?,......4-2'... 
 1.2-'.+
4+ '..2'. 2 . -44' 4'+ 
'4',2,.,4 --. ,.i.. .•-
 "2'.......
2'4-4++. 44 +,!:++'.'2. EconomicSupportive 24444-............
.+'..4.2+24jFund 44 44.2.4

Country 
C4~riteria 4-' 

2 
'24-, 4-444-'44-4-44-'44 4--,"ii 4 24'.4/'.'4 +4!1' 4 4.4 4-li!'..2This- section no 44 .'2 ....-"....
 

'4'"'ale44sistance
'2I4- 4 4«4'U4. 
iprvddudr~the 
 Developmen~t 

22224-
As' istane ,2. ..'' .'44 4''2 4 42"'' '" '+' 

444'categ .. ... 2""24'2".44'"''" 2 44'2,-:#4 

I + + 
- £i+++ 
 2 ;:!i2'l++ 4'- 4-''' -'4-44'-24 4'4 '-2"'244-'4i~~i 2 ..>4-224-2" -''+44444-"2. ....+++"' +
 

-- '. 4-; +:+;+2' 4224 

2 

4 

http:2""24'2".44
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I~*PROJECT CHIECKLIST 

i~ &be1wartttory- criteria applica le. generalIly4 to 
gproje c t s with FAA fuinds anrd proje c t criteria a'pphcbl toP 

individual,,fund sources: Deve21o nAssistan~ w~
 
sbcat ego~r -cry opia to loans);- ad-Economic
a -nly 

Pport Fund.s
 

--CROSS REFER-ENCES: IS~COUNTRY CHECKL.IST UP-TO-DATE? Yes. 

AS STANDARD ITEM CHECKLIST 
-~ vBEEN REVIEWED FOR THIS PROJECT? Yes. ~ ~ 

A. General1 Criteria for ProJect~ 

Il.Continuing Resolution Unn~umbered:~FAA Sec. Congressional Committees
 
Z 53(b)-;.Sec. 634A. (a)Describe how , ~ will be notified thro~u'ghii
 

'~Committees on Appropriations o~f Seaead te ogesoa

Ho6'use have benrwl beioiid~ ~-*--'Notification procedure.
 

Sconcerning thie project;, (b)is assistance - '-*-

within (Operatlonat.Ye~r Budget) country or 'w ------ 4'i-"
 
internationial organizat on allocation '
 

2'U reported to Congress5 (or nIot more tha~tm$'1-2 '~~"--


2.FAA Sec. 611(a)(1). Prior to obligation 2'' 

,inexcess of,$l,100, will there be (a)s 

'~
 

engineering, financial and~other plans ~
 
necssay o carry out the assistance and 
()areasonably firm estimate of th'e cost Pt~AV'j

to .S.of assistance?he he 

legislative 'action is required :wilin 
 A

recipit,,ontry, W at~is basis for " "'-' ; 

reasonabl"expectation 'that such'a6tion ill '<4'.~~
 

SLaccomnplishmenit of: 'ptrpose'6ofj the '~ is esance ?-7 '" 

'4.FAASe.611b);'iContinuing Re' olution Ys'
~Sec.-. 501, :If 'for~water or water-related 

ladrsuc cosrcin a rjc met 

-

w: .
 

-" the tnrs an rtr' as-,per the
 
Prnipe an-tnad for~Planning Water 
 --- P- '*' -

and Related Land Resources dated October ,25, - '4-'-

5.AASec. 611'(e) UVprjc is aia o plcbe 

U..assisan~ce fork it will exceed- *L 
 -1

CM-liioini h as on Direcor,certified and , ~ -~ 

Rgional Asi~ndw ini'taor taken ito~-
na. eaa ton t ,a cou ryloca ab~ilty<~-'
 

4
ef aetvl to tnaihain: d uilize the "
 

J A'' 




eCec&Utio :as part, of regional or 

era 1project
It If sowhy is project 

no, xeutdIn o~at o6.and conc lu sicn 
er ..encourageregional

development progira'm &si%1K <~'cae 

.... oresearch 

7.F~z:ec.601a)
Inormti~and(a
-~concusions whether, project willencou'rage
effort's 'of the country to:,(aY iiicrease the 
lo w-oof international trade;.(b) foster 

pri,vate, ~t 'e and competition;"
Sc~encourage development and*
ueof 2(d)


peratives , credit unions 
 andsavings and 


4Lind other donors hav e j ~ A 
se andthe 
GOI requst ed -.iD V 
assistace in this 

A$I.D hasbte 
'access. to'the 'US. 

co "ut .than . . 

