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SNWDLI, IN> 

ACTION MEMORANDUM FOR THE MIISSION".'DIECTO 

' : FROM: .. Graham Thomp 1hPR . / . .J 

r' JSUBJECT: Plant Genetic ;Resources Project .(386-0513). Project
 

' 	 thori zation/i : ~~Au .. 	 .. ". 

.. " ACTION:. Your. signature of the iProject i.Authorization, for thie $13.0 ­
. .. millinl grant from Section 103. of ;the Fo'Teign: Assistance. Actl for the .• 

• Plant Genetic Resources Project (386,0513). * -I t is planned that a total. . 
: .. .of $2.6 million of the grant wil l -be obligated, in ,FYl988. 

-" DISCUSSION: Thc Government of India's National Bureau of Plant Genetic 
i. 	/. iResources (NBGR) is charged with developing and-coordinating a-national: -": 

. s­. .	 i .plant genetic resources system. The system, while maturing- under. NBPGR 
' - .- , .leadership, . needs further, im~provement. Germplasm collections, remain . 

:' ifragmented and di spersedl in various .institutions throughout the country. 
i .. / .They are .often maintained ' under inadequate "conditions mainlyl due to the. i. 
Slack of proper storage :facilities. .The NBPGrR ) tsellf, :while rapidly " 

:~~oainino in e'xpertise and stature, has beoun to make significant :ctrides , 
. in improving i t s own operatiJons anid has just beaun to lstart work leading. . 
:_ :towards a.coordinated. national germplasm system.i i ' : 