Not applicable .... 
(b)Yes, in letting of
certain technical,
 
assistance contracts.
 
(c)Not applicable.
 

Not applicable

(e) Yes sp
 

lansassociations; , (d) discourage'ri-!!ituo a ra 
moc~nistic ra ofces;(e) improve
1
tcnclefficiency finuty'(f) 

era,nd8.' andI n,and commerce agriculture(f) strengthen

~free labor uniions. 

-. .FAA Sec. 601(b)., 1nformatjon and 
'"conlusino h wil encourage 

~ U.S. private trade and investment 'abroadand 
~encourage' private U.S. participation in 

Sforei~gn~ assistance programs (including use 
ofprivate trade channels and the services 


of .S. private enterprise). 


9 FAASec. 612(b); Sec. 636(h). Describe 

stnps taken to assure that,,to the maximum
2 extent possible, the country is contributing 

local currencies, to meet the cost;of

cnrculand other s'ervrices,~and' foreign 
Scurrencies, owned by thle U.S. are utilized to 

methe cost of contractual and other 


se v c s 


- '3'!;. -i '. 

if- "if.> II£! 

......~~~~~~........ 


as
 

managed bythe ICAR7~
Not applicab'1e
Io 'esprocially -t] 

,.7 

U.S. technical 

asitne provided 

,
 

under thi's projec.t;
 
technical collabora'tion
 
between private U.S.
 
fim a.deI. 
 .. 
institutionwill be
 
encouraged.
 

The GOI will financ~e 25,
 
to 30 percent of all
 
project costs includi'ng
 
local currencies for

contractual and other i4 
'services. '(See item 10
 
fotr U.S. owned
 

currencies).
 

, ,,if 4: 

"flm"........iii
 



W4 

$V 

Qzeces oreign currency 
iswhatarrangemen~ts 

Qt" the cury and' 
have been~ made for 

'are bei..u\sed fo 
tvariouis U S governmet 

gencies-pora 

'~~~ " ' l d 'these. currencies' are 

IQ.FAA Sec. 

~ : 

6 01(e). 

jP>"~ 

Will the 

,~,liquidatedover 

project, 

7 years'. 

Yes. 

y 
the next 

Lh"~~e,,awarding of,contracts, except whee. > 
applicable procurement rules allow otherwise? 

1~J>2.Continuing Resolution Sec. 522. If 
ilassiscance is for the production of any ~ 
"commodity for export- i~s the~commdt 
likely to-be in surplus on'world markets at 
tq~ile time thie resulting productive 'capacity'

Sbecomes operIative, and is suich Assistance 
likely to cause substanjti'al injury to U.S. 
producers of the "same, similar or competing 

Not applicable.-
Agricultural products 
produced will be 
consumed in India. 

B. Funding Criteria for'Project 

V 

I D'eVel'oiment Asitac P 

a.FAA Sec. 102(b); 113: 28a. Extent to (a)5 Thle project willwldicllactivity ~will (a)effectively involve provide agricultural
""thie poor in deielopm~ent, by extending access technologies wi~hich will"' 5to econowy at local level, increasing increase the access oflabor-intsive",roduction and the use of thle poor to; the 'localI "Opprpriate tech~nology, spreading investment' economy. Lab r intensiveout ,fro.m Cities to smnall towns and' rural productionriwill bhe 

ares-and insurii'g8 wide partiiato of inrasd app ropria'ie
j;>4the5 poor~in the benefits of devel'opment on a 'technology will be 

sus~taine'd bas~is, sn the aprorit U.S applied and the poor5S inistitutions; (b)lielp develop cooperatives,, will participate widely''s'e'iallyby' technical assistance, to,~ in thebenefits SSasit rrl n-ub' poor toI hepuevelopeduunder thaLhemselves toward 'better life, and otherwise project. U.S. Lnn'n 5Grant' 
"~encourage democratic~private and loI u i..sitis wll be' 

govrnmntll~nsttutoti; c)support tile heavily inyolved in the~ 
4 (d)Ip:romot .,e I the patiiI ato 'women i1l" (b) Not~.'~''a p'"K'"'s 