:: AID assi stance will enable the GOI to. substanti' lly improve-its capaci ty : 

~~~to preserve India'.s rich: and: di verse plant genetic resources' particul arly :. 
-

r' for. use .in. Sustainino :advances inariutre h purpose of -the :. 
' • ,:~project i s:. (1), ito assi st I ndi a's efforts to: fully devel op: the physi cal, l " " 

. "administrative ano technical resources of the: NBPGR so that it and the . i 
' 

i insti tutionsr to wiich ittprovides techni cal support c'n-ang national -. i 
:- / ::. system ; which sustains . : allI z spectsi .of :expl oration,:. icollection, .-...-. /~ 
.- •: preservation:;, evaluation, ,.documentation, quarantine" : and i .exchange ' 

-: (niational ly and international ly., public .and- private) ,of pl ant germpl asm; . : 
•, .-. and..(2):"to .enhance. India' s -regional iand, global: capabil ity in plalnt /... ii 
'i. geneticc resource conservati on and iuse.-. :i; . . i: .:;_i: _:::../ 

:: -- AI D's contri buti on t o t he s ubje ct prtoj e ct wil 1:fi nanc e i mpl]ementa ti on. a nd , : :::::.
 
' ', .management support,: construction of ia i:Gene ': Bank buillding i& facillities, !ii!::
 
. . techn ical: assi stance ,;. equi pment,. trai ning , :collIaborative~i< research, " joint i:!i i !!!
 

' i! e xplo0rations and projecti monitor ino .-and. evaluQati on.i:l ;The ,ii:projecti; will!....... 
',. ' .- concentrate odn builldino wi thin. I ndia ;a;greatly :Lstrenothened .'system. for 

coll ecti ng ,. eva uatin.... no and us ng...........e oti p an 



444 . 'It~~~4mprtnc
those of agrcutual
reorcs patiulrlgenetic 


t,,iha t . i~s ; i: ii ./:-i ,::,w ill e nabl e-, th e NB PGR to provi de; for: well: main ta ined germpl asm 
" moxre : beacces sible to ;isci ent i sts ,inh Ind i a,: the fUnited;. State.s!, and/ on -....... -

:.. . world-wide. basis for crop: improvement research, , 

; ' ii i 
This project was. reviewed on iFebruary 15 98adaain on March 14 

in, de 1,,ai i with "senior ,officials ofi .were subseouently. discussed 
was:ICAR/NBPGR, Tlhe jointly agreed :to ' esolutioni of ::these :issues 

in the final version of: the PP which was !.reviewed: andS incorporated 
thei ottanding issuesapproved by the. MRC on August 3, 1983. Thus all 


have ben either resolved or aoiequate provisions have been made fo:(r their:
 

program in India was..,i.iFAA Section 612(b: When the Development Assistance ; 
re-establishec ir" 1978, it. was de te rmpined that Local Costs c€ould -be" ­

this policy by Memorandum.on IU.S. 	 owned excess rupels.' PPC reaffirmed to projects rather than from 

would 
financed from Foreign Exchange contributions 


May 7, 1980,witheR t understandin that all interested agencies 
the te ate CDSS andhave anopportunity t express tir views onIn

included this project forFY1988ABS reviews. Th ABS submission 

and approved by AID/W without objection,.funino This was reviewed 
in re
Li kewise there was no objectiontothistgeneral policy raised th e was' ..FASci612(b): WethDeeomn Asiacepgrmn Ini fIndia 1989-1994 CwSS. Therefore, the use off origni

198) reviews of the 
fiiance Local Costs expenditures of this project cane

Echane.to 
your sinatureion theaprovtd, in accordance with past practice, 

povide the certifcation thatis
attached Project Authorization will 
reoaired to use Foreign Exchange under the project as required under 

in of the FAA.Section 

S PRZCin E 17: In addition to the standard Conditions PrecedentCONrITIO 
Areement requires thatnfr

-the initial isnrsement of funds, t Project 
icy GO u wiln
$75Prfi:tb he


Sprior to disbursement offunds in excess ofruhe 

i ; /:i:"
furnish to A lr : 

n, satisfactory tounderstanding tha) A Manaeme Pl or other GOI ap rova S) reading theAdministrative Approval such 

Unit ncludongti e appoi ntment f
B or iew.lementationrojev t FM 12(b)oofthe(PIu), 	 (ASO)if' establismicni.Sectionand staffing of the Administrativ e.Support Offi'ce 


this office. Upoc rceipt of this

Li the person-e who willo head 

C 	 seASO/PIU,the
l informatio A.I.D will revieico Thctionu. with 

an audit po tdirespand practicesProjectAreetreursta
hentalosuretofunds, the
ExcontractinoA.o fi ayment verification 
pate t yus irgature on

pofrteNBPGR to comply with its 

nhtis
atiothei ..
b)A etter fro tho Additionil Reprdent 
rei tonuerFriginExhn the as rqrd ndrjointlydevelopoeicpe

ece: t estadlr tiCONaiITOvenl Ina t to 	 onii ontrceden 

http:Echane.to
http:Memorandum.on


Grante- will furnishFa'Management4Plan, ry to A.
 

upgraingi iithe c.omputer:ized. Germnplasm Data ::Base-Management: ; Sys I :..... 

cUnit .'ionalTheby plthean :,Shalcompleti1:\. showln t :thisuith ilteoe ul 
____________ -_fun othat~a 

a) That within 180 days of the date of greement,NBPGR willAtleh the 

./ ::b) 	 Tha within 180 day ftedt fteAgemnteNRwl 

provide A.I.D. with a copy of their U.S.-based Training Plan for the 
life-of-the-project; 

... . c) 	The NBPGR will confirn, to A.I.D. that it will work closely with the
 

established Crop Advisory Coinaittees concerning the upgrading of
 
germplasm collection;
 

d) 	That the Indian Council for Agricultural Research will assure A.I.D.
 

that they will continue to support arid finance the existine.g'errnplasri
 

collection activities after the Project is completed; and
 

e) 	That the parties. acree to establish an Evaluation Proqram as nart of
 

the Project.
 

CONGRESSIONAL NOTIFICATION: A Congressional Notification (CN) was
 
1988. Tie CNIexpired, aitoout
forwarded to the Cornoress on July 11, 


objection, on July 25, 1988.
 

RECO41ENDATION: That you sign the attached Project Authorization and ti .
 

Project Data Sneet, thereby authorizing a $13.0 million grant from
 

Section 103 Funds of the FAA for the Plant Genetic Reso Project and
 

a FY88 obligation of $.6 millior for this project.
 

Approved:\4 u&1 Qr)
 

Disapproved:_______
 

Robert f,'. Bakley 

Director 

U'DA]f/.ew Del ni 
ATTAC HMENTS 
I . Project Authorization 
2. Project Data Sheet and Project Paper 

http:U'DA]f/.ew
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ACRONYMS
 

INDIAN INSTITUTIONS
 

CAC 
CFWD 

-

-

Crop Advisory Connittees 
Central Public Works Department 

GOI - Government of India 

ICAR - Indian Council of Agricultural Research 

IARI 
NBP'GP 

Indian Agricultural Research Institute 
National Bureau of Plant Genetic Resources 

U.S. INSTITUTIONS
 

AID - Agency for International Development, Washington, D.C.
 

Animal and Plant Health Inspection Service
APHIS -

ARS - Agricultural Research Servic(
 

FAR - Federal Acquisition Regulations
 
GPIN - Genetic Resource Information Networi
 

NPGRS - National Plant Genetic Resource Syste 
National Seed Storage LaboratoryNSSL -

United States Agency for Int--ktional Development, India
USAID -

Uniter States Department of A.jriculture
USDA -

INTERNATIONAL AGENCIES
 

*(G!AR - Consultative Group on International Agricultural Research 

TAC - Technical Advisory Conr:ittee of CGIAP 
Research CentersIARC - International Agricultural 

for Plant Genetic Resources
IBPGP - International Board 
eWINP.OC(' Winrock Internaticr,a Bvelopmn rt Institute 

GENERAL
 

Project Assistance Com-letion Date 
PSC - Personal Services Contract 

NMIC - Not Manufactured in India Certificate 

PACK -

ICRISAI, ICARDA, ILRAD,

*CGIAR centers include: IRRI, CIMMYT, CIAT, CIP, 


ILCA, ISNAR, IFPRI, iBPGR, WARDA
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AlflNDIf'A, Attachment1 
Chapter 3 adook', '(TM 3:43) . 

£SSPI(N POOR#"T ftA19oiSeveopWus" .N-"coc DOCLULN 
~:: ,PROJECT SHETADATA_______ V Ol, 'A 01 'm

DATATR/LrryCUW1 PR~O L .
 
~U ~ INDIArr SPOCT L I1
 

________4_ _____________ 	 LRoJLCT wma 40arowiml___L__ 

AS1ANLA~EAC:0~-7 PLANT GENETIC RESOURCES 
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1.COSTS $000 OR E LIjVA.:LN"T S) *R 
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'4 4 . 
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PROJECT AUTHORIZATION
 

-Country -IND IA ProjectT tl-:-lant-Genetcc.
 

}Project Number386-0513-

1. Pursuant to Section 103 of the Foreign Assistance Act- of 1961., as 
amended, I hereby 'authorize the Plant 
'Project") for Indiaa(the rantee") 

not to exceed Thirteen Million United 
grant funds over a six year period 
subject to the availability of funds 

Genetic Resources Project (the 
involving planned obligations of 
States Dollars ($13,000,000) in 

from tne date of authorization, 
in accordance with the! A1.D. 

-YB/allotmentto in financing fo.eign exchange and local
process help 

currency costs of the project. The planned life of the project isseven
 
years from the initl obligation.
 

* 2. The Project is designed to assist the "Grantee" by providing' 
technical. and financial support to the IndianNational Bureau of'Plant 

Genetic Resources (NBPGR) to strengtnen the national system of plant 
germplasm collection,' preservation, evaluation, documentation,
 
quarantine and exchange in India. Strengthlening the Indian germ'plasm
 
system throughl this project'will support the NBPGR's effort to collect
 
and preserve gernplasm of agricultural crops, medicinal plants and
 
herbs. Availability of this germplasm is essential to agricultural
 
research and to efforts to increase the agricultural 'productivity of
 
India. The grant funds provided under this project will 'finance inputs
 
of technical' assistance, training, .commodities and. equipment,
 
admi nistrati ve and operating costs;$ construction costs 'and 

evaluation/monitoring 'costs. These inputs, in conjunction With the 
Grantee's resources, will result in a more capable and mature National 
Germplasm System for India.
 

3. 'The overall project will result in an expanded and coordinated 
system of national and regional germplasm repositories where 'active and ~ 
base collections of plant gerrnplasm are available to national and _ 

interna-ional scientists. Specific project outputs will include: (a) a~ 
new National' Headquarters' building and Gene Bank; (b) a strengthened'
 
germplasm preservation' system, including storage facilities for active
 
"wiorking"~ collection; ('c) a Training' Center; (d)staff "trained in 
important chemical- and~management 'aspects"'of Plant Genetics; (e) an ~ 

' 

,increase in the number of accessions, through accelerated programs' of' 
exploration .and collections; (f) an 
research system;. and (g) an expanded 
for germplasm research purposes. 


4. The Project Agreement which may 

integrated national "data 'base and' 
national plant quarantine system 

'­

be 4negotiated and' executed 'by the 
to wh'om such authority is'delegated accordance with A.I.D.N 

4'- -',officer 
-in" 

regulations and Delegations of' Authority shall,' be4 subject to 'the­
following essential terms covenants an~d major conditions,'together with 
such other termns and condi tionsas k.I.D.may deem' appropri te.,' 44 



l'A Source and '0rin :_of. Comnodities,,Nationa lit of Services: 

ommnodities financed by ude~heprjc. sa Inae ne, 
soncue'ad oi in7AIndia~ or-the ,United, States, or, inavcutriesr' 
incu~rde rin I ldiDn.cunreGeographic; Code 941~ except< as, A.I.D.:Ta 

'Otherwise agree itn "writing'.,- E'xcept for 6ocemn>shipping', "the 
'suppliers of commodities orservices shall' have Indiaor the United 
States or countries included in A.I.D. Geographic Code 941 'astheir 
place of 'nationality,' except as A.I.D. may otherwise agree in'~ 
writing. Ocean shipping, financed by A.I.D'. 'under the. project
shall, except as A.I.D. may otnerwise a'gree inwriting, be financed 
only on flag vessels of the United States or the Grantee. 

B. Conditions Precedent: . In adiinto the standard Conditions 
Precedent to the initial disbursement of funds, the Project 
Agreement will require that prior to disbursement of funds in 
excess of the $750,000, the GOI will furnish to A.I.D.:*.. 

' 

K2~ 

wi.. 

(1) A; Management Plan, satisfactory to A.I.D, ndicating the 
Administrative Approval or such other GOI approval(s) regarding 
the establishment and staffing of the Administrative Support, 
Office (ASO) or Project Implementation Unit (PIU), including the 
appointment of the personnel who will head this office. Upon 
receipt of tnis information A.I.D. will review, in conjunction 
with the ASO/PIU, the contracting payment verification and audit 
inthis regard; and 

(2)A letter from the Additional Representative of the implementing 
agency concurring in the jointly developed final Scope of Work' 
for a Management Services contract that will be directly 

contracted by AI.D. under- the' Project, 
C.0CVENAIHrS: Tne Project Agreement will 

Covenants: 
contain 

the 
tefollowing. 

(1)That witnin 180 days of the date of signing this Agreem~ent, the 
'Grantee 'wilIl furn sn a Ma nagement Plan, sati sfactory -'to A.ILD., 
for upgrdding tne computerized :Germplasm Data' Base Management 
System Unit. The Plan shows 'that this unit' will. become fully 
functionbl by the completion of the project; ' 

K 

(2)That within 180 days of the date of the Agreement, the NBPGR will 
provide A.I D. .with a copy of thei r U.S. based Training Plan for 

~ . 

the 
(3)Thc 

life- of- the- project,; 
NBRPR wilcnimothat it will work 

" 

closely with 

~ ,'~>.of 

the estoabl shed Crop Advisory 
geritrlaspT collection; 

Committees concerning the iupgrading ' 



(4) 	 That the Indian Council for Agricultural Research (ICAR) will 
assure A.I.D. that they will continue to support and finance the 
existing germplasm collection activities after tne Project is 
completed; and 

(5) That the parties agree to establish an evaluation program as part 
of the Project. /1, 

Director 
USAID/India
 

Date 30, 198 

6056C
 

vi I 



SPLANT GENETIC RESOUJRCES PROJECT (386--0513) 71 

'''PROJ E C KDESCRITION 4 ~ ~~ 

4I. GENERAL PROJECT DESCRIPTION 	 5' 4.* 

Elements of "the General, Project 'Description outlined, below may.:b
changed by written agreenient of the authorized representativyes of the 
parties --named in the., Project Agreeme,nt without formal amendment of,
the agreeu-c, nt,. provided -that :.such changes are. within the ,general 
scope of the project as set fo~rth in the text of the. agr~eement. -o 

A. Project Goal and Purpose: 4The' goal, of The4 Plant Genetic4 
9Resources 	 (RGR) Project is to achieve the preservation. of India's 

rich and diverse plant genetic resources particularly for use in 
sustaining :advances i1n agriculture. The purpose of the project
isto: (1)~assist India's efforts to fully develop the physical,
administrative' and technical, resources of tfle National Bureau- of 
Plant Genetic Resources (NBPGR) so that it and the 'in~stitutions 
it supports can manage a system which sustains all-national 

(;nationally and internationally, public and private) of plant 
and (2) enhance India's regional and- global capability-~gerniplasm; 

inplant genetic resource conservation and use.
 

NBPGR Js charged with developing and coordinating a national 
plant genetic resources system. The system, while mlaturing under 
NBPG R's, leadership, needs further improvement. Gerniplasm 

remain" fragmented -and dispersed in various4.,collections 	 ,4 

institutions throughiout the country.~ They are 6ften* maintained 
under inadequate conditions mainly due to the lack .of proper, 

storge aciltie. tsef, wilerapdly onig-iTe NBGR 
-make 4expertise and4 stature, has , only. recently: begun to 

'significant strides in: improving its own operations and has yet 
to start a coordinated national gem-plasm system. Thus 'the 
project wild concentrate on building within India,-~a greatly 
strengthened system for collecting, evaluating, _preserving and 
using indigenous and exotic plant genetic resources, particularly 
those 'of ,agricultural importa.nce. It will enable the' NBPGR to 
provide well maintained gerniplasm collections that can be used by 

' 

scientists in India, the United States and on a world- wide Jbasis 

-

for crop improvement research.4...
 

B. Outputs and End-of-Project Status.' Project !outputs willI be: (11) 
a . significantly -strengthened nati oral ,piant ,genetic resources
 

~system including vastly upgraded facilities and greatly improved4 ' 
 44444' 

management, technical and4-training capabiities;,<(2) a-NBPGR 

4 4 5'4~~ 	 4 ~ ' '4-'"44 44.~- '7 ~-Viii~44' 
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4 

headquarters ,facilt ananational eebnkbidn (withpa 
~capaci'ty of' 600,000 >accesin. cosrce n opee in New 

s)-getysrnten~.--~loa gemlm sttio6ns -wi thi 
neesar equipmient 7 and jt raih ed sta~ff~ (4,strengte ned T 

' faclites-, and staff at~keyICAR cooperatin ~institutesl" and 
5 ' un&,,' iflvesi ties - (5) a fullyj q ipped land 'staffed -niatidpnal plant, 

genetic resources 'data~ base managemenlt~ system,; (6) Ifou rflly" 
~equi pped. ,and;sta fed NBPGR' :qu aatiin stati,6ns-' >i(7) a. fully~R V 

trai ned. core "'Staff of.-scientistsk a'nd:,dnministra.tors 'to manage the~ ~ 
NBGR.syte; (8) a comprehenlsive' five ~yea' plan for exploration KA 

'.1*,. 

adcollection; and i(9)~ well,, developed ,,Jrntonl'oinjt~~ 
~*' exploration a'nd research 'programs.* 

The end- of- project status will inclu~de thle followingaccomplish­
ments: (1) a comprehensive, inventory will. have~i been 'completed of. 

"W:nea rly 121, working germplasm collection uits located ,throughout 
India; (2)the quaity of working collection units' will,,have, been 
upgraded-, (3) collected samples~ from 60%, of rNBPGRw stations and 

samples ,from' cooperating~ institutions , wil~l hiave been 
incorporated into tne NBPGR- gene~ bank, () 'NBPGR plant 

2'; ~exploration and coll1ecti on programs will be> based -.on" annual ly 
. 

*100,000 

rvised five year: work plans; (5) a computerized germiplas, data­
base management systemj will be ,in>-place ,nd in uise 'at NBPGR 
headquarters a.nd at, selected'regional NBPGR- centers-as,-wellas at 
key ICAR. research. centers and agricultural universities; '16) 
long-termi (base collection) s'torage for up' to'-600,000 accessions~ 

wilbein place at the NBPGR gene 'bank in New 'Del hi; (7)' plant 
germplasrn will be readily available -for res'earch~ purposes to 

. scientists in the public and th privte sector in India and 
world-wide; (8) fours plant quarantine sta.tions will be operable 
le aigitate exchange of gelrmplasm; (9) NBPGR, will be playing a' A 

leaingrol inthedevelopmient adconducting thle regional and 
' 

resource conferences and workshop's; and (10).glob~al planit genetic 
linkage's between'the. U.S. and Indian gernnplasm systems will. have 
been strengthened, particularly in'the area f collaborative : 

, - . ''.2research and'germnplasm exchanges.,~"5 

II,RESP0?SIBIL111ES OFTHE PARTICIPANTS..........
 

i 
' ~~.. M A.I.D.' Inputs: A.I.D. will, contribute'an estimiated '$13,000,000 


(see> Secil~n. II Illustrative, Budget bo) o .rjc
 
~'J "mplener~tion >and~'manageenit 'support,' construction,"' short- term
 

'."~' ." 

5tectiruc, asitne equipment,7 trainig, < colborative 
ryesearcrK, , oint, -~....projectexplorations,,'an monitoring ,'and­

-. .'''evaluation as illustrated below: 


Up 'o $ o cotribtion will, , finance the'2cos'ts$30,000 
-'b of th hmn n operati on,,'of aPoetImplementation>. 

Unt(P 1J) and -a di rect A'. I. . ManagementServices Contract ,he--.*~i?'T,, 
rV es of the Con tractor wil 1 be, u s ed to. provi de proiec t inpt ts~' V~' 

ara'gn equipment -procurement, coordin6ating training25' 



rranging for the required specialized technical assistance, 
coordinating U.S, based collaborative research, and arrangingfor 

be competitively, procured by A.I.D. under' direct contracts. 
--- ,:G overnment-of-Indi a'-(GOI-) --and-A1-D.;--procureme nt--regul-atidns-for----' 

such services will be followed. 

* 	 An estimated $1,950,000 of A.I.D.'s contribution will finance 
part of the construction costs of the new NBPGR headqua rte rs /gene 
bank facilities to be located in New Delhi and A.I.D. will also 
finance up to $700,000 of the cost of erection and procurement of 
a Greenhouse/Screenhouse. 

Approximately $5,000,000 of A.M.'s contribution will finance 
equipment costs in the following general categories: laboratory; 
field; cold storage and refrigeration; computerized data 
management; vehicles; and shop maintenance. Procurement of. 
imported equipment will be under direct A.I.D. contracts. 

Up to $700,000 	of A.I.D's contribution will finance U.S. based 
training for NBPGR personnel in key areas of plant genetic 
resources management. These NBPGR personnel will in turn conduct
 
training programs in India which will be financed by the NBFIGR. 
A.I.D. will also -fund approximately $100,000 of in-country 
training costs. The main components of a plant genetic resources 
system are exploration, collection, evaluation, conservation, 
tissue culture, biotechnology, documentation, quarantine and 
exchange. Accordingly, in- country courses will be developed in 
these areas in order to present a comprehensive overview of a 
plant genetic resources system. 

A.I.D. will also provide funding under direct A.I.D. contracts 
for the support of short, term consultancies including the 
services of a U.S. A&E fir m, collaborative research and joint 
exploration. A.I.D. will provide approximately $750,000 to pay 
for specialized snort-tErm consultancies in areas such as tissue 
culture, cryopreservation, quarantine programs and gene bank 
design criteria, specIfications, review bid documents and 
periodic, construction monitoring including the services of a 
consulting U.S. A&E fir-i when required. NBPGR-: and other. 
appropriate ICAR instititions will be linked with appropriate 
U.S. collaborating institutions to strengthen both parties'
 

S -knowledge and" skills. A.X:D. will provide up to $450,000 for
 
collaborative activities in biotechnology, cryopreservation, in
 
vitro preservation, phyloenic relations, seed health research
 
and collection and evaluation activities. Joint explorations are
 
planned to collect germplasm in the U.S. and in India.
 

A total of $250,00' of A.I.D.'s contribution will finance project 
evaluation and 	 moritor-ng with approximately $150,000 set aside 
for evaluation cost..,
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Finally an estimated $1,800,000 of A.I.D. contribution will be 
held in reserve to cover inflation and contingencies costs. 
oeB.,3oenmentL.i ond uThe GOI will'ia;oit In 	 contribute 

incremental to project costs an estimated Rupee equivalent of 
$8,660,000 of inputs (including funding *for . the costs of 
contingency and inflation). Additional GOI funding support to 
strengthen the NBPGR is discussed under notes of the Illustrative 
Project Budget, Attachment A. GOI inputs will finance: (1) the 
purchase of certain locally manufactured equipment; (2) 
In-country training; (3) In-country operating costs of joint 
exploration;(4) collaborative research; (5) land needed for the 
construction of the gene bank; (6) recurrent operating costs; and 
(7) 	 the cost of construction of the proposed staff housing. (The 

GOI will finance an estimated $5,400,000 including contingency 
and inflation in construction costs for the Gene Bank 
building.) 

C. 	General Implementation Schedule: It is anticipated that the
 
provision of all project funded, inputs will be completed within 
the 	 seven year life-of-the-project. 

D. 	Managerial Support: It is anticipated that the timely provision 
of project-funded inputs will rest with tne Management Services 
contractor selected to manage the project, In addition, A.I.D. 
will provide a direct-hire U.S. Foreign Service Officer, within 
its Directorate of Agriculture and Resource rvanagement, as a 
Project Manager responsible for the overall management and 
implementation of the project. The project-funded construction 
element will be managed by the GOI's Central Public Works 
Department (CPWD) with A.I.D. providing reimbursement per the 
requirements of the PIL which will earmark trie funding for these 
activities. The construction will be carried out under the 
direct supervision of the CPWD and by.privi:te sector construction 
contractors selected using competitive bidding procedures.
 

III. PROJECT FUNDING AND ILLUSTRATIVE BUDGET 

The total project cost is estimated at $21.66 millions. The 
Government of India plans to contribute the rupee equivalent of 
$8,660,000. A.I.D. intends to contribute, subject to 
availability of funds to A.I.D. and ,mutu&l agreement of the 
parties, $13,000,000. An illustrative Project Budget for the 

Life of Project is given as Attachment A. Attachment B provides 
an illustrative budget for the funding provided under this 
initial Agreement. 
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The budgets are illustrative lonly and changes may be made by 
representatives of the parties named in this Project. Grant 
Agreement without formal amendment to the Agreement if such 
changes do not cause: (1) A.I.D.'s contribution to exceedthe 
amun th Agr....t (2fY the 
borrower/grantee's contribution to be less than the amount 
specified in the text of the Agreement';. and (3) which are 
unacceptable to the parties named in the Agreement. Future 
A.I.D. obligations are subject to the availability of funds and
 
mutual agreement of the parties to proceed.
 

IV. FINANCING METHODS 

It is anticipated that A.I.D. will reimburse the GOI for eligible
 
expenditures under this project. The detailed procedures to be
 
followed will be set forth in Project Implementation Letters
 
(PILs) at the time of earmarking funding for specific activities
 
or as part of a "Basic PIL" to be issued subsequent to the
 
signing of this Project Grant Agreement. In cases where A.I.D.
 
directly contracts for specific goods or services, A.I.D. will
 
initially earmark required project funding witch an appropriate
 
internal document and make payments for the eligible expenditures
 
in such contracts, directly.
 

V:. EVALUATION
 

The project will be subject to one Initial Review and two 
separate Project Evaluations. The Review will take place shortly 
after all the Agricultural Research Project financed start-up 
activities have been completed. The first Project Evaluation 
will cover all aspects of the project and will take place no 
later, than the end of the fifth project year. A Project 
Evaluation Summary will be prepared following the completion of 
the first Project Evaluation. In addition, at the end of tne
 
project A.I.D. will conduct a standard End-of-Project Evalua-ion
 
and prepare a Project Activity Completion Report (PACR). A.I.D.
 
will directly contract for any technical assistance requirEc to:
 
conduct these Project Reviews and Evaluations. The costs of suc .
 
direct A.I.D. contract will be funded from the Evaluation and
 
Monitoring line items of the project budget.
 

Annual reviews and site visits will provide information on trie
 
value of project inputs (i.e. technical assistance, trainirg,
 
construction, commodities, etc.) flowing into the project.
 
Information generated from these annual reviews and monitoring 
visits will be used to provide background informatior for th 
Mid-Term and End-of-Project Evaluations and to make appropriate
recommendations to the GOI concerning the managenent and 
implementation of the Project. 
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Subject to the availability of funding from other A.I.D. central 
or 	 regional sources, there will also be an Impact Evaluation 
conducted 3-5 years after the Project Assistance Completion Date 
(PACD) which will focus on the long-term impact of the Project. 

VI. SPECIAL CONSIDERATIONS
 

In 	 addition to tne standard Conditions Precedent to the initial 
disbursement of project funds, the Project Agreement contains the 
following Conditions Precedent (CPs) to the disbursement of any 
additional funds: 

A. A requirement that the GOI provide a management plan, 
satisfactory to A.I.D., indicating estdblisnmlent and staffing 
of the Administrative Support Office or Project Implementation 
Unit for th- implementation of the project, including the 