, 

'_ 

~ 

,, 

' 

5 

counres and the imr eto woment' " entirely supports Indian 

''7' 

~~£&{£~ 

' 

~, 

4£(c) 

~ (d) L$a Scio-conomic ~.51 
Analysis in 'the 'Projectk s ' 
Paper. 

No apliabe 

1'5SS 



--

bFA&."' SecSec 103 63k 104 105, 106, & 107, 

oni~yapplia%~Lea~agrh which corsons 
o o eo und .sed. 'Ifmore cthat 'on~e 

nd--sourc-eis-ued-f l-pr-oject - wc:l 
r evantparagiaph o r each fund source). 

1 103] for agriculture, rural development
ontrition; if 
so, exten't to wh1ich<'"'' 
aiviy.s designed to ixncrease ~i'i 2 


prodi!uctivity an~d in'come or 
rua 
 or 

4~i 

c[01i ppropriate effort placed, on use 
V" ~e ology?<k~ -' 

dFAA Sec.~l(~ 
 Will. the recipient-
country, 'provide at least&25% 6,fthe-costs of
the program, project;' or:ciiywt 

' respect to, which thie. a'si ce
~~furnished~(or has the laircs~hrn

ba 

~ requiremenit bee'n waived for 'Ir rating-i.
least-developedconr)
 

~e.-FAASec. .110(b). Wi gatcpita,

Will~grataca
alcable
~assistance bedibre 
frproject bver
~more% L.an 33yeirs 
 If so,,has justification

4sttisfactory to 
the 'Congress been madeand_ 
- efforts 'for ocher f inancIing or i.s the 


d:Aeyeloped"? 


4f.FAA Sec. 281(b). Describe extent 'to which 

<~prograw 
 recognizes the'particular needs,


desires and caiacities.'f-tep'pe;fte 
4country; 
u.tilize the country,'Aintellectual 


reore toeLnorg 
 sitt a 

development, and 
4supports civil eduication 


antaiin i sis (required for

effective particiption in governental and 
4political processes essential to 
 , 

Be int go'' e me 
* 34. 4 '4 4 4.4 '-4 

-4 ~4,4 ~ 44~3443..4.4;~.4;d-4the. 

g~~~~Ari~t'a433- ,. 

-s 
 -' ''-

-3igan 

44 ~ ~ ~ ~4 ~ 4 4~~~~~%4~~~es -~4" "4-

-U -

Lnpoec'i 
speciclyi'-' 
ncrease pioduct ivit~y 

tilie r-al~poor, 
 ~ 

o f" ~ 
' " 

1Y sm~all± farmers. ~ 

c. Yesescily 
, 

regardi Lng agricultural 

Yes.
 
,j.
 

Not pl
 

~ ~ 

'- -. ,' 

-

The'.r~c-drse
 
theneed'for:-n'eae.
 

nadw
 
provide rese-arc"-in' 

particular. problemv< 4 

; 

"44A, 
areas in food
 
productfion, preservation

iand utiliz.ation. 
Intdl tin 

-evelopment,'will be
 
fas 
 the 
im l me 
 t n age cy th
 

o'344 

Research,-,444'4 


and4. itsintittins
 

wi''-quie'
Iliflre g he ei l ac tO n ca 
exeut 
 an

efetv 
 a"gricultural'./'4-4'4
a c system,~
~i4 

'-. 4 

'l4444 

z :~4
 



.. Sec. .122 b)-.-D'oes the' activiy g ees,
 
ledibe",-se'.of contr ib'u ting -6to the'2
 

eve
pmet qeconomic resources o o
 
ncese~prodluc yie.. capacitie .,and
 
e.~ -sus~nineconomic--gow 

2.Deye Iopment,-Assi~stance Rrojet~'Criteria"
 
LO-ans'i Oih1 4. 

FaA Sec.'122(b). Inforwmation 'nd ~ India'sfoeg xcan'concluision on -capacity, o'btthe:'countr t q reserves ar crecnle
repay. tie; oan including 'reaofab 'n ~li4~'n r"st'y,
repavment.prospects'. poetrpeet
 

Ind&1 ibIeprentage~of
lni'average-yearly 

4 ,~ - ~ exports./~ 

b.FA Sec. '62O( )dX fassitane~i for any No applicablrr ductive ent rprisewihwl oneib,'~K 4 'V 
U.S ihUSeierprie s5 there anagreedientby~thd'r'ecipirent' country~ to ~'u.- ~ "-. > ., 


preet exporte~ .S8 fmore, tha 20%4~ .
 
to thof thene ise'.s annua I~ p 

te1ife of the loan?' '' - -<'A4 

.Proje- ct.-Criteria Solely for Eiomiic , < -~ dr
 
__________ Fund-~44~44~444 44 4;44 44ji24«St 

T his s e'ct i o n( no a C  ,,able.
 

-4.4 .4 '~4 ~ -4A 

-4ni 
444~~. 

4~ ~ ~ ~~~~~~AM,444 ~~ ~ ~ ; P4. { $ .. ~.-~- .~4 44444444.4.~ 4 4 44,4 

4 



(2 Dibreet~fr:ri g P'r or to anydisbursements ufnder~th~e Grant ~for long-ter or short-term
 

.- rinn acivti'suder~this Project or.L teisuneb 
of~bdocumentaine& urun towihsuch disbursements,wilb mde,~ the rte will £furi~sh' tbfAI.D. dtale
decrpL-in f h procedura me chan ism t ea tab-l shed,-..--an6d- Teii~6d-jhe Gran'e&ekfTrte sel1e Ein'4 .of i'~ vdul


forand impementation of traihing abroad. j t j 3 

3K~ 
4 

K3, C. Covenant 
K 

in><m Tra in ing. Except a's the Parties may otherwise agree ~K- K 

writing, the14Grantee agrees'omk llra~a~ 
.KKK;1efforts to assure. that pofessional st'f reiving iinK:.3
 

KK under this project 
are retained in service by theLGrantee on 
apliabesubprojectatites'o 'the period, of; time~prvidd for 4by the Government of India in its standard


4bonding requirement for persons receiving training.
 

-3,.-3K4A 

4ogh Priscill M.33 

A-.Director
 

USAIDIndi
 

34344. 

3Date
 

: 
a t -Kl 

PRO:;estle 

AR ea H aan c s sn (D 


(Draft)
 

"3 
Priscill H. Boughto 

LEG:B~Director 

4 
 ASJpela 
 (DrIaf) ..

PD:RW~chtrib~sg:0/09/8
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0teKoosi 
 A iculturalI'Research*
 

.D7'
IATERAL 

Several countriesa reprvdnagr u r 1 reb Provi assistance n the:fiel1d oficIual 	 r'earch. rm t ie- o-thA 
-as~stnce iss iiiiar Ito0the proposed AID agri'cu1tu~arreach in 4which" sci ct sconsiileqluipment and f nra researchstaffsupport i~s ,provlidedonse1cettt'io , ng, 

tC.AR ehaagricuWuPra e e, sin sr 	 r
- '~~~~~~v 1y w~, 	 h & ' em f~avoTt i s red jent~~~ Indian 8 iiejssae 
reaivl
well"-develo

a~-~a :CANADA 
£

'-yThe Canadian Internati)nal Develoment.Agen cy(cD)as' 4provided approximatelVy USA4. sup 	 «toDA ni1ineerhasl~ 4.--- 4~h
 
aryland -agricultuzre for ov&er t'wo.years. Tharough'-theiri 

- .rliepr ,jct,"p esarhhas ibeen. undertake n on topics, which 
e e e o m n 

-rop
v~ r-de;~;~ <nci i Ss tems; farm machinery; ~ 

reg ion algi i c n e i t bute'd at the ~~ 


>. 

p 
vrea and farmer level and watershed management. CID has-

-~ " 