appointment of the personnel who will head tnis office; and 

B. 	 A requirement that the Additional Representative of the 
implementing agency concurring, in writing, in the jointly 
developed final Scope of Work for Management Services contract 
tndt will be directly contracted by A.I.D. under the Project. 

In addition, the Project Grant Agreement contains the following 
Special Covenants: 

A. 	 Tnac within 180 days of the date of signing this Agreement, 
the Grantee will furnish a management plan, satisfactory to 
A.I.D., for strengthening of the computerized data base 
management unit; 

B. T'iat within 180 days of the dare of this Agreement, the NBPGR 
vill provide J,.I.D. with a copy of their U.S.-based Training 
Plan for the life-of-tne Project; 

C. The NBPGR will confin- to A.i.D. that it will work closely 
with the established Crop dvisory Committees concerning the 
upgrading of germplasm collection; 

D. 	That the Indian Council for Agricultural Research will assure 
A.I.D. that they will continue to support and finance the 
existing geniplasm collection activities after the Project is 
completed; and
 

E. 	 That the parties agree to establish an evaluation program as 
part of the Project. 
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Attachment A
 

PLANT GENETIC RESOURCES PROJECT 
ILLUSTRATIVE SUMMARY OF PROJECT COSTS FOR LIFE OF THE PROJECT 

(IN THOUSANDS OF DOLLARS) 

COMPONENTS A.I.D. GOI Total
 
FX LC sub incremental I/
 

costs costs total contribution-s
 

1. 	 CONSTRUCTION 
A. Headquarters/Gene Bank 0 1,950 1,950 2,610 4,560
 
B. Greennouse/Screenhouse 600 100 700 0 700
 

procurement/erecti on
 
C. Staff nousing 	 0 0 0 0 2/ 0
 
D. Construction continqerry
 

and inflation allowonces:
 
i. contingency 	 0 0 0 685 685
 
ii. inflation 	 0 0 0 2,105 2,105
 

2. 	 EQUIPMENT (laboratory, field, 4,500 500 5,000 500 5,500
 
office and venicles) 5
 

3. 	 TRAi N-1 
a) Irni a 0 100 100 100 200 
t) Overseas 700 0 700 0 700 

4. 	 TECHNICAL ASSISTANCE, 1,200 0 1,200 200 1,400
 
COLLABORATIVE RESEARCH
 
AND JOINT EXPLORATION
 

5. 	 PROJECT OPERATIONS, 1,200 100 1,300 1,400 2,700
 
IMPLEMENTATION AWNT!
 
ADMINiSTRA-IVE SUPPOR7 COSTS
 

6. 	 EVALUATIO!1ONITO.i f 250 0 250 50 300
 

7. 	 LAND 0 0 0 0 3/ 0
 

8. 	 SUBTOTAL 8,450 2,750 11,200 7,650 18,850
 

9. 	 CONTINGENCY (not including
 
items 1 and 7) (5k) 423 137 560 110 670
 

10. 	 ALLOWANCES FO INFLATION 4/ 930 310 1,240 900 2,140
 
(not including Items 1 anJ 7)
 

11. 	 TOTAL 9,803 3,197 13,000 8,660 21,660
 

NOT ES:
 
'77 Tde from "in rernrtI " costs directly attrioutable to this project to be 

borne by the ,, I , tnc ,r19I will be paying for the salaries and operations 
of NBPGP, muc,- of whcs, staff will be contributing to this project. These 
costs are estimated at $7.5 million over LOP including allowance for 
inflation but iot senior staff housing costs. 
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2/ 	 The NBPGR is proposing to provide staff housing on a nearby area 
after approval from the local authorities. The GOI contribution for 
this item is estimated at $2.25 million* includi! g contingency and 
inflation. Alternatively, the GOI will supplement for housing by way 

-

n 	 ­
fhou se--re nt -alI owa nce-to- -the--staff-_throughout-the_ projec a a -----­

estimated cost of $750,000. 

3/ 	 The GOI contribution of land for the headquarters/gene bank facIlity 
:- is a non-cash contribution with a conservative value of $4 million. 

The GOI may make a furtner land contribution for a staff housing 
area. 

GENERAL NOTES: 
4/ 	Inflation rates are projected at 6% per annum in dollar terms except 

for headquarters construction which is projected at 10% per annum in 

dollar teris. A.I.D. expects that inflation in rupee terms will be 
10% per annum for all categories except building construction, 
including materials in which local prices are estimated to increase 
at 14% compounded over the next several years. 

5/ The costs of the project component "equipment" were determined by 

- plant genetic experts and reviewed by NBPGR scientists. During these 

reviews certain allowances for inflation and contingencies were built 
into the costs. The line item 10 of this table includes 3% compounded
 

allwnce for price increeses for the equipment component. 



-------------------------------------------------------------------------
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Attachment B
 

PLANT GENETIC RESOURCES PROJECT
 
LSuSRATIVE SU4AOF PROJECT COSTS FOR THIS INITIAL AGREEMENT
 

(INTHOUSANDS OF DOLLARS)
 
) 

COMPONENTS A.I.D.* GOI Total 
FX LC sub ncremental 
costs costs total contributions 

1. CONSTRUCTION 
A. Headquarters/Gene Bank 
B. Greenhouse/Screenhouse 

0 
80 

200 
20 

200 
100 

200 
0 

400 
100 

procurement/erec tion 
C. Staff housing 0 0 0 0 0 
D. Construction contingen:y 

and inflation allowances: 
i. contingency 
ii.inflation 

0 
0 

0 
0 

0 
0 

50 
20 

50 
20 

2. EQUIPMENT (laboratory, field, 900 100 1,000 100 1,100 
office and vehicles) 

3. TRAINING 
a) India 
b) Overseas 

0 
315 

40 
0 

40 
315 

60 
0 

100 
315 

4. TECHNICAL ASSISTANCE, 390 0 390 130 520 
COLLABORATIVE RESEARCH 
AND JOINT EXPLORATION 

5. PROJECT OPERATIONS, 340 40 380 300 680 
IMPLEMENTATION AND 
ADMINISTRATIVE SUPD%" CQS 

6. EVALUATION/MONITORIN' 0 0 0 0 0 

7. LAND 0 0 0 0 0 

8. SUBTOTAL 2,025 400 2,425 860 3,285 

9. CONTINGENCY (not in:ludin 
*items l and 7) (5ti 100 20 120 10 130 

10. ALLOWANCES FOR I1:*i1AT!ON1 40 15 55 3Q 85 
(not including It(lt;s 1 an 7)__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

11. TOTAL 2,165 435 2,600 900 3,500 

*A.I.D. contribution i tct tne availability of funds for tnis
 
project. 



1. Project Rationale and Description 

A. R a tiona le ! .Lirj qq i -ant e r s c e it 
-----­ilnd mje~reip ~~ c __inpln geneticreocs. t___ 

contains -primary and secondary centers 'of origin of at least 20 importat 
crop, species' including rice, citrus, banana, pepper, mango, cotton, and 
millet. Nearly 17,000 known species of higher plants are found in India, 
of which about 160 species are of considerable agri-horticultural Val.ue. 

1.02 The importance of plant germplasm has long been recognized by 
plant breeders. Germplasm is the raw material used by scientists to -

assure stable and improved supplies of food, feed and forage. Recent 
advances in biotechnology have reinforced the critical importance of 
genetic resources as the manipulation of genes is expanding our ability 
to alter plant traits. Genetic resources are the raw material for these 
new techniques. Moreover, with destruction of natural habitat and hybrid 
seeds replacing naturally selected varieties of many crops, it is more 
important than ever to protect and preserve plant genetic resources. 

1.03 Preserving India's plant genetic resources is especially 
important since India is the natural home of many useful food, feed and 
fiber crops. The GOI has recognized the importance of ge'rmplasm and in 
1976 the Indian Council for Agricultural Research (ICAR) created the 
National Bureau of Plant Genetic Resources (NBRGR) to accelerate the 
activities that started in 1946'. Tne. NBP R is responsible for 
collection, evaluation, and conservation of India's plant genetic 
resources. 

* . 

1.04 Recently, the GOI has given renewed emphasis to plant genetic 
resources. The GOI's seventh "five year plan" states that the 
conservation of plant, animal, and fish germplasm is a high national 
priority. Further, the fourth (1985) and the fifth (1987) Indo-U.S . 

subcommission on Agriculture meetings identified the conservation and 
management of plant genetic resources as a priority for both countries. 
At the meeting both countries agreed that the U.S. government should 
support India's efforts in plant germplasm presrvation. As a result of 
the Subcommission's recommendations and tne GOI's increasing interest in 

plant germplasm preservation and use, ICAR sought collaboration with 
USAID to help plan and implement a program to improve its plant germplasm 
system. This was to be done through the existing G01/USAID Agricultural 
Research Project (ARP) implemented by ICAR. 

* - *. 1.05 Thus in the fall of 1986 a teai. of U.S. scientists and admini­
strators spent six weeks in India working closely with NBPGR colleagues. 
The team assessed the plant genetic resou-c€tu-s systcm, visited some of the 

NBPGR regional stations and a number of .ICAR in.titutes and university 

locations and prepared a. report which recommended actions to strengthen 
the functioning in overall prospective.* Tne report concluded that 
-----------------------------­

*"Plant Genetic Resources: Subproject De:;2n' by Drs, Khan, Roos and 

Skarla; New Delhi, Octob~er 1986. 
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outside support to strengthen the Indian plant ge.mplasm system aS 
critical to conserve the vast array of plant germplasm, It recommended 

large and complex to be funded under the ARP.. Thus USAID and ICAR agteed 

recommended a program by which USAID could best assist NBPGR in its 
efforts to build a comprehensive, workable national plant genetic 
resources system. This team's recommendations were reviewed by USAID and 
NBPGR and form the basis of this paper. In particular the team prepared ,' 

drafts of the project analyses contained herein as Annex 0. 

1.06 The proposed activity is consistent with the Mission's CDSS 
whicn focuses on science and technology. The strategy statemeint points, 
out that the development and utilization of improved varieties through 
the application of science and technology has dramatically increased 
yields in crops such as wheat and rice in India. These inter- rel a ted 
activities are research-intensive and are based on germplasm tecnnologies 
which can be made more efficient if a national system exists for 
collecting, evaluating, preserving and disseminating newly identified 
sources of germplasm to crop improvement programs. 

1.07 Our agricultural sector goal is to promote sustainable 
increases in the productivity of land, water and biotic resources for 
improved systems efficiencies over the long term through the application
of new agricultural production and resource management tecnnologies. 
Given funding and staff constraints USAID is targetting activities with 
high multiplier effects and is building on current institutional 
relationships. USAID has a close and increasingly productive working 
relationship with NBPGR's parent ICAR and has already been able, to 
establish growing professional ties with NBPGR (see Spring 1988 Report of 
the Evaluation of the USAID New Delhi Agricultural Researcn Prc'et). 
The multiple and far reaching positive effects access to and usE of 
vigorous gemplasm has in crop science programs and ultinatelv* 
agricultural production suggest the ultimate value of a project st .,n as 
this (see Annex D fc~r detailed information). 

1.08 	 Currently a rigorous scientific analysis to detein.. tnl 
reconomic impact of access to and use of rice genetic resources in Indi 

is confirming the long held opinion of researchers that germrlasm (DNA,.
usually contained in the form of seeds when discussing plar~tgrnf1,
but also in the form of cuttings such as bamboo shoots) in the case 'of 
rice is truly invaluable in plant and yield improvement sues,.;, In 
fact the work generally points not as much as to If germplai resourZEs 
are important but rather towards helping rank order priorities witnin 
this critical agricultural science sub-set given limits on scientific 
personnel and funds. This project which, inter-alia, w*I in many 
dimensions increase NBPGR's access to and knowledge of state cf- 1-art 
advances in the field (which is in ferment in developed countr t ,caus 
of genetic engineering, tissue culture and other new tech n an-, 
techniques) can be of exceptional Importance to Indias ';Z crop 
research efforts.
 

-	 ,~ .,/ 



; ;i!iii. e.7.7.. o - -, n l ::tl m h s,,f t.7 e7' 7.7.7i u d f ''m l tt e' 

1.09 :Anothe wfrdcieto thi projec i ingt w:illprooe nd foe;sitr 
prf soalby ...... t and wee andtth in.... hi bet India int ra l 

exhageadoaon ration Thi wileet ncrainl empaie asuthe 
~ ~ ~y~~ feproject ~ h~ oetaiinleeet~ ~ unodnn~ the e rym 

of this project. Protectin bodversity generallyifrto hevy 
laudable efforts to protect th id enivironm~ent, p:articulal in areas 

rwith unique and varied flor an auna.; This project will hl preserve 
ii the very essence of flora, tegnetic codes locked in seeds n tissues, 

and provide for its use to achieveagricultural production systems wnichl 
ii:! !lower r on land and other resou~rces. ."' '.. '' . ... . .. :_.es '. " ,.. r" "' 

:;/,1.11 Moreover, AID's rinvolvement-will beorao enftt h 
.-. and to other i n
 

tnog nacdfe n ae exchange of-plant .germplasm; for !research .... ........
 

.... .The pminet role ofth SA in germplasm preservation systems makes .. .. , 
esources w e;;; ; :
!.:: i" USAI{) an especially atrctv partner ;to: ICAR, Through 'the r ., 

;: ... provide, USAID will have an unparalleled opportunity to h~elp, with :this~i 
i:!: ii; ? ] " /i i;i: ;ii!
:.: i:crucialI undertaking to suJpport Ind ian 'agricultiure ire search. ; 


prodctiity
 

f: ' ;1.12 The Plant G ntc -esources Project di rectly .addressesi the ; i;i ;;if if;i 

;: i ,"pl ant: 5eh tic res ou rces part lr l in" su t in n adan e innous ; :r]:":, 

f!. ':;:f 1.13 In support of this gola comprehensive: and well ck'oordinatedil>::~'O:ii!i;!i!i! 
!i national; pl ant ;germplasm system is needed in India.,B!: G i care 
i ILI I! iwith devel opi ng -and~i coordi nati ng such /a/system. {The ;system,: while 
T,:. : under l. -n'eeds : improvement.: i:Ge'rmpl" sm'i!" 'i'iiiri•maturi ng )iNBPGR's eadership, !:']; 

:,
!i:ii"i:,: .:col lecti.0ns .remain and :dispersed i various :i nsti tutions("i:'i:" iii,;:}'i;'i...
fragmented i.:.n 
:i.: ::::. i:;:th roughout the ;.country.;:T hey,: are. ofte n>mai ntai ned ;:iu nder inadequate :,;;;::l:~~~~~! 
" "': 

:" "
: ::: c ond itions.: ma:inly -due to- the:-;lack: proper storage ;ifacil itliesi. i:!~~i: ii;~r': of; The( ii' 


-
i> .!NBPG rapidly :gai ni ng. in experti'se' stature, }has'ion .:,:>i;:!~: ri tsel f,iwhile and ' l":<i 
:: -.recei: make: significant.: strde in impro.ving its owni !ntly begun" to 


o e ations!an ha... t r c o d n t d a i n l e .. };:::i::ii;i~
m l s system .:.i 


:;ii :: ii: ngthened tem ::for: collecti ng, eval uati ng, i;preservin n d us ng i;.::!! 'iiiistre sy 

g ri
st a a
imreetrsearh Grpa miteky'esource o uidn 



2. Proec Pups 

fully devenlp th phyica, adintatofpive an echica l eorcso 
prones 6Rnous naioa syte 1~) asecsna 	 i sN 1,2.l Poject Prsea o and et 

1.16 While the GOI -has increased its. financial and, administrative 
support 	for a coordinated germplasm system, an the NBPGR is a well
 

th~positiveBPR.soorganization fte a growing it.scientific:sports: cadrecan manae.
managed tatitan with ensittins 	 and a
 
mission, Much remains to be done. Today germuplasm that enters India 'fromiona..l.. edich..
proessionallyaa a syst 	 etins..alo,ndI laspect'>.

tne International Agricultural Research Centers (IARCs) or otner cr61) 
evaluation development centers goes researchersi Intratoalyand pbi aiae)ooftenpatgemamto 	 without
 
adequate samples being selected ,and stored by, a formal germplasm 
system. The national plant exploration and collection program of NBPGR 
needs furtNer support to accelerate collection of native diversity
including endangered germplasm. The base collection storage capacity is 
inadequate for much . eeded future expansion. Some active field 
,collections, have to be grown each year because of inadequate storage 
facilities. Researchers often are still not. fully aware- of germuplasm
accessions available in the many scattered collections around India even 
though information on, germplasn ,and tfle access to it has improved in 
recent years. 

1.17 Still NBPGR has taken several laudatory steps. For example, it 
has initiated tne beginning, of, an infomation ecag rga hc 
links NBPGR and local institutions holding 'e xchasm rogam hNi 
building a more active nationally coordinated program that shares 
information and, accessions -and builds- field (active)' collections' around a 
solid' base collection. NBPGR is expanding its 'international, contacts as 
well. 'The 'NBPGR signed.-6 Memorandum of 'Understanding with' the' IBPGR ''''' 
which specifically provides 'for the free exchange 'of germuplasm and 
germplasm -information among .~research scientists 'and institutions 
worldwide. The expected increased GOI financing to NBPGR during the' 
eighth f'ive year plan period 'will enable these 'programs' to become more'' 
effective. The proposed USAID' assistance' will accelerate and broaden 
NBPG R capabil ities even more and is designed' 'to forge "strong 

institutional linkages between US groups involved ingermuplasm and NBPGR. 

-1.18 
 USAID recognizes -that the project's 'primary purpose is very 
ambitious.' Unanticipated institutional, political "and practical issues'"" 
will 'probably~ be uncovered as this activity moves ahead. Despite these 

' 

obstacles the meeting of the project purpose should be -well :under, way 
within' the life of this project. The, project inputs will lead to 
measurable outputs pointing to a greatly strengthe'ned Indian -plant 
ge'rrriplasrn system, By the PACD , the NBPGR 'should reach~ 'institutional 
maturity and have adequate staffing and institutional capabilities in-.the 

SIndian context,' WMIlE tne designers bel ieve it_ is, inappropriate and 
overambitious .to expect this' project to achieve the 'ultimate~ project ' 

::
 

-
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purpos wihn te PC hACsiuion ite nud hv'te fl 
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thereafter...,.~C 
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3. Accmplshmnt
 

1.19CCC By the ends of this project:,, C' .j~C 

(a A.,{ coprhnsv inenor Wil hav bee *~c ope d the~,CC 

one tha hunre worin3or gem s colectonsloate thougou 

Inia Tni nc lue CBG' Cs okn colc in Ch an colle.ctionsC, 

dipre thoghu Ini at vaiu agiulua is tu on. B cs 

purhpstinpthen 'andS te ifstieeds.tel hudhvthC ~l~ 

capcit tB' psject pursapos oftheseC rcessonsletorattin colectoen 
'Qthefe. NBP3 t~s colcin iCe eh. n xets n 

acesosisC prmaur It noCosy oet'a hs tti pit W 

'imprtn N r ofiyasti projt: Cmlmns 

inventory binaebee 
mrean oegneratundrdwrkigglscollectionsNRaed thoughoutR 

(a4) Alncoprhnsiv will complete the 
locatbt 


TisR include okllinbe propel 

nocomprehnswivl nventorynodexits te NBPGR iascnonsrind inmpain 

aul range of ermla aev lo e to reswellacs.nw edagrds ci . 

Tnis (b osirabe progrs will haetenhe 

ndia (c xplsorktiong n collctionsnC
 

Cmotn injet'upgradiahe1 

quait of thee colleIns. collgectosrent mwly.
setpandarine Maaany

low gemnation raeusead aNPReeadqurtrsha-, vecompaatielyse seedR cotmnd
 

at snal ee edes.. twl s.bwitests,:'e pegio sePR 

7' a se b kyCI 

"'reiCcCc i) t last 100icl000a uacce si i,.P1ns haewill ben ugaed at 

http:reswellacs.nw


' '!:A 'w , A ma agn ,: 
after (three to s yers.iw tthe sC h 

(e) Th caaiyfrln er(asel coalecion)t org ofllp 

i: i sitatof the tehnlogoog andemsetepivtscilnissue clue toag 

0:: A 
(g Pa l a i -dib to all research 

::"colecio st ooae]ay coeity. roe: soennc d
 

e India's
Ininprfsioasasw lafte the PndACO. ( re tmpoveixm s ) The 
inIdia inldn managi n asocia td reearh wit ony ccsinacompt cmatiblexportrwit sytem
quAopratie systuewil inluepi s ne 

outside assistonce. atiogenra fr m orehesiefuA' ~ accessnerto daabseifre~nls Inide and 

foer (as stoag ofig 

wio 600,000 acceions ill bae I placeff*ats.PRhaqares lo


proec pupe) Thapait long term considection) e upd 

4. Coolr ProjectrPurpose) 

nav d to i , an tBG' enac i nclde asenanwill b eendate purposo ndieisgto reionalIdasoeinainteR oa,!
1.:20 ANBcorlla pr
collection strgeacil . floigacmlsmnsn tl ant resourc M se 

............ Bo 
gloalcpbt n pioeStna qe-- i a Ind'I 
12 ..... In e n -, a r o l n e ek t Resources........
 

(f) n nBP,R w i be cprae of ma coan grma s programthi 
Board ssciteinteIndatinludin in Researchs) wily ainl
 

Inia h cneton grnlseet n{ :p o wil 01s rmryoutside,aSsitane. t saad te ntrai~nlpri-iat 

1ade anfinncigirraged to ex.gprand t set e Initiann rpl banethe-i or or
sin troit n h piand ae and n and w olw i. 

gvlbaicaailt in plnt gei erconservation uratn adecnne 
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l
w l e oea
(b)____ A ln e-p-s ,qa a tie po rm 

wiihfci-ttsfe exhageo ge~plasm 

(C)~~ ilb ~ ~ ~lyngalaig NBG 	 oeintedvlpeto 

germplasmwclaciiateosand xcgeoexhanes 

regona andec 	 resource confeencesofUAnD'~rss GI'golpats gee 
finand)ptso theining an Itndia eniasasstemse,Lnaesuibentwee 

will ave bevie strengene cpailarly inme tne aaofprsherch 

lised bo6.b Pojct O utu s wil e 

1.24rce Project outputsn a te tungbea dencile s overall and a 
financed iputoved eanuiment, tranngchrttr'~tcnical assistinngancety 

landadminis rativeptco, staff salaes ,,,coqtuiodN costsR ~ 

ewt. anprvdte BRth to0,0meetcctseoaccomnpliwhmentscapabilityf 


(c) Gra sgi atly 	 national ni
strengthened 	 pla san ge 


ncludeng ugaed tkyICRisiueres(rce s Ste at facilitiesovrl and 	 atf 

gral(ipedCmanagemertcrica andscetstraini apacity; 

mangeen Antes wareully tar, ei ped to runCoperive staf 

sytm prtv wtofie geedbnR buid
tNPRheadquarters-ailtand ntioa 

(winBr3 caions-,OOacsin~ne~li 
 AA.Aa 


(f) Gorl sterthnedNPG regrontng nsm sations withthe .. 
'iAnecessary fciii, an d staff . . b s.qipment 	 .' to natiey,i~n p 


imotd) S
xotenghenedpfacsiisadstfmtky;ARisiue
 

adcoeatig u nvnersities;....................r loae at NBPG
 

headua e)s Compuer. perators tansigna5totaned interatiobae
 

ih 	 maaeet sytes co mpustero sarciess ad o-adi'ratrin lpntaacetrut 
NBP R y tPradquate and t maIecte ,n: NJBPsystem opertie ncsat ron, o an 

nmo- n ctions;o ,'u~f- ytnfunRl 	 ainlpatgnt 

ope ualantiE . 
fainl al
Mf Aou earatieploration 	 statin withcoteo
 
acilirti eqipents and, priori tot,-s~nrti ey~ai 



(J A five year plan for upgrading germplasm collections
 
revised annually according to priorities and designs provided by Crop
 
Advisory Comm~ittees (CACs).
 

(k)A well developed collaborative research program operating 
at national, regional and international levels. 

1.25 These outputs are ambitious and require timely delivery of 
inputs and the full attention of NBPGR management and staff. To help
 
reach these output levels, USAID and NBPGR have agreed to have a formal
 
annual management review of the project and if advisable, issue annual
 
PILs reflecting prospective one year workplans.
 

7. Project Inputs
 

(a) USAID Project Inputs
 

1.26 USAID will provide funds for equipment, training, construction, 
short-term technical assistance, collaborative research, joint explora­
tions, project monitoring and evaluation and project implementation ar, 
management support. The successful deployment and use of these inrn:, 
will require an integrated and well managed activity encourapinc t:' 
t nsfer of technical, administrative and management expertise. ir,all 
:spects of a germplasm systems including gene bank corstrdclior, art- . 

and maintenance, quarantin:. orocecur.'management, equipment operation 

and enforcement, data base management and germplas, exploraticr,
 
preservation and exchange. One of the principal inputs to be provided to
 
the project will be the knowledge of leading experts from the U.S. and
 
elsewhere. The projected AID inputs are discussed below:
 

M(i Equipment:
 

portion of USAID financing is for equiprer,: Tr1.27" A substantial 

NBPGR, as pointed out by the two expert teams, is 'osionifica'-i
 

o,,Erb*C.:
constrained by lack of field and laboratory equipment needed to 

financing maintenance eo,-r"effectively. Provision is also made for 


and tools for keeping the research equipment and storage fa .ii;ti ''
 
working order. Equipment purchases will be made by the Maain-r
 
Services Contractor upon request by GOI.
 

1.28 The equipment needed was identified by the design t;u,-:
 

and the NBPGR's estimates of requirements to strengthen na.- rn, phr,..
 
. 


genetic resources system program. The list includes suffic •en- srir : 

parts for five years beyond the expected equipment life. US ' ' - *'5r 
" of equipment isestimated at $5,700,000 incluinng $700,000 for .....:
 

and screenhouses which includes the costs for assembly an: erectr:.
 
USAID financed equipment following general
is divided into the ta-rpcr5es: 

(a) Laboratory equipment: Essential laboratory eot; 
* as moisture analyzers, germination equipment, dryers, micro 

to expand the capacity to rec..centrifuges which are needed 

evaluate and store germplasm;
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(b) Field equipment: Essential field equipment for evaluation
 
,:
---.!,-".and.r-rejuyvena t-io ?s.-aclu.dns ,. trgje-d~macuhd-!ngnery. andsm aljL-.plhoit .L
 

* 	 . equipment - i.e., cultivators, harvesters, and small volume seed
 
threshers;
 

(c) Special cold storage and refrigeration equipment: Storage
 
* 	 units, compressors, and emergency power ,units for proper conservation of
 

plant germplasm materials for medium and long-term storage. This
 
, 	iequipment reduces the need for frequent rejuvenation and also reduces the
 

chance of damage to valuable germplasm through loss of seed viability.
 

(d) Data management equipmen: Equipment and computers will
 
be provided for organizing, recording and sorting massive amouilts of data
 
and for communications of data between stations;
 

(e) Vehicles: A limited but essential number of non-U.S.
 
rigt hand drive four wheel drive vehicles will be provided for field
 
exploration, evaluation and conservation work. Also a right hand drive
 
m-ni-bus will be provided to move scientists, staff and trainees between
 
headquarters and field activities. These vehicles can be purchased under
 
the current blanket waiver for rignt hand drive vehicles if purchased
 
prior to March 8, 1989. Tnis blanket waiver is generally extended from
 
year to year. In total, AID agrees to finance up to $125,000 of vehicles
 
fro, offsnore non-Indian sources subject to a determination that no
 
suitable Indian vehicles exist and subject our authority to so purchase
 
under our legislation. If suitable Indian vehicles exist these should be
 
purchased directly by the GOI;
 

(f) Shop maintenance equipment: A reasonable amount of shop
 
machines and tools will be provided to maintain the upgraded network of
 
germplasm storage facilities, field laboratories, quarantine stations and
 
the headquarter facilities.
 

(ii) Training:
 

1.29 USAID Will finance up to $700,000 of U.S. based training for 
selected NBPGR personnel primarily in key areas 'of plant genetic 
resources management. Many of the NBPGR personnel undergoing U.S. 
training will acquire skills in the U.S. as trainers and they will in 
turn run training programs in India financed by the NBPGR. A limited 
number of internationally recognized plant genetic resources experts will 
bE contracted for specialized in-country training. USAID will provide 
/Di0,000 for the in-country training costs. In-country training will be 
cestgned to increase the numbers of trained NBPGR and associated 
institution's staff, improving the capacity of the total system to carry 
out its work. A training plan to be prepared by NBPGR and USAID financed 
experts will be jointly reviewed and approved. This plan will: identify 
needs of the NBPGR training system; assess staff capability, and 
r-1'qources; and outline proposed course curricula. It is'expected to be 
colipleted within six montns of grant execution (see covenant para 7.04). 
U.S. training will be coordinated by NBPGR with assistance from a U.S. 
based Management Services Contrac 



1.30 The main components of a plant genetic resources system are 
expl oration, collection, evaluation, conservation, documentation, 
quarantine and exchange. Accordi ngly, in-country courses will be 
developed in these areas in order to present a comprehensive overview of 
a plant genetic resources system to all NBPGR professionals and to 
develop planning capabilities in the NBPGR. The developmentr and 
application of these courses will be addressed in the training plan. 
USAID expects overview and detailed courses to be attended by many
non-NBPGR technicians and scientists. A good training plan, subsequent 
curricula development and well run training sessions are all critical to 
ultimate project success. Tne following outlines basic course subject 
matter:
 

(a) Exploration/Collection: Courses will outline components 
cf comprehensive exploration/collection programs. 

(b) Evaluation: Courses will discuss techniques of plant

genetic resources- evaluation. 

(c) Quarantine: Courses will outline current and new
 
techniques for testing seed and vegetatively propagated materials for 
pests and patnogens.
 

(d) Conservation: Courses will discuss packaging, viability 
testing, rejuvenation, data management, new technologies, (i.e., 
cryopreservation and tissue culture) and genebank management including 
systems maintenance.
 

(e) Data Base Management: Courses will be designed to
 
familiarize scientists and officers with the newly installed data based 
ma nagement systems which document germplasm accessions. 

(f) Exchange: The courses will provide information on the 
sae and rapid procedures for tne exchange of plant germplasm. 

of the construction of the NBPGR headquarter facilities to 

general 
(g) General Management: 

management consi erations, 
Courses will be 

such as operations 
offered covering
and maintenance, 

equipment procurement, personnel etc. 

(iii) Construction: 

USAID will provide $1,950,000 or 15% of its grant to finance 
p costs new 
o located in Delhi. This is a fixed amount. The GOI will finance the 
b.lance of the construction costs, an estimated $5,400,000 (Total 
$',350,000: see Table I) including all contingency and inflation cost 
ir:.reases. USAID's total contribution will go to gene bank construction 
ccsts. The quality and utility of tne gene bank is critical to the 
effetive functioning of trw NBDG;. 

1.31 



(iv) Short-term consultancies: 

l-; 32-32 "-USAID-wil-provideU -approximatey-$750;00 on­
for specialized short-term consultancies. Many of these consultancies 
will center on first understanding NBPGR's scientists' skills and
 

. experience in technical areas such as tissue culture tecnniques and
 
cryopreservation of gerplasm and then upgrading their knowledge and
 
skills through training and demonstration. Other consultancies will
 
cover problems or issues which are bound to arise in gene bank
 
construction and operation, quarantine programs, plant collection
 
activities, general management and the like.
 

(v) Collaborative Research:
 

1.33 Some of the work related to plant gerrnplasm is best done by
 
specialized research institutions and universities. Collaborative
 
research is needed in biotechnology, cryopreservation, in vitro
 
preservation, phylogenic relations, seed health research and col-ection
 
and evaluation activities. Various institutions in India and in the U.S.
 
have active research programs in these areas. NBPSR and other
 
appropriate ICAR institutions will be linked with appropriate U.S.
 
institutions in collaborations to strengthen both parties' knowledg- and
 
skills. USAID will provide up to $450,000 for these collaborative
 
activities. The NBPGR will enter into agreement with national and
 
international institutions to establish these collaborctive research
 
programs and will carefully monitor and evaluate the results.
 

(vi) Joint Explorations:
 

1.34 Joint explorations to collect germplasm first ir,the U.S. and
 
later in India are planned under this project. India is one o4 tne
 
primary or secondary centers of origin of about twenty very imp rt~1t
 
crop species and several other economically important plant spe:ies.
 
North America is rich in wild sunflower species, and indigenous materidl
 
of tepary bean, jojoba, buffalo gourd, guyule, oilseed, haIopr,.t-es, 

pecan, pome and stone fruits. Hydrocarbon plants and non-tubE, Di,-irI;
 
Solanum species, some for possible commercial adaptation in India, Can ,1
 

* 	found wild in southern and western U.S. areas. Up to $100,00C, of ';
 
project funds from the collaborative research funding iter, (sec -,a-c
 
1.33) will be made available to finance field explorations; tei, o0' 
these will be in the U.S. Exploration will be undertaken by joint. tee ns; 
the first exploration should be launched within 15 mo rtr,s of the 
execution of the project agreement. 

(vii) Implementation and Administrative Support 

1.35 USAID will provide up to $1,300,000 to finance a port*"or- cf thE 
administrative cost of the Project Implementation Unit (P. n.),a : 

-contract or contracts to manage the flow of USAID input; nr
 
project. USAID, upon request from GOI, will enter into.a dirE r
 
following USAID procedures and charge the cost to the projec i an
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of work for this contract. TheNBPGR will develop jointly a scope 
-admi ni stra t-ive other-_ approval (s__Jirdi._ca~tThgl-__ 

the PIUp and Joint approval of 0scope ofestablishment and staffing of 
work for a direct contract are the two project's preconditions to major
 

disbursements and are to be satisfied within six months of the signing
 

- ste
grant agreement (see para 7.02).
 

1.36 The Management Services Contractor(s) will manage the flow of
 

USAID financed inputs. The Management Services Contractor(s) will coordi­

nate US based collaborative research, arrange equipment procurement,
 
coordinate training, arrange the specialized tecnnical assistance (see
 

1.28) and arrange outside monitoring/assistance. It is expected tnat
 

this contractor will have one expatriate stationed in country for
 
be further considered in
approximately four years. However, this will 


t:e 	joint process to develop the scope of work. If in final negotiations
 
resultant
the scope of the Management Services Contractor is reduced the 


be held in the contingency line item for reallocation witnin
savings will 

the project, particularly for technical assistance.
 

1.37 USAID believes that currently it has the staff resources to
 

manage this project. Thus no separate project funded line item provides
 

for PSCs to handle liaison/coordination within USAID. However, tne
 
for such a purpose was explortd
possibility of using the AID grant funds 

with ICAR and found reasonable. This additional staff will only DLe 

sought if monitoring or reviews determine it essential. 

(ix) Evaluation and Monitoring:
 

1.38 USAID will provide $250,000 for evaluation and monitoring of
 

the activity of which $150,000 'will fund Evaluation Costs. The Grant
 

will also note that USAID will directly contract with exp"tia 

(Please note that USAID will actively
contractors for this work. 


encourage participation in the evaluation(s) by ICAR and/or other Indiar
 

scientists and administrators). The $100,000 of the evaluation and
 
annua'
monitoring budget will fund expertise primarily to help conduct 


reviews (see para 8.03).
 

(x) Inflation and Contingencies
 

An estimated $1,800,000 of the proposed $13,000,000 grant will1.39 

be held in reserve to cover inflation and contingencies. (See Table; I
 

and III for further explanation).
 

(b) Government of India Project Inputs
 

India will contribute an incremental amout
1.40 The Government of 

of $8.66 million to fund project inputs listed in Table I. Tnc;,
 

incremental inputs will include:
 

, 4,, f:P
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ci) The major part Of the. construction costs including 

c n t i n ge nc yn and Inflation for the NBPGR headquarters facilities (gene 
bank and office building) inNew Delhi; $5,400,000;___ 

(ii) Locally purchased equipment to complement the USAID 
equipment contribution; $500,000; 

(iii) In-country training courses for NBPGR and other Indian 
scientsts: $100,000; 

(iv) Support for joint exploration and collaborative
 
research programs: $200,000;
 

(v) Funds for implementation and administrative support;
 

$1,40U,000;
 

(vi) Support for evaluation: $50,000;
 

(vii) Contingencies and inflation; $1,010,000.
 

In addition to incremental costs directly attributable to this 
project, the GOI will contribute land, NBPGR salaries including
 
allow:ances for inflation and operational costs as well as provide funds 
for proposed staff housing (see Table I, notes). 

II. Cost Estimate and Financial Plan
 

A. Costs and Plans
 

2.01 The project cost estimates and financial plans are summarized 
in Tables I, II and III below. The total project costs are noted in 
Table 1, AID project costs by FY are noted in Table II and GOI 
incremental project costs by US FY are shown in Table III, Equipment 
lists and costs were carefully determined from a requirements analysis 
done by the design team members who had considerable experience in plant 
genetic resources programs. As a check, certain of these equipment costs 
have since been Verified, Estimates of other USAID financed costs were 
arrived at after determinino NBPGR needs and then using estimates based 
on roughly comparable program costs. 

2.02 Table IV provides a visual view of how project inputs will be 
spent to achieve project outputs. Note that since contingency and 
inflation allowances other than for the Headquarters/Gene bank construc­
t'on are unassigned, the total row at the bottom does not add up to 
$21 663, 000.
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TABLE I
 
ESTIMATE OF PROJECT COSTS (IN $US '000) 

COMPONENT S 	 USAID GOI Total 
$ LC sub incremental I/ 

costs costs total contributions 
...................----------------------------------------------------­

1. 	CONST RUCT ION
 
A. Headquarters/Gene Bank 0 1,950 1,950 2,610 4,560
 
B. Greenhouse/Sc reennouse 600 100 700 0 700
 

procurz-in nt."ereJ tion 
C. Staff rous-it 	 0 0 0 0 2/ 0 
D. Construztion contingency
 

an. infldtior allowances:
 
i. conti ng..ny 	 0 0 0 68, 685
 
ii. irfl itiun 	 0 0 0 2,105 2,105 

2. 	 EQUIP1; la,.mratory, field, 4,500 500 5,000 500 5,500 
off icC d;. vI-, ; l!s) 

3. 	TRAIN f,­
a) Indij 0 100 100 100 200 
D) Oversco. 700 0 700 0 700 

4. 	 TECHtI8CAL ASSISTANCE, 1,200 0 1,200 200 1,400
 
COLLABORATIVE RESEARCH
 
AN: JOIN EXPLORTION
 

5. 	 PRCL'[7 CT[ ;-:lIC , 1,200 100 1,300 1,400 2,700
 
IM 'EME, U1.AN
 
ADM:K:iS>RATIE SUPPORT OSTS
 

6. 	 EVA,.AL I-),NMON! TORT W3 250 0 250 50 300 

7. 	 LAND 0 0 0 0 3/ 0
 

8. 	 SUBTOTA, 8,450 2,750 11,200 7,650 18,850
 

9. 	 CONTINSENWY (not including 
component 1 and 7) (5T) 423 137 560 110 670 

10. 	 ALLOW'r ILS FOR INFLATION 930 310 1,240 900 2,140 

(not 	including Item 1 and 7)
 

11, 	 TOTA' 9,803 3,197 13,000 8,660 21,560
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NOTES ON GOI FUNDJW3: 

1. 	Aside from "incremental" costs directly attributable to this project 
to be borne by the GOI, the GOI will be paying for the salaries and
 

operations of NBPGR,much of whose staff will be contributing to this
 

project. These costs are estimated at $7.5 million over LOP
 
including allowance for inflation not Including senior staff housing
 
costs.
 

2. 	 The NBPGR is proposing to provide staff housing on a nearby area 
after approval from the local authorities. The GOI contribution for 

this is estimated at $2.25 million including contingency and 

inflation. fOternatively, the GOI will supplement housing by way of
 

house rent allowance to tne staff throughout the project at an
 

estimated cost of $750,000. Neither of these items are included as
 
costs incremental to this project as housing construction has been
 
planned in'any case. 

3. 	 Tne GOI contribution of land for the he:%.quarters/gene bank facility 
is a non-cash contribution with a conservative value of $42 million. 

Tne GOI may make a furtner land available for the staff housing area. 

Total GOI financial and other resources, incremental and
4. 
this project isnon- incremental, housing to be provided for 

estimated to be $21 million to $24 million.
 

GENERAL NOTES: 

1. 	Generally inflation rates are projected at 6% per annum in dollar
 

terms except for headquarters construction which is projected at 10%. .
 

per annum in dollar terms. USAID expects that inflation in rupee
 
terms will be lOr per annum for all categories except that building
 
construction inflation, including materials in local prices are
 

estimated to increase at 14% compounded over the next several years.
 

2. 	 The costs of the project component "equipment" were determined by
 

plant genetic experts and reviewed by NBPGR scientists. During
 

these reviews certain allowances for inflation and contingencies
 
were built into the costs. Because of this the inflation line item
 

of Table I and II includes only a 3% compounded allowance for price
 

increases for the equipment component.
 

- > 
. ' i i . , ! :.- ; ' '. . =- - I -	 4 - ­. .. . . 4 , 

4,41,LF4=!i;1. >/ . 1 -
4 	 ' 
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.........................
A ..
D.Project...TABLE II
 

e uSc rje s t By Input And Fiscal Year 

AID FYRFYNINGFY (U.S. $000)
 

AI YFY F Y FY FY FY FY.
 
INPUT 	 89 90 91 92 93 94 95 Total 

:..veh cles) 	 (Estimates.... .
1. 	 CONSTRUCTION 
- Headquarters/Gene bank 0 0 850 1,100 0 0 0 1,950 
- Greenhouse/Screenhouse 0 350 300 50 0 0 0 700 

procuremient/erec ti on 

2. EQUIPMENT (laboratory, 100 450 1,600 1,700 850 300 0 5,000
 
field, offices and
 
vehicles) 

3. 	 A INI A . ... 
- us 100 180 220 120 60 20 0 700 
- In-country 0 25 25 15 15 10 10 100 

4. 	 TECHNICAL ASSISTANCE, 50 150 300 350 230 100 20 1,200 
COLLABORATIVE RESEARCH
 
AND JOINT EXPLORATION
 

5. PROJECT OPERATIONS, 50 280 380 340 170 80 0 1,300
 
IMPLEMENTATION AND
 
ADMINISTRATIVE SUPPORT
 

6. 	EVALUATION &MONITORIN^ 20 20 20 120 20 20 30 250
 

7. 	 :C1tTIrjNry 15 140 330 430 210 105 10 1,240 

S. 	INF-ATION 10 50 155 215 85 35 10 560.
 

GRAN", TOTAL 	 345 1,645 4,180 4,440 1,640 670 80 13,000 

ACCRUEI XEDTRSB 2.7% 12.710 32.1% 34.1% 12.6% 5.2% 0.6% 100% 

FISCA.. YEAR 

CUPIJL A-;51 PERCENTAGE 2.7% 15.4% 47.5% 81 .6% 94.2% 99.4% 100% 100% 

1/ 	 Sec lable I for note section. 
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- -----... 	 .. ---- ------

FY~~ FY FY F FY Y F
 

3 

1. 	CONSTRUC TION 
bank . 0 0 900 1,710 0 0 0 2,610 

-Conti noency 0 0 255 430 0 0......685 
- nflatior, 0 0 575 1,530 U 0 .0 2,105 

-Headquarters/Gene 


2. EQUIPMENT 	 0 150 180 100 70 0 0 500 

25 15 15 10 10 100
3. 	INCOUNTRY TRAIKING 0 25 


4. 	 TECHNICAL ASSISTANCrE, 20 30 45 50 35 15 5 200 
COLLABORATIVE RESEARCH 

.AND 	 JOINT .EXPLORA.TIOI 

25. PP~fL1ECT OPEPRAT ION, 20 150 250 320 .280 200 180 1,400 

6. 	EVALUATiON/MONIT1OR ING 5 5 5 20 5 5 5 50 

7. 	 LAND 0 0 0 0 0 0 0 0 

2,235 4,175 405 230 200 7,65.0
.8. 	 S'JPTOTAL 45 360 

9. 	 C0?T1f E 2 13 2b 25 25 10 10 110 

10. 	 1NFLAT ID1.. 3 42 150 200 220 125 160 900 

11. 	 GRAND TOT/1. 50 415 2,410 4,400, 650 365 370 8,660 

I'/Not irncludir, Zcrnmponent 1I-

Inition ..&!lowances inTable #I are quite high Anf out years....... 
duh todaedifficulties~ in estimating GOI incremental contribution and 

vartbility of Indian domestic inflation. See notesto TableatIand . 

Als not triat this table inldsonly GOI expenditures. Airectly F.JF 

i nc~i~r to this pro~ect, It also doEs rio.t include th~e value' of land 
n., 	 thI GO] for the hea.1q uarters facilities which has: a 

Fdone 

~, IF . . .con( r, t!. r-iirei value of an estirr teri$4 Milion.; 	 F.F9 FF>i.LF 
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A-Early Implementation Phiase
 

3~~~~i02y ~ect proj~$O700
actions prior totemaiimlnaon phases. Thsacinwih 
started in March 1988, will take, approximately' 12-14 months to complete 
except for item 5 the completion which could 'extend beyond mid 1989 
(paragraph 3.09 and 3.10). After all but the latter of these activities
 
are' compl eted the re will bj e SI-BG conulttio fude thefrh~~tom 


expected ini June 1989 will adjust the project's detailed implementation
plan in part based on findings of this early implementation effort (see 
pa ras 3.27- 3.31) Further major adjustments in implementation are likely 
to correspond to the final construction schedule. 

* 

1. NBPGR Management Team Trip to the U.S. 

3.03 A team of up to' three of ICAR/NBPGR's senior management staff 
will tour U.S. plant genetic resources system sites and facilities to 
study the, operation of the system and to. identify 'opportunities for 
further scientific collaboration. This trip is crucial developing.in 

NBPGR 'understanding of the" US program' and in 'GOI' planning of a morE 
modern system inIndia. This trip isplanned for summer/fall 1988.
 

2. Data and Information Management Consul -ancy/i1ra ni16 .:: 4; 

5 ; :; !;ii; :!ii !; : :! i+/ :.' i~ !:'i!i~i : '2,.>.; : 4
2' !i ; :',;, ; : "i! 
!: !2' -- >2'2 V>V">:!! ii 

4' i 4i i i i ; ' .2 'i~!i4" ! i:i ii,, , . . 
I ! 4 !important 2 output'will' i national' !iil !! 3.0444 One 2, i ,project ;, >'-V4, i!!,!i!i!be a computerized ) ! i ,: 

ii 22iV '. 2 'i"- ' ': :: i ' : ' ' ' "' ' 4' 4,.4, , !~% ! ;~ 4 iiiii~ ! ! !% ! !i~ ~plant genetic resources data base which will store and, make available~ :''[, V! 44..; ,! !! i! ! :. ,4 "'',V. ~i',' . 
i i ,4'i ,,' 4 ijj .. 

2'
plant ge rmpl. asm''2442' 
2 p44' from working collectionsi and 

! ii 
the
J O~~i iii4i ! 

' data' the 2i! ;i!i~~ ii base 

!!;Iil;."<]7:1i
'.2' 44 : I<LL 1 4:4collection. A'well run and accessible data base iscritical; i =f'': i ;i;i
 for efficient
 

use of NBPGR's germplasm resources. The first ste'p'has been, a rEview of 
NBPGR's current capabilities in data base management. data basE ex:pert
from USDA nas'surveyed ,NBPGR's resources and needs .and 

'A 

has malec~~fe 
recormendations on the beginning steps. Tne consultant also determined 
the costs of 1achiieving a mature' data base program for NBPGR (0,i', no?, 'for 
all potential users). The costs, including training and personn 1, for' 

' 

the data base program nave been included in the' project, (Se renocrt ~ ' 
referred to under item 11, Annex J). 

3.05 Because of the long lead time expected in achieving, a fun--tioral 
Data Base' Management (DBM) system two NBPGR 'information m %na'E~it 
personnel will be trained at the Germplasm Resources Infonreion Ncwork 
this ARP funding. This training will take place inthe fall l~u''1 

, 3. Plant Genatic Resources. Scientific Visit:;/Study ours 
3.06> Successful implementation of, the' PGRP depends ;in p~rt Ui:c'ri >tro 
capa biIi'ty o'f 2division rheads- ard sectional leaders wi l1 b~ 

for. handling the: expanded work Iload -,resulIti i ~ 2n

project's 2activities. >Their-skills wvill~ eipoe&ho~"" dy 
SLudy' 4 tours. 1 This, wil 1. consist, of short -termn.- th- jc , ri~ 
US~. gerplasm i lte and/or attendance at workshops, ,and#. larsif 

I4ndia and/or Selec'ted 'scietists rotate nr'lbugr a,the''U.S then ating/~~.A; 



admnistrative ;divisions of U.S. facilities to assess techniques needed
to run their divisions efcet ~' ' 

~. .,. 41Updated and Prioritized Equipment Lists .I 

3.07 U.S. and~Indian scientists will, prepare updated equipment lists 
with more complete specifications, revised cost estimates,,t agre~ed on 
ordering priorities and timhinigs, 1and with suggested'dates need on.of,


major items. There is currently a fairly comprehensive list of 'equipment 
now expected to be financed under ,this project. This list' was developed 

:''.by gemplasm professionals in close'association with USAID and NBPGR' and 
has provided enough information so USAID. and NBPGR are satisfied the 
overall equipment cost estimatesi are reasonable. Nevertheless a refined 
list isrequired for actual procurement to commence.
 

3.08 Final approval of they list must be given by NBPGR management and 
USAID must agree to the items it is being asked to finance. The.NBPGR',
working through ICAR will,' then proceed immuediately to process tne
 
required VMIC custom duty~exemption forms. Given these and other
 

agreement on a final list is imperative to move forward on procureme-nt as 
coonseatosbepr rmn rcs ilb egh. Peaainn 

5. Consultants inGene Bank Construction and Operation~l
 

3.09 Two important components of the PGRP are the construction of the r 
NBPG R New Delhi headquarters and bank facilities and tne.gene 


construc tion/e rec tion of greenhouses and screenhouses at quarantine
stations~and at research/mid- termn storage sites. The .base collIec tion 
gene bank is being' designed for a capacity of 600,000 accessions.~ All of 
this space will not.De needed for storage of accessions immediately, but 
within 15 'years the number of accessions in the base' collection should 
approach two-thirds~of the capacity as active collections throughou:
India are duplicated and sent to New Delhi for long-term storage, Tn 
fclety ion uiltworoingacolleos, latbin or ffice 

' 

can clsro and 

fclietyill ba bui ulsrs fnoffthebs,
he olhatiares, notben 

It'will also be designed toallow for expansion beyond '600,000 accessions 
if the number of' accessions becomes significantly greater than 'predicted, 
,This situation occurred at 'the U.S. central gene bank in Fort Collins,
Colorado when actual accessions far outrarl projections,'costing the u, S, 

" 

taxpayer much more in the end than if an expandable building had 'bl'er 
built in'the first place. 

3.10 NBPGR has recently completed preliminary plans for the gene n~~W 
,and headquarter acilities. These. were, prepared by GOI Is Central PubJli 
Works Dpartment (CPWD). The ,design team and USAID have. reviewed th( s 
pln n hv on them adequate 4or, project paper, purposes. Howev4k,. I. 

these 'plans Ineed 1to .be :further.ref ined, and, reviewed~ in: more deta' 
keeping' the full 'requirements of, the system in mind in order that-'4t~ 
most- apprpriate facli'ties' are built. Accordjngly some of the ea ,.'' 

implementation funds 01. bused to- support visits by UJS scetit 
angemer,(s/arhitet, familiar with gene banks construiction a~*%CK 

manageme'nt.
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3.11 They will visit India and assist CPWD and NBPGR scientists in 
reviewing the preliminary designs and plans. They will also assist in 
developing the basic design cri teria and the building plans and! i sheci f cat Onsfor --the -s pec ial-i Zed/scientiffi c -el emen ts--of ---the -buil ding s-
The CPWD will use these documents and plans in working out the detailed 
designs and drawings, specifications and IFB documents.
 

6. Consultants on Cryopreservation/Tissue Culture 

3.12 The early implementation funds will be used for cryopreserva­
tion/tissue culture experts from the U.S. to assess the capabilities of 
tne NBPGR and provide plans for future needs. Tne cryopreservation 
expert has already been provided and his report is on file at USAID. The 
assessment covers laboratory staffing and equipment needs as well as 
recommendations about future cryopreservation research programs for 
India. The visit of the tissue culture expert is planned during the fall 
of 1988.
 

7. Initial Implementation Review and Detailed Project Planning 

3.13 In order to ascertain more comprehensively the project 
implementation, this review is planned for the late spring in 1989. (See 
para 3.02). 

B. Main Project Implementation Plan
 

3.14 The PGRP is divided into three inter-related main implementation 
phases. The Initiation Phase, the first and second years of the project, 
will have a focus on taking inventory and centralizing the working 
collections now located at NBPGR field stations and cooperating 
institutions. During the Construction Phase (third and fourth project 
years) the NBPGR will concentrate on building the headquarter/gene bank 
facilities. The inventory work started in the first phase will 
continue. Finally, during the Maturity Phase (last three years) of the 
project, NBPGR will qoncentrate on consolidating and making operational a 
fully functional national germplasm system. During all tnese phases 
USAID and GOI inputs of training, exploration support, technical 
assistance, collaborative research and general implementation support
will be occurring. 

3.15 The Project Initiation phase; Phase I, sets the stage for the 
accomplishment of project objectives. Plans for training, procurement,
project implementation management, construction, technical assistance and 
lesser elements of the project some of which will have been started by 
pre- implementation actions will be totally worked out and approved by the 
end of this Phase. Concurrently NBPGR will be initiating and continuing 
actions to streingthen the germplasm system. 

1. Phase I: Initiation Phase (Years 1-2) 

3.16 The NBPGR will consolidate 'and upgrade working collections at 
itsi field stations and cooperating, institutions. There are thirteen 
NBGR field stations located at widely dispersed locations throughout 

7 
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India; Akola, Amaravati, Cuttack, Delni (Issapur), Hyderabad, Jodhpur, 
Ranchi, Shillong, Shimla, Srinagar, Bhowali, Trichur, and the Andaman 
Islands. Many of the germplasm collections at these stations have not 

seten nder-,Idea. ffapdoss_tored-_ -condtjns,_,thus__cauing 
germinability. In order to re-establish viable collections, careful 

* procedures must be followed. 

3.17 Collections that have low germination rates will be regenerated 
or recollected. Accessions with low germination will be grown out in 
fields to obtain new seeds with high germination and the resultant seeds 
will be carefully preserved. Hopefully, recollection efforts will be 
kept to a minimum. Once collections are upgraded each field station will 
maintain its working collection and will prepare duplicates to be sent to 
the NBPR base collection for long-term storage. Tlis process should be 
well underway at all thirteen field stations by the end of this 
initiation phase and will continue for at least two more years. 

3.18 Over the course of the project, regional NBPGR centers will be 
provided with properly sized medium-term cold storage facilities. These 
will be constructed by NBPGR or under contract using local materials and 
equipment. Tne organization has considerable experience with such 
construction, which requires less executing specifications than the 
central gene bank. Approximately 2-3 such facilities will b2 completed 
each year. This will come from NBPGR's regular budget has been planned 
and is not considered by NBPGR as costs incremental to this project even 
though upgrading of these facilities will be important to the project. 
Accordingly although these costs are not noted in the tables, 
implementors must take into account progress on these facilities. 

3.19 NBPGR field station scientists will, over time, work with the 
more than 100 non-NBPGR working collections to evaluate them and then 
regenerate systematically identified germplasm. This work, wnich will 
start as soon as possible, will continue through this project and beyond.
 

3.20 NBPGR will continue its plant exploration work doing this in 
part according to priorities set by the National Crop Advisory Committees 
advising on germplasm needs on important food crops. Tnese are now being 
formed on the crops that have all-India research programs such as rice 
and wheat and others will follow. To improve exploration and collection 
efforts and to encourage wider participation, NBPGR will also host 
exploration/collection workshops that will include both private and 
public sector participants. 

3.21 Selected non-NBPGR scientists will begin receiving U.S. training 
in seed/tissue culture, preservation, evaluation (according to crop 
speciality), exchange quarantine techniques, database management and 