~its5assistance through long~ and~shrttesenior I-
I consul1tations;,somie training and the construction of 
wevel1 


acx li-.- )> :; ie ~ ~ T ro gh h-pro ject , he A ll ~India Cente~r for -"
'-' CordiateDyland Research was constructed and is 
 ~ couip~etd~ 
 Canadian scientists-h~ave provi ded~k 

--.>cn~ca1assistance which~included iontorInof-heAC
 
- 'j~jets w~rkat-23 centers on similar,.croj ndfeig-~'agoclnatczones. 	 r
os-diffe'V 


,.-4 f~,,CIDAis. in4	 the process8of negotiatingextension of the -project 	 a US$3.3 millionwhich wi IIc~oncenaeo 
'-'---',--,--	 e~ ------ n n r t n d liver n~~echnlogca packages 4to. the farmers. h uaino~ 	 te~ U' ~ ' f -poe~iive, years, and signing of the agreement ismminent.-" 

-'-4- VTh United 	Kingom igned'a MemornmofUdesadlgZ
A w1-h'theGoerment ~ " 4:~'V~ 
---

, co~ a or at i 
of ndia in 1978 to'provide

i te'~f
echi4and su p~por t in app rox imatel y r n 1 

ibioject,	a4reas. The su6 ~jjdEb8e :il1 impeeiedb 4 CRi 
imat'v ~ emented -b.
 

api.4 4 ,O00per year.1'Fve'suuprojeCt haveare a
Trs eaerbj; s~iiarbeet; a& IJdituu~ a4- 

acdc~ 	 at 
 hd~-c
 
ltre 
 Reeac 
 work
 

hes--- co m n e4.o.R 4
 

r4 
 ~ 4, 

~ contacts 
with donors.
 



(1 What Research.- TARI ,De,11~ 

2)uareet 
G, 1ant University of 'Agricultura1
Teich no~ogy,_ antnagar; and 

'~(~)'Ari
iurl-Enginerin 
Centra.l Institute of 
Agiulua nerigBtopa~ 

Thes sbproj e t~s are -poviding scien tific consult ation
~and collaboration; training orf Indians Iin U.K. qimn n
library. faciities.', 
 & ' ;eupmn n 

C., ~ F 
OTHER 
 F F FF F' 

Ot e co n r eFr 
 l o p ov d s
n i t n e i
 

recent y.'~ig neda pretocolswithroidGIn tassprovice lon-term'F 
coagreculturein teieldh s ofgdarica ~r f resac,and iabriatio. I hsjgemn, 

dcto 
ce thcexchutangecag~x~4F~


4gsfeet matoia upholarshpis anod, eupoect wirll b provided.'
 

stentente apblisciegiulual nivesiie t 
.1 >Fc A''>gndu~ctzoa
m at rear ch, tars -'endeavoreI' to~ ac ',' i e1FFF'FFo,~..thiscie' ~ .-gF 


thrug 
 re or inFo.. the" e itn u iv ' ,aF* 'F'jFrit'F 'F'b 
agiutrlFeerh Itcn'ntaen 


or"enFe
INro-RckTIONALl ol'oa reF2ened towrds zones,-,L~IN~ specia ~' 
Fl"

withFF 
emha on: i ra n a s'n FodFcr pu s' ):' and 4'se 1 s F~F'FF>F~~' 