gene ral systems management. After this U.S. training, the NBPGR will 
orga~nize in-country training programs for both NBPGR and non-NBPGR 
sciertists in these areas. In-country training will: be reinforced by 
periodic short- term consultants from abroad. 

,3.22 NBPXR will contract for the services of a Management Servicei : i~ "- I 
Contractor. USAID will execute a direct contract for these services with 

' ), R :, 
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a Scope of Work developed jointly and agreed to by NBPGR and USAID, and 
will charge the costs to the project. This contract is expected to be 

executed approximately15 months after the grant is signed. 

3.23 By the end of this period, the NBPGR and USAID will also have
 
approved the design, specifications, and building plans for the gene bank
 
headquarters' facilities. Thereafter, during early Phase II period,
 
NBPGR and USAID will have approved IFB documents and award of the 

contracts. 

3.24 The appropriateness of local design and construction plans for 
greenhouses, screenhouses and other facilities for the four quarantine 
stations will be resolved by the end of this phase. Exacting standards 
for quarantine station facilities are required to protect against 

in vitro conservation of
pathogen spread. Tissue culture research on 

will also require precisely controlled
clonally propagated crops 


greenhouses and growth chambers. While the technical analysis to date
 
provide a reasonable basis for overall estimates of costs for both these
 

to station and
requirements, such requirements will vary from station 

will only be precisely determined through a comprehensive needs and task
 

analysis of each facility. .This work will be done during Phase I by
 

NBPIR assisted by outside expertise as required and should be completed
 
of tnis phase so the lengthy procurement,
well before the end 


placed by the end of Phase I.
 

erection/construction and shake down processes can be completed by the 

end of the fourth project year. 

3.25 In any case a considerable number of orders for equipment and 

parts financed by USAID will have been 

U.S. 	 based training will be continuing from the early implementation
 

the first six months of Phase I a training plan
pnase and by the end of 

acceptable to USAID should be in place at NBPGR.
 

3.26 A Project Implementation Unit (PIU) will be established in Phase
 

I. The PIU will nave sufficient staff and financed resources to perform
 

the myriad of tasks required to get the right quality and quantity of
 

inputs delivered on time. The project agreement will contain a condition
 
to
precedent to major disbursements calling for a. time phase plan 


establish and staff such a unit. Currently it is expected the PIU will
 

be operational approximately 10 to 12 months after the execution of the
 

grant (see para 7.02 and para 6.47).
 

2. Phase I: Construction of Headquarters (Years 3 and 4)
 

The second phase of this project will be focused on the construc­3.27 

The PIU will nave had about one year'stion of the NBPGR headquarters. 


of this phase and will be the
operational experience by the start 

project's focus point witnin NBPGRBy the end of the second phase, all the
 

gene bank buildigngs and headquarter facilities should be near completion.
 

-.. In addition, ttiv 	 following activities will occur during Phase 11:
 

a. Scientists w have-oreceived U training will participate in 

the program of i i countr) , in- service training of other NBPGR personnel. 
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b. Te inventorying of regionalI working collections which
 
started in Phase I will continue. The base collection will be moved into
 
the new gene bank building after the temperature and humidity controls
-"a re -teSte d-da nd nece s sa ry -back- u p sy stems a re i n pl a ce i-- TnlSis-shi f t -shOu1d 

start towards the very end of Phase I and will continue into Phase III. 

c. The bulk of th'eequipment and supplies to be purchased under
 
USAID financing for use at the headquarters facilities will have been
 
ordered, with some equipment arriving by the end of year three. USAID
 
financed equipment and supplies for the outlying stations will all have
 
been ordered. This equipment will begin arriving inyear four.
 

d. At the end of Phase II, (or year 4) USAID and tne ICAR/NBPGR 
will evaluate the project and implement any necessary adjustments in the 
lignt of experience and knowledge gained. 

3. Phase III: Early Maturity Stage: A Functional
 
National Genetic Resources System (Years 5, 6 and 7)
 

3.29 During tnis phase, the national system will begin to mature.
 
All neadquarter buildings and the gene bank will be completed and
 
o-cupied. A portion of the base collection will have been transferred to
 
tr new genc bank fa:il ity and much of the collection will already have 
been upgraded or replaced as necessary. 

3.30 Towards the end of year 5, each of the NBPGR's functional 
divisions and NPPGR's regional stations will have, received the bulk of 

USAID financed equipment and will be using the same in general 
activities. By then each will have the necessary trained staff and 
finances to deal with increased activities.
 

3 By the end of the sixth year the NBPGR's field stations will 
'av. upaated, properly stored, active or working germplasm collections 
Clhtncug, improvements to and upgrading of accessions will be by no means 
or -,leted. 

By the middle of the seventh project year, NBPGR's data base
 
r.-d'gdmient activities will be far advanced with substantial documentation
 
., , F R's own collections completed. Associated germplasm collections
 

nave been substantially inventoried and systems to record and
 

cad -lcgue on computers new accessions will be in place at all NBPGR
 
fic 'lities and a substantial number of affiliated field collection
 
p "t-s. The organization will be physically, managerially, scientifically
 
re, fnancially in the position so that it can manage its own move into 
full naturity by the 21st century. 

Moreover, the NBPGP will, by PACD, have begun to play a major 

i ,l wift nin South and Sot.east Asia and in the International plant 
*'rit'!:. resources communit). The International Training Center at NBPGR 
.aq rtie-rs is expecte, to be fully operational, busy training
 

:ien',;sts from the Asia region.
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4. Main Implementation Plan: Summary Statement
 

3.34 This project has planned ambitious accomplishments. The main 
-,,,,,-projec-t--impl ementati on- plan -andthe -following -procurement, plannand -Tabl e-V---­

provide only a basic framework for implementation. Enough planning 
analysis and discussion have taken place so that USAID is reasonably 
assured that there will be sufficient and timely flows of Indian and U.S. 
resources to the project, that the timing of resource flows is projected 

. on a reasonable basis that the estimated costs of the activities includ­
ing contingency and inflation allowances are sufficiently covered by GOI 
and USAID financing plans and that both USAID and GOI can meet the basic 
expectations of the overall implementation of the project. Additionally, 
ithere ismenougn time leeway in the project so that reasonatle slippage in 
one area can be adjusted for in others. However, this is not enough to 
make detailed decisions as to the flow of the project resources, 
including provisions of goods and services, provisions of training, 
increments to staff and the like. 

3.35 Implementation planning and monitoring reviews will be integral 
to this activity. First, during the spring of 1989 a joint comprehensive 
detailed initial implementation and planning review using appropriate 
expertise will De undertaken. This review will be used to supplement 
plans already heine devloped or in place (training plan, to adjust 
preliminary plarn.n. (Scope of Wiri for implementation contractor) and to 
either complete rpans or provide, more detailed preliminary planning on 
other p,-oject elements '(sucn as joint explorations). The expected 
outcome of this work will be much more comprehensive planning 
information, inter-alia, time interrelationships of project elements, 
implications of thE imilementation activities on management and staff 
capacities, updated estinations on resource flows and the like. 

3.36 USAID expect; tni issuancE of an Project Implementation Letter 
(PIL) based on this detaller plan which will be annually updated by joint 
US/GO] agreement. anj Y..errnarking funds for project elements to be 
used in eacn upcomi r,. . : , r fiscal year. This information will result 
from the "annual reiE s .e para 5.03). These review and planning 
exercises during ' I,: will help accomplish a more coordinated 
flow of resources .m., project reducing costs and frictions. Such 
PILs will not be a rcofi eteIot for the project to proceed and may not be 
used, but are n,, D1t. . by USAID to be a way to assure good 

. implementation marn.,rtrt c' this activity. 

3.37 As noted :-;.n, and issuance of arnual PILs (or issuance 
of certain future 1Ls wni'r, make agreed on project adjustments even if 
not done as annual :11Ls) vill follow annual review visits financed from 
USAID's and GOI's n1etor-n¢ contributions. These annual reviews, will 
enable more rf+ ation which basF onformal ni on to decisions future 
resource allocatior, 

-

E­

3.38 The resul " U aimi. reviews and tnic idi pro .tt evaluation 
(see para , i IO, important of the NBPGR's8'.O 1.; detetiriants 
expected maturatior tnc project progresses. It is irportant that
 

I , , ++ + + ' +++1++ +"1+ + 1 +++X,44, -+ ++ '++ '+ '+-4 
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these rev i ews be undertaken on a timely basis and recommendations 
therefrom be acted upon. 

~C~ProuremenPlan 

3.39 The project envisions major procurements of equipment and 
services. It is planned that a project Management Services Contractor 
will handle the major goods and services procurements. However, it is 
likely to take about 15 months to have such a contract executed and a bit 
longer to mobilize. Accordingly the project allows a tranche of up to 
$750,000, before project specific CPs are met to be used for training, 

: "TA, some equipment etc to enable in-nediate visible project progress.
 
Also up to $200,000 of ARP funds nave been used to finance pre-project
 
actions. All AID financed procurements will follow normal USAID
 
procedures and likewise GOI procurements will follow their procedures.
 
Proper attention by USAID and the G01 to their respective acquisition

rules and procedures will be essential in accomplishing all procurements
 
in a timely fashion. Accordingly, the Management Services Contractor
 
will periodically prepare and send to USAID and NBPSR a summary of
 
actions taken towards these procurements/acquisitions and will hold
 
timely project implementation review meetings with relevant USAID and GOI
 
personnel in order to help accomp'lish procurement actions within properly 
set time limits. The acqu'sitiort an- financing methods are shown in 
Table V. A preliminary implementation plan by phases is shown in Table VI. 

1. Early Project Implementation Phase
 

3.40 Winrock International, a non-profit agricultural institu­
tion, is arranging the early implemEntatior, phase services through their
 
current ARP implementation support c-rtact using $200,000 of ARP funds.
 
(see paragraphs 3.01 to 3.12), Tncst s;.rvices include refining equipment
 
lists, detailing specifications, re".rrq cost estimates, and developing
 
source lists. Winrock is also prio-ir; snort-term tecnnical assistance
 
to help strengther, NBPGR's compute?'z,. data base management system..
 
Winrock also is arranging: I1)U.S. so:.-z- term training for two Indian
 
information management specialists. ":.r the-job managerial training in
 
U.S. plant genetic resources facil itih. -. 3) a visit of top NBP,', managers
to US facilities; 4) technical servic._' t,; NBPGR to help develop detailed 
genebank building plans. 

2. 	 Main Project Ifpleiwxntato Phase
 

3.41 Once the project is c -c-,-1oi- -,ie following procurecents will 

be implemented.
 

a. Management Servicc;( C..c:ntr&ctcor
 

3.42 The Management ServicE & -6'aor (MSC) is expected to carry 
out the offshore commodity proct - t t roiure a,limited amount of local 

* 	 equipment, arrange for US tecro r- sistnce an offshore participa.t 
training. It will also pro% rv ivcieis support to the propose­
collabo ative research and- plan', )~2'ratoprgasndrag. ovf 

asitac ith otoring/evm ;~~ areas. The work scope and other 
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TABE V "77:
 22r.-ehd' 


Item : :iMethod of: i Meho of L,'Expected:, i
 

Implementation Financing AID Contri­-

bution- $ 

1. Construction H C H R 1
 
a. Facility HC Contract HC Reimbursement ,950 


b.Greenhouse HC Contract HC Reimbursement 700 2,650
 

2. Equipment
 
a. US Direct Contract Direct Payment 4,500 

(offshore) purchases* ,­-

b. Local purchases HC Contract HC Reimbursement 400
 

c. Shelf items HC Contract HC Reimpdrsement . 100 " 00 22: 

procurement purchases500
 

3. Traning
 
a. US -# AID direct contract Direct payment 700-1 

b. Local HC Contract HC reimbursement 0-0
 

4. Technical Assistance
 
# AID direct contract Direct 7750 


consultants (US) 

a.Short term , paYment 750
 

-

Project Implementation @# AID direct contract Dire~tpa-,yient or 1,300 1,300
-5. 


&Administrative Support LOCV anrd : 

6. Collaborative Research/
 
Joint Exploration 

- - - 2a# AID direct contract Direct -evrn-nt 400 .

or LNC
 

b. Local costs HC contracts Hr Refint,'t;sent 50 450 

7. Evaluation/Monitoring 
-a. Evaluation # AID direct contract irect payment 150 

...b-- 100
b.Monitoring # AID direct contract Dir,- pa .-, ,tor 
or Host Country- - H---i ,ursernent ------ 2 ­

-25Contract 

)8. Contingency/Inflation Various 192 

<3,000 ~~TOTAL 1' 

2 ,~2 - ------ e e -- -------------------------------------------------------- *2 -- - - - - - - - - - - - ­ee e 
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NOTES; 

be i ng -7pai-df rom 
Agricultural Research Project funds. The remainder of necessary 
services will be provided under the project implementation support 
contractor. 

=7-7 @~~ P eHl' mi mry Al, nd-o the'r-tec iinicat--se rv ic e s-a re-­

* 	 :A limited amount of procurement from Code 935 'sources is expected 
(not to exceed US $500,000) as Itis expected not all necessary 
equipment will be available from U.S. or India. 

USAID 	 proposes to execute a direct contract with a firm/institution 
for project management services. This has been agreed to in 
negotiations and will be reaffirmed.
 

II 
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i1 onlaIoffi 
'a nd the ABG USAI D/Iniatcn

5.0 The~ 

unerak aA''nna1 eiw fprjc rges h ps erspors 

iaieadthwil be th revewd, olwnYa''lno.wr 

the rea--h 	 rje~-iscse--n-.are 

anua revie ilb thoahe ISAID/daNBPGRon ando tecuialafnce joinlf<T 	 h 


proj~AA~jAactviwdtie fclloing yearnins planstf'wrcti, idand u etwile 


procurement actions. Appropriate high level consultation between in 
encouraged in,the event of 'unanticipatedA' NBPGR/ICAR and USAID will be 

~AI~A delays or difficulties. 

'AVI. SUMMiARIES OF ANALYSES 

6.01 Detailed analyses 	 are available in annexes of tnis Project 

-. 	 Paper. Additional supporting documents are maintained in,USAID/New Delni
 
list of the main documents consulted.
*files. See Annex J for a 


A. Technical Analysis­

' ' 	 1. Development of a National Plant Genetic Pesources'.Ak 
System 

' '~Tne NBPGR was createo~ 1.y the ICAF and charged to meet national* 
1J~A -~-:6.02 

'I;requirements for plant 	 gge ri- Iasin including collection, evaluation, 
Adocumentation, conservation 	 ar -, exchange 'of agri-norticultural crops, 

The NBPGR is also responsible for the Asafe and expedient' import' and~ 
export of seed/plant material for' research purposes. Accordingly, the' 

opnnstalepnil o ehia 	 ilb 
ABG isdrcl 

supported during tnis project. 

6.03A Thle NBPGR mad its ori..-ir, in 1946 as the Section of Plant 
Vf Bo~ciny c)th IARI. This division wasAIntroduction in the Division'' 

AhArenamed in 1976 the National Bureat. of Plant Genetic Resources (NBPGR) 

and since that time it has been develcpincg'the 'country's plant genetic'
 
resources~system. Irwia has developec: ov-r.Atne pat4rersadms
 
particularly since 1976 the -cp~'ity to put in place a:
,~basic'i 

plant gene ti c res -1urces system. 	 ".­comprehensive national 
-'6.04 	 India does not currtntl. have a totally, coordinated 

A AAlthough 

national plant gen~etic resources s stemI, trn -basic comiponents exist. The 
GOI now~hasa'n active' program that links. Ke institutions Into a national~ 

A AA'"J"wealth
network designatedU'ito~ preserv-7 Indi4-.'s ~of "plant", genetic 

resources. 'The NBPGRis the corn-'stonp cV tis program; one mighit refer' A 

toit as~ the. apex gemnplasm AacA~ fly. Itc ,analyses of' its "'"capcities ' 

' ,AAAA 	 Adesign tearn providE, USAID evidence, that'it has the,undertakenby the -two 
"project
basic-, Institutlional competency~ rPctiJred 'Afor A Asuccessful 

iImpl eme ntation. See 
'A 

reports, ref 'r(,c t'..nder, item" Nos., 7 and 14 'in' 

' 1nq.,A '> -'',A 
" Annex J for' details of"'these'teams' jr 

Components~ of a"Natit'"- r~ntiJ','netic Rr-sources Sy ste­
'"2. 

phase I~'~i i s.5project twOj team~s ofexperts6.05'~'-During the dsg 
frmth istdindia to a BFI capa'cvty toudra: n.S 


4 
'A' '4 A A<'A" ''A L 

~-" 
4 
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development of a national plant genetic resources system. Team members 
represented expertise in key components of. a-national gernplasm system
(i.e.,-collection,_evaluation, conservation, douenaioqurntn and 

~tive capabilities to, successfullyI implement the ,ran e of 1activities 
envisioned in this ,project.' The components of 'a national,. germplasm
system and NBPGR capabilities in this regard are sumnmarized, belowv..~ 

(a) Germplasm Acquisition 
Exchange 

- Exploration, Collection and 

_ 

6.06 The NBPSR, and its predecessor organizations, nave an 
impressive history in plant germnplasm exploration and, collection. 

*.Expl orations for primitive "Ilandrace " varieties of cerea IsP millets, 
legumes, vegetaoL)es, fruits, oilseeds, fibers, sugar sources , spices,condiments, and plants with medicinal properties have, Deen undertaken in 
India's eight agro-ecological zones. In addition, these same zones 
support some 320 recognized wild, or weedy relatives of important crop
plants. It is important to collect the germplasm of these landrace and 
wild varieties and species to provide the basic materials ootp for
traditional plant breeding and for state of the art genetic. work. With 
increased pressure on land and wild habitat losses germp lasn variability
will decrease fairly quickly unless preserved. , 

6.07 To continue this important but far fron comppeted work, the 
project will strengthen the NBPGR and its .collaborators' exploration
capabilities. To accomplish this tasK the NBPSR will implement a 5-year
annually updated plans for exploration and collection., 

-

C ' 

. 6.08 ., The ICAR policy,. as carried out by tne .NBPGOR, supports the safeinternational exchange of germplasm. The 1986 NBPS,7 annuel report ,(see
Annex J for reference) states that "NBPGR is an approive, o,'-ficial Agency
for the. exchange 'of germplasm material of agro-horticutural and 
silvicultural crops in,a healthy condition" betW Er 'nd-a andK otner~ 
countries. The repor~t also states that one of the prjizipal>ojectives
of the NBPGR is "to undertake introduction and; exchang.e' cif olant ene'tic 
resources through effective ,linkages "with -concern, o organizations'
abroa'd." Iln the, decade 1976-1985, ,NBPGR "developeJ ~~ links Witn 
over seventy ,coun'tries.~ Over ithat period those Ex,1nn,:c, DP'tners sent '" 
India 7~32,990 'accessions. of germplasm and 1]ri~ si out~45,3991
'accessions. Although the 'imbalance 'is substantil it at)Kneverthless
reflect 'an. active., program 'of- germ1pasm excharil,.., Trit4 project,~ will1 

improved collection, storage anld plant, quarantinE fac~liv es and should,
leadL to" India's access to a much'wider variety o,.,qermplnsm as well1'asC 
give foreign countries easier accesSr to Indian ger.-'Il T .li thre :more openp
scientific exchanges which sould result from- this~ -*-~~'~-->~ 

' 

-Z1J. .. 

(b) Germplasm Eval uation 
~ 6.09--- An organized 'plant~genetic resources ordat 

on' 4crop- specific-characteristics rof germ lasr; tha-t., 
Yr, e e pl ant: pathol1ogist's, entomlogsts and ,otht -' 

~~ 

useful 
entists 

to' plant 
ivle 
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in crop improvement research This information assists 
selecting promising germnplasm for breeding programs. 

scientists in 

X>. '6.10 Currently, the ICAR is setting up a Crop 'Advisory Committee 
(CAC-).-fo.r-eachc rop-'or *-crop group- -fOr"-whi chi 'the re"'.a re-ac t tve b'reedi ng. 
programs. NBPGR will take the lead role in these CAC"s. It is expected 
given progress to date some CAC's' will be functional witnin the first 

4-year of this project. The CACs will assist in identifying gemplasm needs 
to be met through exploration and/or exchange. And The NBPGR has already 
started this process working through the All India Coordinated Research 
Projects on wheat, rice, sorghum and other important crops. The CAC's 
will provide further focus to this effort. The project also calls for 
the NBPR, with advi'ce from the CACs, to organize a 5-year rolling plan
for evaluation of germplasm accessions of each crop and to report 
results. Equipment and training will be provided for this stepped-up 
program of germplasm evaluation. 

(c) Germplasm Conservation and Storage Facility Construction 

i) Germplasm Conservation 

4 . 

6.11 Of all the functions that comprise a plant genetic resources 
system, conservation is perhaps the most important and the most expensive. 
Seed and clonal germplasm conservation facilities and equipment have hig. 
initial costs. Operations and maintenance costs are also high in 
comparison with those of other functions in the germplasm system. Even 
so, 'these costs are just a small fraction of the total agricultural 
research costs in crop improvement and varietal development. 

. 

6.12 Germplasm collections *and their conservation facilities are 
classified under two categories. Germplasm accessions that are readily 
available for use by plant breeders or other users are maintained in 
"actjve" or "working" collections. Under U.S. procedures active 
collections are maintained in seed storage facilities that will permit 
retention of germination viability in excess of 80% for 15-20 years. 
This preservation mode is called medium-term storage. The second category 
of collections is the base collection which contains the material used to 
replenish the active collections. Base collections 'are maintained in 
seed storage facilities that will permit seed to be stored for 50-100 
years without siginificant loss of viability. This preservation mode is 
called long-term storage. 

6.13 '~The long-term storage facility in New Delhi will have 
sufficient capacity to house 600,000 accessions. This capacity is large
but it is needed given the NBPGR's wide-'ranging mandate to collect and, 
conserve the accessions of over 150 important agrGhorticulture species 
within India as well as obtain gerTnplasm from important collections 
worldwide. Although the entire 'capacity will not be utilized during the 
life of the project, it will be needed during 10-20 years as the 
system reaches its effective size (i.e., adequate collections of the 
mandate species). There are currently some 300,000 accessions of mandate 
species in working collections in the, over 100 participatin institutions 
throughout India. These will be inventoried a'nd rejuvenated and'their 

4 
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non-repetitive samples held in the central long-term gene bank. A good 
part of this can be accomplished in the seven year project Explorations 
wil1 add a considerable number of new accessions and international 
exchange will add at least another 50,000 or more accessions of just the 
mandatespeciesto the gene on if tssesoccrae clecions 

lduring the project. 

6.14 Both long-ter and medium-term storage facilities are needed to
 
build safety into the system. Samples of all important mandate accessions 
will be maintained in the base collection facilities and also at one or
 
more of the mid-term facilities. In this manner the integrity of the 
collection can be maintained even if losses occur in a specific 
collection. 

ii)Design A Construction
 

6.15 A vitally important component of this project is tne 
construction of the NBPGR facilities housing headquarter offices and the 
gene bank for the long-term base collection. These facilities will be 
located at the campus of the principal agriculture research institute in 
India, the Indian Agriculture Research Institute, in New Delhi. 

6.16 The project envisions contracting the design and engineering of
 
the gene bank building with the CPWD. It is envisioned that the CPWD
 
architect(s), responsiDle for designing the proposed gene bank building,
 
will visit the gene bank building in U.S.;nd also meet with the gene
 
bank managers and designers in U.S. to conceptualize tne design for the
 
proposed gene bank building. Their visit will be financed from the
 
project funds. Later, they would consult closely with the NBPGR and
 
internationally known gene bank managers and designers financed by
 
project funds and brought in to India through an IQC or AID direct
 
contract with a U.S. A&E firm. After the detailed design, specifications,
 
cost estimates and plans nave been finalized by CPWD in consultation with
 
the U.S. A&E ffirm, these will be reviewed and approved by USAID.
 
Thereafter, the IFBs will be invited by the CPWD under their normal and
 
well established bidding procedures. The CPWD will also supervise the
 
construction of the project. Working closely with the CPWD, the USAID
 
engineer will periodically make site visits to ensure that the various
 
project elements are being implemented in accordance with the agreed
 
design and specifications and to ensure a good quality of work. As and 
when required, the A&E firm will also provide the services of their short 
term specialists in the areas of gene bank cryo-storage construction and 
air conditioning to assist USAID In resolving incipient problems spotted 
during USAID reviews. 

6.17 NB"GR will hire qualified and trained staff for the maintenance 
of the buildings and for the operation and maintenance of machinery and 
plant. Based on observations we do not expect any problem in this regard. 

6.18 7rt, prelirnrry plans and cost estimates for the facilities are 
technically, finan~cially and administratively sound and the USAID 
engineer certifies tnat they meet the requirements of FAA 611(a).
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(d Information Management
 

6.19 The NBPGR has, started preliminary activities leading to the 
establishment of a data base on germplasm which can be accessed easl, byprticipatinN Inhstit-utions -nd w ll provide, inefla cnevti 

evaluation data on germplasm. Under the project ant nTnmatlon management 
division (or data base management unit) will be establisned (i.e.
starting from the de-facto unit which now exists. This unit will be more 
firmly recognized and be provided tne full authority, resources and 
responsibilities to run a data base system) having primary responsibility 
for germplasm information needs of all NBPGR units and cooperating
institutions in the system. The Grantee will covenant that this division 
or unit will be strengtnened and be provided the proper staff, resources 
and financing (see para 7.03). Wnile the data base is a key element of 