equ va the for'e gFRl .'C 8 0 e I IF,,en - ' Fo, rojec F 

supportin Ig pying $27eACvl~ok
~~~W11FV~~~~~~~~~qResarc 'ilu~ndr~ ims suchF~n 
 hihws>intaecwhg~ci n174 ,'",
hrjc 


bor' t' 0 ic'eF' 


FF'<'. 

acommodtonsa&for~viiti 
 exiesin st J0",>FFF"Ft eu i e s l fF4 buidigs 
stffh> - a e 4 F'' A44an bi dvlpet
 1"r 


gri. ult ral rese o Orent dV. ~rch c nce trats FF""F'''FA 

It 0reseai4ch 



UD 

t a ' u' no r s'a 

- aUtlvesite 

3) 

~s-an 

W 

ii nLrirysearch-ist ure8 

onUDe rDtmient',~ryUniv rui of rg 

* 

Itr 

(3) Sogilcad ter Dtieartmnt, Hearyan Agr,~icultu ArcltrjI'' 

Univers't uinaoi Pujab 

(5 Poultry'Sciences Dearment, 1ndian Veterinary Rsearch 
,IE1stituie,' XIztna ar, Uttar PradIesh; 'and 

(6)Agicltra Eonlomics, Department, IAIDli 
<T accowplisth its assistancobjectives* tile UNDP has 

p~rovied. shorterm seirlvelcnulat from agriculturalI
unvriisWrdie specialized laoaoyeupet and~traiing. The' as ist nce to these initial i, pr'ojects w'ill

~be' completed in Jun~ 2 Zn:1979, UWP 'axreed tolprovidUS
$5 '~8 devo n assistance e~~aven more unvrste orreeachinstitute$ over the 1exct'seven'years.* A third phase~4s bein conem*ae 

4V~.1 
4 

3. OTHER 
'~'l 

TheAdInentoa evelopment Resarch' Center and the Fo'rdFudat ion have'ben tupdng discreetresearch-project's 
WithICAR intttsaduie'iis 1bese have ltocused on14' 

e~ither bnsic agricult~ural'researh 'ors training.~ 

' 

114~4,-1 £ 

Deprtmnto.f Plant Physiology, IIARI Dairy Processing,~
Naticonal.Dairy Association; Fisheri~ CentralMarine 
Agricultural University; Tmperat Agriculture,.-imachal,
Pr'dc!8h, Tropical kHorticultu2re;/ stitt of Hlorticultural 
Re{search; and Agric'ultural Co municat1~in,'Pantnagar 

f1i1. 
Agiulua Uniers~. 

-

.. 2&&1<1. 

J 

-

.141 

4 &' 



""'roec, u tor zatin or Agicwu ~earc Projct

Trr Rc d Brown- DD
 

s.Prisa ila M.Bvouhn D
 

Prob em': yo'Llre reque'sted.t authoio ze a $20.0 million
grall for -th'e:Agrcu turat Research~ Project from tie 'Food~

and Nu'tri'tion 'account: (Seto13).
 

Discus ion: 
 worder to help m'dia achiev its~Obecie fss le growth ill agrclua productionaa concomitant increases inrrlepomn 
n incomewe
 
propose to support the creation of naricultural
teholge toade 
constrait to foodproduction,
preservation a' cosupton.. This reqire 
enhaiceme'nt in~'
capacity ~~of
the the Indianh agricultUral'rsac~propose to contribute to suh ehanement through~ 

sse.W 
collaborative research investigations between Indian and

Amrican arclua eerhisiuin 
n cetss
 
Th giutrlRserhP~jc addresses scientifijcara idntfi8by,,the Indo-U-,S.- Agriultural, 1Subomi&ssion as high pirt o U.S. :co1ab~rative 

focus on groundnut reserh 
*obaipoes~gnd 
.utilization and~. post harvest,techholoigies for fruiits and ,vegetabes.Additional 
~ 

sub rojc ts will.be~ on ~ 
.*developed for support, iusirhg basi'cally.'the same procedures

>~and criteria as have been 'u'sed in preparaino h is 

The Project provides $20 milion~ in grant funds. TheGovenmen~ofIndia wgill contribute $8 millionnlca
 
curny rln -in 
 supp rt., The1ife.of the projectisa~ 

, recommended iiQI%to b~e seve'n years, with ,indiv'idua1 research.supoet ec 
tob opee in 'aboujtfive years.,. 1. D.project, funds wi 11 be- used''fo adya~dtann~fr ~<India nscien4sits in thUnitedState and'in.Indiar;
U.S
 

~ ~ce~rtains~i~li~e~dfacilities necessary for indiv.duz1~
;subprojcts. ~ 

USAID/India
asyukoi eeklhgto acquire- ,two.$b

specialists 
 through the newly introdu'ced 'Joint Caree orps 

i§Y? 

program to assist ou 4dir~ect hire staff~Iin theimplementation of the project.~ Contractual arrangements>> 

,i L. 

T] 



arranement for scentific coslaionsan~d training ofInadian scienists tUS.isi 