an information system, for NBPGR tnere will be other user needs such as 
information on general storage techniques, on budgets and the like. The 
plan will cover these aspects as well. To facilitate implementation of 
the data base management programs some funds have been provided under the
 
Agricultural Research Project (ARP) for relevant training for NBPGR staff 
members. They will study the Germplasm Resources Information Network 
(GRIN) system at Beltsville, Maryland. These staff members will then 
train NBPG. information specialists in various techniques learned in the 
i.,, applyinS thew to the special Indian conditions. (See report
referreo to under item 11 in Annex J for a 1988 review of NBPGR's data 
bas:- managent information system). 

6.20 It is expected that either ARP funds or the first project

tranche will finance specialists in germplasm data base management systems 
who will advise NBPGR on tne details of the establishment of the data 
base management unit and help in the planning and setting up to make the 
dat3l) s-: syste fully operational at headquarters sometime after project 
year fo , Tne system will be operating at several field locations by 
PACP an, oa will be exchanged over phone lines (iffound feasible). 

,e)Training
 

6.21 Germplasm biology and management of germplasm functions are not 
surje:ts g nerally available through college/university curricula, 
altnougn somn U.S. graduate schools are beginning to include these areas 
ir rk and occasional courses are available elsewhere. Thus 
s,)to:ialize training is needed for scientists and technicians involved in 
mOdern integrated plant genetic resources systems. India, because of the 
i,puts of tnis project and because It is endowed with a rich variety of 
ph6nt gErmnplasm, will be In an excellent position to provide training In 
tnis area. 

6,. . 'ord'ngly, the project provides support for the NBPGR to 
dE- :r.1,ning courses;in plant .enetic resources systems through the 
Inw 'i i: ini r9 (ITC) established NBPGR.Trai Center being at 
he. t.r rt New Delhi, Tm training center will be largely 
s"C -,):rtir:i)through ;tuition fees, sponsorships, and grants- inaid 
pa :untries sporsoring tralcis. Training facilities will include 

~lec,~~~~~~ ~ aoaois~ ~ -2osaddiintrt 
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(f)Plant Quarantine
 

6.23 Plant germplasrn is widely exchanged among countries worldwide. 
However, germplasm exchanges increase the risk of transmitting pathogens, 
weeds and insects Thus, plant quarantine programs are instituted to 
safeguard against sending or receiving infested germplasm. 

required quantities of seeds for research through its Plant Quarantine 
Division. Headquarters and the Regional Quarantine Office at Hyderabad 
have plant quarantine programs underway, although both require additional 

* 	 equipment and staff to process effectively the current volume of 
germplasm. The project will support an expanded quarantine capability 
which will not only ensure safe movement of germplasms but reduce 
processing backlogs and thus sped exchange. 

B. 	Financial Analysis
 

1. Financing Under Seventh and Eighth Plans 

6.25 The timino of the developmc-nt of this project is fortuitous 
because it coincides wit. GO1's ri-c-ter; review of the Seventh Five Year 
Plan as well as the start of deZ i ec planning for the Eighth FivE Year 
Plan period. The finanial projecti ons of this project provide a goc,co 
basis for estimating what funds ICtR will have to provide and approxi­
mately when such funds v; ll hc nrir-.d by NPGP. ICLP proposes to suprt 
fully the r-aCr ivities trhe an inobjectives , of project is USA!D's 
estimation making adeo;at, prcvisizr to do so .both on an annual arc a 
long term basis.
 

6.26 Projected funding levels which have beer reouired and are 
estimated to be require tO cCarry ot NBPGR programs during the Seventh 
Five Year Plan period (19s5-19&.. are as follows: 

NB~GPG Sever.r, 'Iar Expenditures 
(Rupees in Lakhs) 

A. Recurring Expenditur, z: Pan I/ 	 N.on Plan 2/ 

a. Pay/Al Iowances 	 TTT88 270TD 
b. T.A. 	 5.00 5.00 
c. 	 Contingency 80.00 95,00 

TOTAL (A) T7. 98 

B. Non-Recurring

a. Equipment 	 71.94 

b. Works 	 166.00 
-c. Land 


d. Vehicles 20.50
 
e, Library Books 4.00
 
f. Livestock
 
g, 	Others 

TOTAL (B) r -

TOTAL (A&B) _,_. ...... 

NOTE: /.Plan Rs. 44,90"?, .ivalcrt, to $:s,456,307 
Non Plan Rs. 37, equivalent to $2,846,00'J 

Exchange rate .00 ;.13.00r 

.. 

-$1 
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6.27 The approved Seventh Five Year plan expenditure level for 
in-plan NBPGR expenditures was set at Rs. 394 lakhs (39,400,000) or U.S. 
$ 3,030,769 for the five year period. As shown, the current estimate for 

* 	 plan expenditures is Rs. 44,932,000 or $3,456,307. This increase has not 
cause fundin-problem-for'NBPGR.--since--ICAR .through"W-ichNBPGR 
receives its budget authorization and funding has enough flexibility in 
its overall budget and its work program to increase funding for some 
programs and decrease or defer funding for others. As the NBPGR program 
is a stated ICAR priority the increase expenditures over original 
estimates experienced in the seventh plan nave been easily absorbed by 
ICAR. 

6.28 During tne first implementation year of the PGRP, tne NBP P 
will begin drawing up a detailed budget for the Eighth Five Year Plan. 
ICAR has to plan now, for expenditures required for the 199"-94 period 
(8th Plan), essentially the remaining years of the PGRP. The
 
construction of the central gene bank and headquarters facilities and tne 
implementation of a stronger national germplasm syste7 will entail 
substantial Increases in budget appropriations. Substantial increases
 
have 	 already been proposed by the ICAR and accepted in tne Eighth Plan 
document. Moreover ICAR has enough flexibility in its arinuel budget to 
cover any unexpected cost increases in any number of the sCveral score 
programs it supports including its support of NBSR programs and 
expenditures . Thus, as long as this activity ma.ri-a'ns it nign priority 
status, NBPGR and USAID anticipate no GOI budget issues or actual funding 
shortfalls. 

6.29 An important activity NBPGR will be carrying out during tne 
course of this project involves upgrading and consolidating the more than 
one hundred germplasm collections in agricultural insti.utes and 
universities throughout India. The NBPGR has been designati3 Dy ICAR as 
the agency to coordinate this program, In most cases . coe not nave 
direct responsibility over the collections and many of tr,, institutions 
involved are strained for resources, Because of this IC", wll instruct 
germplasm-nolding institutes to include requests it. *.nir annual 
budgetary submissions funds to carry out germplds .r and 
consolidation work. NBPGR will include in its annual budg ta.-,. submission 
requests for sufficient funding to allow it to prouid as.-istance to 
selected institutes which hold/collect germplasnl for r ;ch or in 
adjunct to their main purposes to help them upgride stc'c .- facilities 
and evaluate their present germplasm holdings. At tni.; stage the 
financial and other implications of this support are not fully understood. 
The NBPGR proposes to move cautiously on this and A7D fundin? can be used 
to support analyses of how to proceed. We are suggesting rank-ordering 
of these institutes by various factors, size of collctions, vulnerability 
of collection to damage, types of germplasm collect.,' et:, sc to plan a 
decision matrix on what resources to use where. 

2. Project and Financial Management 

(Pi 
responsible for financial planning, control and ,enienand for 
general project implementation ' including associate ' ,e-t processing 

6.30 The NBPGR will establish a Project Ipl, o i-. l 

ieS...m l m n at o 	 :t i:Y : ; ... ': 



-41­

work. The unit will report directly trthe NBPGR director and must nave
 
adequate staff, authorities, resources! and funding to accomplih these
 
responsibilities. (See Para 7.02)
 

6--31'--- -Ci-ItiI -to~-thiisplarnni ng-i s- -the-- ti ,,ely--submi ssion of- te ­
yearly budgets that take into account the neededinfusion of local rupees 
to be reimbursed by USAID. Other financial pl nning functions linked to
 
this project are: 1) planning and budgeting for the higher spending
 
levels that will be required in the Eighth Five Year Plan to accommodate
 
increased operating and staffing costs and 2) providing for future ICAR 
costs such as customs, duties and inland transportation for equipment of 
non-lndian origin. The PIU must be competent to take the lead in 
organizing this needed information, presenting it and making proper 
recommendations to the director, NBPGR. This unit must also be competent 
in processing USAID reimbursement vouchers and accounting documents, 
securing w.'ivers (NMIC anC1 duty-free status for scientific equipment); 
and providing operating expenditure feedback to the NBPGR director.
 

3. Recurrent Cost Analysis:
 

6.32 The costs of running the NBPGR will increase somewat on 

account of this project. NBPGR operating costs have been increasing 
annually as it has added staff and services to meet the growing duris 

of the agricultural research comunity for germplasm. These inv-eased 
costs have been met by ICAR. The expected increases are not only p"!arined 

for in the 8tn Plan but if experience is a Judge, will be met. The 
incremental operating cost increases to NBPGR are shown in Table Ill. 
The project will enable NBPGR to bring on more staff more quickly, but 

except for a very marginal potential number of new positions wnich might, 
be caused explicitly by the project, in the longer run NBPGR staff siz ­
would not be much different.
 

6.33 The costs of operating and maintaining the central gene ban.
 

facility can only be estimated but appear well within the financial 

capacity of ICAR. Moreover, having such a centralized facility w-1*1*1 
centralize costs to some extent at headquarters. Thus NBPGR fie1:,,­

facilities and affiliated institutions will not have 'to bear 

proportionately the same level of costs as the pressure for them t 

further expand their active collections and grow-out seed continuously 
will abate due to the extremely long tern and much larger stoeagL 

capacity provided by the project financed central gene bank facility. 

C. Economic Analysis
 

6.34 The does have a predictable investment-ret'rnl
project not 

.
 

cycle. Given its nature, it is not possible ex ante to quantify 

The of direcu
economic benefits. benefits gemplasm collec ion are 

manifested in varietal improvement - in the development of crop variet. 

with desirable characteristics such as high yield, resistance to moist 

stress and to pests and diseases. As these varieties are increasi. . 
used, the benefits pass on to'farmers and consumers., Broadly spEaIkir 

the larger the collection of germplasn, the greater the probability.ti 
economic gains will be substantial.
 

http:probability.ti
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6.35 Plant breeders draw upon germplasm collections on a regular 
basis, searching primarily for resistance to diseases and pests and 

A single can provide atolerance to adverse soils and climates. gene 

major contribution -- economic s-Jrthe -Gr.een.For example, ­of significant importance. vo)l u t~i on. the >__.__n,--lO =,dwa.f i ng -gene provi ded- the-- basi.% 

imparting short stature to wheat. 'This inhibits these varieties from 
lod.ing when provided with high amounts of fertilizer to increase yield. 
It has been conservatively estimated that varietal improvement through 

germplasm availability and use has accounted for increased agricultural 
over 	 annum.production in the United States totalling $1 billion per Of 

this total, a conservative estimate made of the contribution of wild or 

primitive germplasm to agricultural production is $114 million per 
annum. The returns may actually be much more substantial in India; for 

example, since the introduction of the new high yieldinc wheats, wheat 
production has increased from about 10.40 million metric tons in 1966 

(12.57 metric tons per ha.) to 46.89 million metric tons ir 1986 (23.07 
metric tons per ha.). The increase of 36.49 million metric tons 

increment represents roughly $6.7 billion annually. 

6.36 	 An additional consideration concerns risk insurafnce. As 
advanced, high yielding varieties and monoculturalfarmers adort more 

farming systems, risks are, extended in terms of crop susceptibility to 

disease and insect 	epidemics. This can occur because of the genetic
 

uniformity nece-ssary for modern varieties. The only way to keep the 
"genetic edgc" on such events is by providing breeders with an accessible 

source of new genetic material. Thus, gerrplasm collections are the 

farmer's insurance against unforeseen threats to his crop production.
 

6.37 In the agricultural science community, work is just starting in 

analyzing directly the economic value of germplasm. Seeds or tissues 
have 	 unusual properties, each carry in themselves DNA codes with unique 

into by or design. In a micro sensecharacteristics bred them chance by 

seeds with their genetic codes represent the sum of the natural selection
 

are learnina
and controlled breeding each' has undergone. Scientists 
use seeds' "codes" in ways not even imaginedquickly how to identify and 


a back, using gene manipulation, tissue culture, and otherreneration ,
 
'advances in biotechnology. Science is unlocking the code secrets and 

forcing rates of change impossible to achieve in nature. Thus the value 

of diverse oermplasmn is increasing even as plant life comes under ever 
India, formore environmental stress. The preliminary study, indicates 


one, is and will be in the forseeable future nowhere near the point where
 

the marginal value of collecting and protecting new units of germplasm is
 

at the marginal cost. India will be nowhere near the point in the 

forseeable future where the opportunity costs of rationally eXpanding and 

preserving major collections, especially in high value crops andplants 

.with known or suspected medicinal value, would support relative funding 

snilts away from germplasm activities. In fact all expert opinion points 

to iust the opposite; germplasm activities should command a small bu t 
gro- tip nercentace of India's agricultural research budget. 
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6.38 The only economic issue extant is essentially a management one,
 
cost efficiency, in the estimation of thie pre-eminent experts who
 
reviewed India's germplasm system and made the basic :recommendations
 

" 
.heeIntls p ecjirepresents:a: verycost ~efflIc l ent....approach (see Annex 
K for main references on 'Consultants' Reports) 

___ 

D. Social Soundness Analysis
 

6.39 The demands placed on the Indian agricultural sector by the
 
food requirements of an already large and rapidly growing population are
 
well known. This project, by preserving the existing diversity of
 
germplasm and facilitating new genmplasm acquisitions, will provide tne
 
basis for the development of plant varieties with nigher yields and
 
greater pest resistance. The project will contribute not only to a
 
greater quantity, quality and variety of food for India but to a reduc i
 
vulnerability of the food supply to diseases and insect pests. Thus) the
 
ultimate beneficiaries are the consumers of India who will profit from
 
larger and more stable supplies of locally produced food with improved 
nutritional value and quality.
 

6.40 To the extent that the project leads to higher yielding and
 
more disease-resistant varieties, it will improve the well-being of the
 
agricultural producers. Farmners throughout India will be able to
 
increase production in diverse agro-ecosystems. Women carry out the bulk
 
of the agricultural tasks in India. High-yielding varieties and
 
pest-resistant crops make tneir work more productive and lead to
 
increased well-being of tneir households. In addition, increasing yields
 
provide greater employment opportunities.
 

6.41 The most direct beneficiaries of this project will be the
 
agricultural scientists in India and their institutions, both public and
 
private, wro are Qualified for and interested in acquiring and using new
 
germplasm to improve plants. U.S. institutions and their researchers
 
also benefit from field exploration opportunities and germplasm
 
evaluations carried out by the NBPGR. Linkages will be established
 
between U.S. an-' Indian scientists during the course of implementation
 
and such linkages are expected to continue far beyond the project period
 
as enhanced access to a wide range of agro-horticultural germplasm is
 
obtained.
 

6.42 The ultimate goal of this project really depends upon how well
 
NBPGR does its job in preserving germplasm and in making sufficient
 
amounts of good quality germplasm available to agricultural researchers
 
and, of course, the researchers' capabilities of using the germplasm
 
efficiently and the resultant spread of good research results. Currently,
 
INBPGR's main concern is to have germplasm :available for research,
 
especially food crop[ researcn. A secondary concern rapidly becoming more
 
felt ispreservatio, of biological diversity as an end in itself, its
 
plannce..stepped-u program of exploration along with better facilities
 
wJH acdress this d-irectly. Ultimately,' all human kind will benefit from
 
tne priceless neritee preserved by NBPGR and its system participants. 
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E. Administrative Analysis
 

1. Organizational Pattern 

643 The National Bureau of Plant Genetic Resources is an
 
independent organization that operates under the Crop Sciences Division
 
of the Indian Council for Agricultural Research. The Director of the 
NBPGR is in cnarge of administration and research management of NBPGR and 
reports to the Director General of ICAR tnrough the ICAR Crop Sciences 
Deputy Director General. The NBPGR operates as a self-contained unit. 
Its headouarters is -at ICAR's Indian Agricultural Research Institute 
campus IAR.) at Pusa, *New Delhi. NBPGR has five operating divisions, 
the directors of".wch report to the NBPGR Director, The division 
directors and program staff of the BGR, except those located at the 
regi onalI stations, are all located at tne PUSA facility. The five 
divisions focus on tne following activities: 1) plant collection and 
exploration; 2) gernglasm evaluation; 3) germplasm conservation; 4) 
gernplasm exchange and 5) plant quarantine. Germplasn documentation/data 
management activities are nandled by the evaluation division. 

6.44 The NBP k, by virtue of the fact that it has been assigned 
responsibility for tne national plant genetic resource system, has the 
responsinWi-ty to courdinate germplasm programs of the more than hundred 
Indian govrnment institutions wnere germplas collections 'are'' 
maintainec, ICAr mak'es provision in te budgets of 'those institutions to 
support tne germplasm work for which these institutions nave agreed to 
assume responsibility. Tne NBPGR, using its own funds, is providing 
certain specific assistance to them (i.e. consultants, training) a~"nd 
these institutions are in turn responsible to the NBP^R for the proper 

-

care of tne gerrnplasm in their collections. 

2. Dsplcon:cor of Authority
 

6.45 Tne- 101*BP; nas been given the responsibility and authority by 
the ICAR to coor.sinbte, supervise, and implement actions regarding' all' 
aspects of plant iEir.plasm management for the GOI. This authority is 

' 

ex.rd The fiv
T e f v
 
General and the Council 

of ICAR.
 
division Dir-cto; reir.Direthector provide guidance in their respectiveNBPGR exrcsed tnrou r, t 
areas to af.iliat. institutions and oversee the work within these areas 
in the t- a relatively new organization, NBPGR has'K%. still 
earned a good repit3t*on as a progressive, accomplishment orientedentity
and,,is considered r'y germplasm experts who worked on 'the' design of this 
activity V be most capable of implementing this' project successfully 

3, Staffing
 

6.46 7, aa,jt, .- zA number of NBPGR scientific and technical staff 
positions liru' , 137. Positions whichi will be added in the Eighth 
Plan' (1990- 2''tiiql r increase autnorized scientific and techMnical 
positions r 18 all positions are with(tt- If thesc ' filled 
experienced K v t i r numner and composi tion appear 'adequate to carry 
out the NBP.. 1"or6r, activities envisionedinlnthis project. There are 



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

'N. - 'N' 

45snl 123' an, scetii tehia tffoNor.Th ietri 

curetl adding prfssoa stf wihi his authorze leel onl as 

butecnicalstaffing Theac
theexpctatio123 scintficiand board Diretr is 

'I
of the projected Eighth Plan ,authorized staffing levels within two years 
may be at close to full strength of 180 infive'years. 

6.47 However, based on the preproject preparation work, IJSAID 
believes NBPGR may need to increase' staff above authorized eighth plan 
levels in several areas, particularly general administration, finance,
data management, exploration and tissue culture 'researchl. 'NBPRGR has 

agreed to set up a Project Implementation Unit and provide it with' the4 
necessary staff and controls, to utilize effectively project funds. To 
set up this PIU, NBPGR may have to sanction new positions or move 'afew 
people Within its organization. This will De determlined and a plan 
agreed to by AID prior to~the 'release of tne majority of project funds,' 
Even so our expectations that the total additional increment in 
scientific and technical manpower levels to be of the order of'', with 

'actual administrative and data management stalf increases of perhaps half 
a dozen professionals. 

,AculStaffrinj Ju -yT987 at NBPGR 

Division M.S.' B.S. Technicians Total
' ,Ph.D. 

'1 2'
"'1 '"
Admi ni stration ­
'3
Exchange 2 '4 9 

Exploration 17 24 1
 
Evaluation 12411 52 
Quarantine ,10 7 24N.7 

8'Conservation 2 4 '2 
1 '10TiseCulture 6 2% 

1 ., ,Medicinal Plants. I ­
'1'1
Under UJti1.. Plants 1 

'Other .- I 

123N-28"Total s 44 515 

note this table does not include information about numbers or 
NPl~es 

''' 
N'N , qualifications of general admninistriiv , sfcretarjal, clerical or other 


N ~support personnel,' but 'these have b,~ Iound! to be reasonably sufficient' ''"
 
except in the case 'of the yet to sta' d!-l datc. management, 
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F. Enviromental Analysis 

6, Background andDetermination 

6.ePGR PID stated that, in USAID's pini6n, the 'p'rjet
qualified for categorical exclusion from further envirornental action in' 
accordance with USAlD's environental procedures set forth in 22 CFR 
216.?2 (c) (i)(ii) and 216.2 (c) (2) (11). In"the rationale for this" 
opinion It was pointed out that the project would help preserve India's' 
plant genetic resources and significantly~~enha nce environmental 
protection through preservation; of important 'wild and cultivated 
species. AID/W in 87 State 212053 (PID Review) informed USAID' that an' 
Initial Environmental Examination (IEE) would be 'required" to discuss the' 
possible movement of pests and pathogens which can, occur in germiplasmi 
exchanges and to address environm~ental concerns regarding the' pr~oposed 
gene bank and headquarters facility construction. A's' the result Lof our 

USAIDeEE, made that be significant
has a determination therewill no 

negative environmental problems caused by this project, to th contrary
 
much positive good to the environment is likely, as explained in the next 
paragraph.
 

2. Pest and Pathogen Movement
 

6.49 USAID requested USDA/Animal and Plant Healtr' Inspection Service 
(APHIS) to assess the environmental 'risk (i.e. move: ,en: of pests" and 
pathogens) associated with the PGRP. The resultant APHIS report' 
concluded, that the 'intended equipment purchases, short-term technical. 
assistance and consultancies, plans for construction' of greenhouse and...... 
screenhouse facilities, and plans for -training of Plant Quarantine. .. 
Divison personnel indicates the thrust of the 'program will not 'increase. 
but significantly 'reduce the risk, of pest and patflooen 'entry into India 
and thus contribute to enhanced environmental protection' arind; 'esrvation.' 
of biological diversity. These conclusions by APHIS were oased on "a 
review of the proposed activities for 'construction, equipnent'purcriases, 
staffing, research, trai ning, and short-term' techfica& "~ st;'flce; A"'''' 
caviis -was mae the proposed 'activities in Ind 'ar.- coir~";5rable 

act v personnel at the Plnt Qurninacility 
'it 

tesccnucedby,AflHJ 

7. postentry' greenhouse Quarantine) and Plant" Germplasm 'Qu5 on,.n& Center 
'' ' 

at' Beltsville,' Maryland. Relevant portions of the APHB'S r~poet are . 

included as Annex I'(Indian 'Germplasm Facility - Envir,,1inen;ta-' rc'Vsis) 
'and have been accepted by USAID as' the 'lEE elemet's'dea -4nq wi tn'pest and"'"' 
pathogen movement. USAID agree's with 'the""'PHI, 'con.-lusion's" that" the 
project, will' significantly benefit the 'environment through 'red,'ced risk 

"' 

of pest and pathogen movement. 

3. Construction of Storage Facilit'ies 

6.50 The ICAR has provided the land on :the premisef' PJt~I", for 
construction of a new NBPGR headquarters facility in, Anri.. genc. 

-j~bank. Some of. this I an,1 is currently used for . fiel,: re sro,1 
"'7Early generation and advaiceld lines of various crops a, or, trls 

4. II4, 
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~}'~""~ 

"''implementine 

(a) ~A management plan, satisfactory to~A'I. , indicating the 
Administrative Approval or such other GOI approval(s), regarding the 
establishment and staffingq of the Administrative Support office (ASO) or 
Project Implementation Unit '(PhI) , including ,the appointmpent.: of the. 
per onnel-~wh I-wi-11--7hea d7-thsO7fflce-7ha s .bee Pn-c leted---Thts-off- ce-w-j-11 -­
work under the direct supervision of the Director'. NBPGR an'd will be 
professionally 'staffed so ,as to support the Project" actiities 
adaquately. Upon receipt of th'is information, USAID will <review in 
conjunction with the ASO/PIU, the contractina, payment verification and 
audit'procedures and practices of the NBPGR to comply with its mandate- in 
this regard; and.* 

(b) A letter from the Additional RepresenrTative of' th( 

agercy' concurring, in the jointly developcc- finial Scor*.,of 
Work for Manaae:pcrt Services contract that will b. direct1.y ontract t7 
A.I.D.. under the; Project. 

B. Covenants 

7.03 Data Base Information Management Unit ... 

. 

Within 180 days from the date of sipnin: tr.-::. 
Grantee will furnish a management plan, .satisfactcr v 
upgrading of the unit within NBPGR which is 
computerized~ germplasm data base management s~ster 's(. 1:-
become fully functional by the completion of the? r- j2~ 

6re~ 
A.ID., for 

Le:z~uItEfor the 
tris unit can 

7.04 U.S. Training Plan, 

~'> ~ 
' provide Within 180 days from the date of this "Aoreemcrn, the !4BPGP will 
povthe A.I.D.' with 'acopy of their U.S.-basee Trainin,- Plan for the life 

ofteproject which covers the training requiremn-rt. ',' such areas as: 
Quarantine; Exploration; Evaluation; ExchanaE anc itir, Mana'~eniert 
and other areas related to germplasm preservation.I 

'4 

'1~Y 
.. ,' 

7.05 'Crop Advisory Committees 2;~ 

"The' NBPGR will confirm to' A.I.D. in wriir 
closely with the established Crop Advisory, Conri t 
upgrading of aermplasm collection.' 

.<ne~~n 

y,-till work; 
h 

''>' 

7.06 Gerrnplasm Collection 

'2 

The Indian Council for Agricultural Research wi') assure A.I.D. 
in writing that; they will continue' to support irnd iir~~ic the existing 
gerniplasm collection 'activities' after' the Project is ,oji ted.. 

' 

''I } M 



7 .0 Proect valutio 

Th ategretetbls n..yauto rgrma ato 

the Prjc Exep as th ate. tews ge n wiig h 

~~~~o 07e ProjectEauto J~~~ 

Thepartisaretioesabl evaluation fpogrem ars ar
 

help, 
pvrone will inclem ourcnstra~inpte;endaino-htpoac n-toe

jjjjjjjte Poc) Exepst ofthow tiscoiterwleagremye used 'wio 

(a) Evaluation, ofproge towgrds fattiment of the oetvel
 
deeom matof
the Project 

VIIIEvlaidntifcaetsad vlain fpolm eso
 

consraiTewhicmay ihbt subch ttone Iiiatmpeenaio
 

svucinndon mat
a~~c proaby rutneen of hroec bevuatdonhel 
prbes e and-constrants
oberconduche - r h AD ihmta 


ImpledmvalationPann, toete dellree peasibesolfter oallth 
Aaridevlpta impacheProject fnne tr-patvte aebe 

ThVirsIIjc rrangementsecs heprjet nEvaluation f 

8.02 Th Project .Eauto willumrooeIiilpiementton aID/sujc be 
Pllnning Revew annualio pogrtes fryes Evlato.vnaddiation,aPrormdoject 

at prbblhuie end of project wllatonc a sandimact Evaluatironect
eva 

Evalconuctd 3p5rears afot Avthe AComplwith mutual (Psn. Thr 
tralementaton toAnD/Pl g Rvie will tale coltac fory aytexpatriate 

Ea~~luans Te ecost Poj iect star-upactes halle bunend-hs ance 
complthed raproximunsal Jned 1989 thisEvli f ancd Moirin in313 

­

pa 

Tem firsthproject Evalgatio. ilcvralapcs ftepoetad­

wnoai plcenak timutllyes anrdvalueoftoect ipuot 2 months. 

itoe pectatsinfand fro Aul IRviewts and.:ed,n lateertn moth 

8.0er Aoiorn tsEauain' will o'rvd backgrovund tnormaion , 9Proje sd r 
fowingh ,M ter Evaluation tmaddioton'copIn''n ofthfi Project Ind 

technpiae assstcendrequired toe I conc rinthe t Ranageees and 

VinplmenaV 6fhtheproject. 



44 4 ~~~ - 540-4~'~ '- 4~44 >~ 4 
,"4 

4 4 4 4 

8.0(4 '4"'Su 44"44" t to 4 the* avai' il4- i4 ty o 4 . Q u ' di g fo o h r U AI 

usin

A.p Ou''u an Acieemn ofProe 


eemn o wa
efrs itr8.05~~~ Evlain ai, se o 

Subjectttonte, availaiity of fundingfomctothe sA Dinda
44lee,4t8.04 

sou0ce or s rAIDreiolte sourc pet desin tem ecmmndscal
dicfrom fh 

cotacnd
Prjcassistance cfetuipmbat Ticouldprocumnth medium 

longde ter impa c of and prvie Giac toils td equprojet, indand'"4
 

scientistswella
admnstraets anmero s to AIndin theonor comunty
 

A. Ovautp tianscivmn.fPups usin
-44444cosidre 


serteotrmine tonwhat 
'4'. evten thepsrtlyfromanita ri iervs oprojectte hato,ave feen 

Ealatwion beffortslainefro moniian44k8.05 


met.iatve an evaluatinwlasosestorshe:itpat wat ee otut havge
4~~ulttv 

lpret arstrensts eantdeffientposberlar collnctio. ytmi l
 
-

http:44lee,4t8.04


E 4UTC8 

10J( TR 50
 

11502JU
;R- 7
 

SFM SICSeIATF WASIrC-

TO AI!'.BASSY M~t~'l 9251-

BT
 

SUNCLAS STATI 212353I 

AirAC
 

t 0. 12256: N/A
 
TAGS:
 

SUBJECT: PLA NT TF PII). Pl.C-Cl!I USOCU E S 2(E6-?153~ CO7/lCG/W9F 

RIF STITF C~ ACi: 

TFI AIppAC I :E'I CIK JUNE 1, 1~p7 'G pVIE,,, Tii Sr 
P11. JCIL, COFFN, STA1 ',WAS I:, ATIT'11P.-Ci. 7i T-

FCLlOWIfhG I SSUES s%'1L; CC'C-n~NE V El1SCUSSZt:-

--


FlYE? V5 FY EE C 1 11 P, T;N'S: TFl PROJ7CT 'AS DP­
----- <--ON PACIl 3, 1IN T"'T I'- ! a9-e? ACTICN Nt~A/ 11PA PL A 5I 

PRCHFHS F &F T';. PTRCj.'i . 71Z 'IIC'v WAS 111E1, *2I -,
 

IN TE! It IA ACriJC:, CAIANE~ 7 L NC
 
YU141 PF.CFCS!X FY E: PFCJIOTS UJ;il] t :ItI Cl IS
N~s
CU B r7 7 1D PID 1.--F FOV I TEI ^.BL-E Alo.~ u. DI C I I ON 5DD/CGIfD
 
TOP AK AGE I C'UIAUFA S-1-7 A'C STRAI Z YT 7 S B' I TT.-1
 
1, r./V~ 1 T, S1P7I' 3? AE7?1? ~A2 A ISEA CF JIK

TICBNCL-CGY IFVELC"--E T7 T F. -TR .AiG Y iZEE--


t~ISSI1t IS.?SM ci IE*-!,;'Cp? T:-E-- 77 1!; YAU'~2
 

,IC]SION* 7HI t2!S CN 'CANl PCCE l v.'I TFT LV CE1: 

FTEE ?p Irlp rRI PEOJ~cT. FWV? I'??VIIO C?, --

A1 tflD, . EC I .UANI SR~AT' LIi'. P4LSS 

SIC-, CAN L~~I- S.0 ItG 7'U5"1iYCA~lvc?.yCF:, 
- 'F.r ESWMDGV ASSU NCIS TEJT iEl GO1'S
 

?PROVAL CAN T'TA1Es ii ISt5I I~
I1E 1: 7.:. I IcSNC 

-ASII ON TRE NZ- TO0rw0tM T0 AG FZ!,Z.N CN 7T11E 7 .r
 
D~u-~rN 77RICCUDS C7 1 - -,FrR01R T 11 TEF AGR IC U ITvR L 

!DUI11~~r PCNNS S *11TF RESPOCT !IO,TS 3IT 7fl,
 

~-IS CADlR S7RPA7TYG1C CQ','AXT.~ ALSO M~ MISS] r"".S~Gvrll:-

SC S , TF1c 7ACI , 7; r-cc-ITY 01 131,1A7:G. 