exetthta dditonal two orLthree subprojects can~be k 

grant Ifhese subp oject go 40 1 , an if the 

con side flo-o~projects to finance even more subprojects .~ 

Pro.&u.rement.Plan: Because each 'of, the sbrjcsto bef4nancjjd udrtlprojecti may bestr~uctured differently$
,it i's not 'pO'sibltodescribe in detail the procedures to~ 51,ibe used for,-proctrementlof iequipment and commodjties.~In~ some cases-procurement may be undertak~en by the university
or other U.S.,entity~contracted to support a given~'subproject; 'in'others it maiy be dtone by the U.S~Departmentof Agriculture, or by A.I.D* .The Regional Commodity
Management4Offier prepared a' procIureuient plan for this-project outlining the'various alternative procurement modes

that may be used. This plan is, available in the projectfile; detiled procurement plans will be worked ou't for, eachsubproiect,,-and will be reviewed by the. USAID)Project4
Committee sand aprvdb h CO 

-Source and Origin: The authorized source and origin of
goods and services procured under the project will be th'eUnited State and India. As the project paper indicates,hwver, a limited amoun~t of short term training iuay takeplace in countries included as eligible in A.I.D * GegraphicCode 941.. In these inet~onces, waiver of source and 'origin..... 

'4.require 'ments will be requested on 'a case by case basis.in,Kaccordan~ce with the provisions of Redelegation ofAuhrt40.10. 
- uhrt 

J FAA Se ~io 1()''e4h eeometassac 
program in India was re-established in FY1978 the. .............Develop~ment Coordin ting Comittee on December 21, 1977, 

4 determined. that project local costs could be dollar financedrathier thani funded with U.S. owned excess rupees. This:policy was ,raffirmed by ?PC by memorandum dated March 7,1980, With.,the un-derstanding that hencetorth all interested 
,parties would4 have an opportunity4 ,o express their.views onth mate t'heannual"j)SS and ABS'reviewso. Consistent -~~ ~with 'this policy, the,.,ABS *ubmissions 'for FY 1981 and 1982, '''~j4'- both of which incude the Agricultujral Research Project, 

&vy4i.. 

,' 4 

. 

7' 

' 

' 

' 
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werereiewdad approQved by AI/ thscnimn h s'o dollars o local~csso. hs n te projects. Thie.1
ABS revi'e m~essages receivdron Ab/W for these 
th isE Policy., iThrfreth proviion ofectionAA _L:ZIJA~b)
of thi prjec ca be ap d vd.e Yj~o sigaure on theattche0uhrzto will provide the baai8 for 
cetfctioeqired u der 

1 ' IAI 

~4U5~ijcatj ttote Congress:. AC~onressional Notification. advising of ATD s 'intentiop~ to-obIig'ate f tidqh Qr thipiroject.:in FY'.19.83 was torwarded-to tsongress - The- fifteend~-~aywaiting period expired on Decemnber 6, 1982..I 

I 

-. 

.~-

I 

Authoritv toAtH Irize this Pro ect: Redelegaton1of-,1 
Il/jlllW , Directors the,'aut hori tj'to 1 a t o i e P j ct U t 2 0 ~1A2vW:j>h o ri y~l 3.l date~ Ap au~thorize proj le s~A i ~ l s oup to 

A. million, provided there are no significant policy issues or 11waivers that exceed tli Director's authiority, an roie
11>~,that Che project life de not exceed seven years. ThLiSproject falwti threse criteria, 

I 

ClearanceObtained: All appropriate AID/W and Missionl1)cerneh7ebeen 
- I 

Recommnendation: Th~at you approve the. prjc adsgth<~ce attached project ad'thoriz~atio,. 1 poet n-sg 

11

I~~7A~~1. - 1~~Approved__ _ _ _ _ _ _ _ _ _ _ 
111 

I'. 
- Disapproved__ -------- ___ 

Date 
1~l1244111 C le 

-c-Il -. 

III 

1 

1aancea_ PRO:JWe stey Drft)

IARD:WHJanssen (3 t)
ARD:fBStryker (Draft)
~CO:DEaicksoni 
RLA:SJSpieliman (Draft) 

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

< 

4~1,41I PD, RW ohrib; g:04/09/83 -I 