U--- Y AR"Ct S~AI YKOI"T rVIS'GSC YAND U 
 5 

1 ~EOFI 4c 5INI Up. S F ~ 53 TCS y GI NIG: D C 'AS,'2 
I' I IS "I a- 7, 1 I I C)'' I 

'U C L AI S Ed 14,-7 1 Z D 5 T,j2- 12 2 



y II 	 C' U~ 

C EI7, J, r IT I 

c I 1~J~A ~ 1lJ 

liP 	 J1. Pi 2 L~ CP1.' i X.~P c T --PY~u T) 

p'C CU C ' L .7 Ci N Y 1e~L I FU !, I I N . TX 

AcujA7 t5k~ rc~ rm Fit ICCUDj 1)D.1 8141F TA I
 

uT A 1A1 7VCU~1~ .,~A ~~i!VA .?!4:~ 

v cp 	 I s AJA Ifl Y1 1- 11. IA.~ 'A9 2~I ES f~
 

CiU c I INI 7C) T1?, 1
cE ': T, 1 

( s 


I. El t. -P.,
 

1rTr CC~ F T T
 

S...sZ .- C7 A 

*~ ~ 	 E4~ I Ti* V ~ . . * -. , ,.f.* f 

-~ 
3 .IU )L~~ Cr 

-U.~~~~~ I-----.--	 -- ­

-I~ -~ 	 T*- I"- - ­

7$~ 	 r7 



(12) ORIGIN Alb-3 1U1O-Af) 	 'ODO"
DCM POL ICON-2 sC! PAJ 2 


SLJ ZCNTI * 
RR RUIEC 
D1 RUYHNE 01541 127 ** 
ZNR uuuuu Zzs CLASS: UNCLASSIFIED 
R 060554Z MAY 88 CERG: AID 5/5/88 

IrM AMEMBASSY NEW DELHI APPRV: P:RNBAKLT 
TO SICSTATE WASBDC 1880 DRFTD: D:RNAILT:CK 
BT CLEAR: 1. AR:MSMITH 
UNCLAS NEW DELHI 11541 	 DISTR: AID 7 

ORGIN: OCR 
AI DAC
 

Proj. 386-0513
 
E.O. 12356: N/A
 
SUEJECT: PLANT GENETIC RESOURCES PROJECT (386-0513)
 

REY: (A) STATE 010745 (B) P7 STATE 212p53
 

1. THE MISSION IS NOW IN TEK FINAL STASES OF THY 
DESIGN OF THIS PROJECT. NEGOTIATIONS AkE ABOPT TO 
CJ'MENCE WITH THE INDIAN COUNCIL FOR AGRICULTURAL D-3 
RESEARCF. W E ASSUME THAT MISSION CAN PROCEED WITS 
PF APPROVAL AND AUTHORIZATION OF PROJECT SINCE AGRY. 
PROJECT CLEARLT FITS IN MISSION'S DEYLOPMT 
ST.RATEGy . AR 

2. DIRECTOR, ANE/TR, ANL PVFTOR, AEi,'DP, ARE PR-1 
LULLY Y AILIAR WITE TEE PIC-UT ONMET AN: IS 

RLATION TD THE STRATET. 	 CHp.. 

3. PLEASE ADVISE. STREEB
 

BT
 
#1541
 

NNN1 

UNCLASSIFIE- NEW'DELSI I1541. 

GvRN
 



I 

AID-3 INTO AMP DCM POL TCON-2 SCI TAS-2 CBRON
:12) ACTION: 


19-MAT-88 TOR: 08:07
iSC2CNE0955 
CN: 10376lp RU1UNI 

CHFG: AID
)LT. UiERC #1029 1400804 DIST: AID
iuuuuU Zi I 
ADD:
190803Z MAT 8s 

'M SECSTATF W.'-DC 
KW DLIJI 9E&7'0 AMEMBA.S 

3T
 
INCLAS STATY 161029 

\]DAC 

.0. 123-5 : N/A 

.UVEJECT PLA'T ,3-NY 1C RL0.E S F R JECT (336 - ,51 ) 

ACi .:; 
UF"' C FF. CT S VT'7 

AGKY'
 

. ARSTATE 161029• I"LA S iE 

PRJ
 



C
L

 
-C

 

2 
C

L 

m
 

-0
'a 

C
: 

: 
-- ) 

0 

V

 
0c


I 
.li 

'V
-

I 	
a 

a....C
C

O
 

4C
1 

44U
 L

It
I' 

A
 d1 

1
1.4 

vi-
' 

o
u

iir-

~L
 

C
~

0 
J=L

0.I-
II-

~~~ 	
.L

 

*4. 
1 

I 
.~ I 

4141 

I 
t 

O
L

uI 
-	

c 
C

 

! 
L

A
 

IA
 

m
J 

r 
-

U
o

I 
4 

0 

0.' 
'o 

O
, 1

U
C

c 
.JE

 

a, 	
1a 

I 
u 

t A
 

10 
-m

 	
-n

4
 

-

M
 

C
L

 
1
 

L
 	

V
 

c 
M

A
 

c 
IZ

 
ic 

I" 
Im

 
(U

 
4
-I 

0 
101 

-0 
C

u
 

-
C

 
001

0'
C

U
 

cI 
IA

 	
-2

.a
IA

 
U

 
M

 
i V

s-
­1 

I
I0

I1 
-. 

­

6n 
v 

0.1'I 
C

 
-

' 
L

C
I 

L 
~ 

0
4
1
 

' o> 
I 

a
 

0
6
c
I
 

' 
24 

0 
uC

0O
0 	

A
 

4 
1
 0 

L
 

0
 

L
-

4
-

c~ 
w

 
41 

V
C

U
I 

A
 X

*4-
I 

A
 

. A
*' 

. 
-' 	

.U
 

4
A

1
 	

.
IJ 

L
 

10L
 a

'A
 

1 

0~
IZ

I 

C
IC

L
a. 

. 
' 

. 
IA

 
3C
C

 
V

-w
 


6 
U

 
*00'L

 
ul 

4j
C

K
~ 

-
-0. 

C
C

L
-

V
I)~aI 

I.' 
v 

4 	
c. 

00 
-U

4
 

C
 

C
Q

I 
C

 
-~' 

0., IC
 

IU
U

 	
r. 

--
41 

0
a,14 

IU
 	

C
.- L

O
-

4) 
3t10 644' 

4'U
O

'2 
4U

1. 
~ 

240' 
4 

->
 

z 
-L I 

.41 
aV

 	
' 

' 
-'

4
~ ~~ 4-

~ 
068 ~a. 

.-
I41~

~
 

-40 	
O

Ii
C

G
I 

L
- C

0 4-
C

L . 
]I~ U

C
 

cU
 	

a0
I~

~
~

o 	
II4

C
 

2 
0 

'U
g'O

'
~ 

4 
-	

~ 
C

' 
LU

 
U

...4A
I 

1
4
1 ~ 

41tA
 	

'4-.~
 

~
Q

4
. 

'-IA
IA

 
I..JI~
LV

 
I U

 
C

 
O

 
U

.* 
:.~

'
.4,1C

 
I~

~
 

~~ 
1'lL

.o
 	

I 
,C

 
~ 

~ 
C

C
 

'U
I3C

 	
:tja 

~ 
*~

~
~

~
~

~
 

1 
* 

~ 
j 

)(U
V

0111 	
1
.a

­



'A
~

 
'J 

4 

0-
0. 

_
_
_
_
_
_
_
_
_
_
_
1
 

I 
i 

C
L
) 

-
4
 

I 

* 
-

c____ 
"uo.~~v 

4
-
1
 

4
 

-
' 

V
.~

 
0 

U
O
I
 o-
L
 

L
 

~ 
.

-
-
-
-
-

, 

0 
C
­

0 
-Z

 

C
' 

1. 

2
C

C
L. 

C
 

o 

m
 

L
i 

.i 

V
 

V
I0

 
%

 
t&

 
t
*
 

M
 

0. 
m

 
i
i
i
 

9L 

U
 

a. 
A

 
.c

C
 

V
o
-
c
 

0
 

-
,
) '%

 

I~
~

0 
0V

0 

aj(p 

0
A

~ V
 

0
 

0
3
 

-
A

 

* 
. 

. 
.0

 
I
M
 

< 
I 

-
1

0
 

. 

I 

O
U

 

o
A
 

-~
 

9~
~

~
~

 
-'-,j 

.
j
c
 L. 

c 0
'
m
 

L A
 

A
A

.19~ 

L
 ~ 

9
f
C
 

9
 

0 4
--

C
1 

L
M
.
 0
 

0f4. 

O
 trj. 

L
3

0-

I
*

­

=
IU 

--
a(

-g4 
-09 

L
I.-

(7
, 

g4J
IJ4-J4 

I~
~

~
~

IV
 O

-
J 

''-

C
 

'4
1
0
I 

i.-U
 

C
W

.I 

A
G

J 
0C

O
 

2 
5 

'5~
C

6.L
~

4.5-8-L 
l
i
O
 

(
0
 

r
0 

IJ9l.A
 

0 ~--

vL
 

U
= 

S
. 

006 
'71O

oL
 

C
 ~ 
U
 C

0' 

4
) *. 

A
 

C
L 

00 41U 

0
0
 w
0 

-
I 

a 

C
 

-U
a 

C
 

', 

M
5

. .5 L
A

 
C

O L
 

0. 
1 J

 
'->

~ 
* 

I IA
 I 

IC
 

I 1
 

I
-

'
U
 

0
u
 

a 

u
I
 

L
 

a
U
~
 

a
0
 

O
C
 

L
w
 

I
 

-
-

C
a
 

cc 
c 

V
 

u
 -l 

V
-

0 -

-~
 --

G
IL

 

4
-IA

U
 

P
C

 
I 

I 

c 

P
 

p
~

 

:-

--
-L

 

-
0
0
 

c 
U

r--

1
6
-

( 
.

'"
*
 

4
j 

6
J
 

r-
-)

U
 

A
 

A
 

L
 

%
9
A

~
 

> 

%
A

 
-

-­

-
-

U
 

I P
 

~05 

c 
'A

. 
~ 

cc<
 

I 

c 
(V # 



Annex C 

I ND 1 A 

PLANT GENETIC RESOURCES PROJECT 
(386-0513) 

Certification Pursuant to Section 611 (e) of 
The Foreign Assistance Act of 1961, as Amended
 

I, Robert N. Bakley, principal officer of the U.S. Agency for 

do hereby certify triat in my judaerF,entInternational Development in India 
and the humanthe Government of India has both the financial capa'it 

utilize and maintain this roject effectively.resources to carry out, 

This judoement is based upon the analysis containec r tl( -r,.ect Paner,
 
as well as the successful maintenance ann kitilizaltcrn of projects in
 

India previously financed or assisted b-e United St<.
 

Rob, r . Ba 

Missio r DirecTor, S4 ID/1 ia 

August 30, 198S
 

Date
 

\ .
 



ANNEX D
 

PROJECT ANALYSIS 

I. Technical Analysis 

A. Historical
 

The NBPGR had its origin in 1946 when a Section of Plant 
Introduction was established in the then Division of Botany of the Indian 
Agricultural Research Institute (IARI). It became a full-fledged 
Division of Plant Introduction at IARI in 1961. Tnis Division was 
administratively separated as the National Bureau of Plant Introduction 
(renamed in 1977 as the National Bureau of Plant Genetic Resources, 
under the direct control of ICAR).
 

NBPGR's mandate is to: 1) coordi-nate th& country's programs in tne 
collection, evaluation, and preservation of plant germplasm, 2) collect 
and disseminate germplasm informdtion, 3) conduct research on maintenance 
methodology, and 4) develop an effective quarantine system for plant 
germplasm entering or leaving the country. The mandate is broad; trie 
NBPGR's physical, technical and administrative resources need 
strengthening to build an institution that can effectively collect, 
evaluate, and conserve India's vast wealth in plant genetic resources. 
To be effective the institution must among other things interact with a 
number of other agencies, including those in the private sectcr tnat use 
plant germplasm. 

B. Anatomy of a Plant Genetic Resources System 

An integrated plant genetic resources system includes the following 
program functions:
 

1) Acquisition
 
a) collection
 
b) exchange
 

2) Evaluation
 
3) Conservation 
4) Information Management 
5) Enhancement
 
6) Training
 
7) Plant Quarantine 
8) Assessment of Genetic Vuinerability of Crops
 

) Acquisition 

a) Collection 
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The NBPGR, and its predecessor organizations, nave an impressive
 
history in plant germplasm exploration, collection, and exchange. Indian
 
scientists, since the last part of the 19tn century, nave recognized that
 
the country's rich diversity in agro-climatic zones and its very long
 
history of plant selection and crop improvement have endowed the country
 
with a ricn heritage of diversity in plant genetic resources.
 

The native genetic resources of Indian centers of diversity are
 
found in eignt pnytogeographical/agro-ecological provinces. Here a
 
variable array of biotypes, forms, land-races, and primitive varieties of
 
cereals, millets, legumes, vegetables, fruits, oilseeds, fibers, sugar
 
sources, spices, condiments, and many plants witn medicinal properties
 
are found. In addition ttese same zones support some 3?0 species tdt 
are tne wiid or weedy relatives of crop plants. The NBPK R publication, 
Plant Genetic Resources - An Indian Perspective, Paroda, R.S. and R.K. 
Arora, lS~-ci. onogr. No. l0, 1986, provides details on tne genera 
and species involved and also reports exploration and collection 
activities for the years 1976-1985. 

indian agriculture, and indeed the world's agriculture, stand to 
benefit from the germplasM exploration and collection efforts already 
made witnin India. To continue this importdnt but far from completed 
work, the resources of the NBPGR and its collaborators should be 
increasei tnrough tnis project so that timely rescue and conservation of 
these genetic resources can be accomplisned. Tnis activity must receive 
the NBPrGR's highest priority. 

Tne NBPGR has a 5-year rolling plan for exploration and collection.
 
The project provides vehicles, collecting equipment, and camping gear for
 
extended collecting trips in remote areas. Tnese collecting trips should
 
also be used to obtain more habitat- related data and to evaluate new
 
field collecting technology for clonal materials.
 

The In Vitro Committee of the IBP2R in publication AGPG: IBPGR/83/ 
108, June,-T-,,in the "Potential for Using In Vitro Techniques for 
Germplasm Collection," makes some very useful recommendations regarding 
use of in vitro methods for collecting and conserving recalcitrant seeded
 
plants and clonally propagated plants.
 

Tne guidelines and references provide the amounts and kinds of
 
propagules to be collected. This publication also identifies researcn­
able problem areas that need to be addressed in the collection and
 
conservation of clonal germplasm.
 

The use of in vitro techniques in field collecting significantly 
broadens the plantefxploration and collection plans for rescuing 
enddngere,, gerTnplasm. Because clonal propagules have been difficult to 
collect and preserve until given proper care in a laboratory, species 
tridt must t, clonally propagated or which have recalcitrant seed have 
lr -cly be.(en neglected in collection and conservation activities.The 
NBK P Plant Exploration and Collection Division in cooperation with the 
Na ti onal Facility for Plant Tissue Culture Repository and the 
Conervation Division will work on research and application of research 
results with these important crops.
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most breeders. This informati on Will help a breeder select ,accessions,,of
promise for his, breeding. program.' He. can .,then . ocus~on the ',in- depth,

~'----~ specific- evaluations--for-his-particular blreeding be tvles.­
''" Under; the project, the NBGR wi1llset up" a Crop Advisory Committee

(CAC) ;for <each' crop or& crop 'group for which there are, active breedingsprograms. These CACs would assist''in identifying' gerniplasm' needs' that 
could' be 'met 'through 'expl'oration and/or exchange' descriptors or
characteristics that should be evaluated, and deciding -who among thebreeders could participate inthe evaluation process and at what cost.
 

Also under the project, the NBPGR, witn advice from the CACs, wil~lorganize a S-year rolling plan for evaluation of germplasm accessions ofA
each crop and reporting of results on a timely basis. These will provide
the means for tracking progress and, identifying future needs for

staffing, equipment, and training. 

It is evident that a stepped-up program of germplasm evaluation
will require additional tillage and planting equipment, pollination

control supplies, small . plot narvesters, seed 'cleaning equipment, andadditional technicians and laborers. 

No plant _genetic resources system is apt to have a sufficient
budget' to permit evaluation of germ~plasm~ of all crops simultaneously.
Priorities Will nave 'to be~set -which will be the basis 'for' scheduling
sequential evaluation' research of a few crops. at a time. ,When evaluationhas been completed on one set of crops, the funds would be rolled-over. on-'
anothier 'set of 'crops, leaving some, funds behind for ~evaluation of new­accessions as'tney come into'tne 'working collection. '>' 

3)Gerniplasm Conservation '' 

Of all the f!unctions that comprise a~plant genetic resources-<
system conservation>is,-often 'the weakest link. This, jsituatilon As 

-- < 

usually. no~t ,.'the ' fault of'<scientists 'and" managers~ i1n germplasm
conservation '-posts *' bUt rather, 'a "matter.,6f oLudgets." Seed 'and::'clonal~
germplasm-;conservation -facilities and eulpmentr'have high initial 4co'~ts."
Operations 'andr maintenance~costs are also' high, in comparison With ths 
of~other fucin ntegermplasm system. ,-' 

A ti , oft, of these costs may~be av'oided or reduced -through prudent
manaeft w,4 anactions,: tne' not be'largei safety,psiom savings will 
of h'emI remains' the primar objectve." i-"f'~~0 s 

~4-44 ~ Consoldation of, facilities, equ'ipmnent'Aand. staff appears to offer'K
the most hjope' fr'effecting sinI cn. cs eutos There is no a 

~i~k"'-'-pri~ori reqireenI (~Vu'nless~ isc4 a'1srate. one)., ,that ~ativei't an' 
Ncoll etl6is belocated at a'taio o- jst'atons where< breeding research 
Son~ that crop sbeing done. are4~r Yery"busy theirusal with 
own~reerc n often 'are Lno Iilterested~ in~gett1inginol ved in.

"-2~gemplasm evailuation, and conserva t', ji trs even thoujgh thei~r knowledge
ofte bology of the' crop woulid' b( v~i'oaole to both Junctional areas. 

ii 
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Active collections are maintained in seed storage facilities where
 
the recommended storage environment is 50 C and 30, (or lower) relative
 
humidity. Seed to be placed in an active collection should be dried to
 
5% moisture, then hermetically sealed in vapor-proof foil bags. This
 
storage environment will permit retention of viability levels in excess
 
of 80Q, for 15-20 years for most seeds sown as field crops. This
 
preservation mode is called medium-term storage.
 

Base collections of seed consist of accessions that hav, an initial
 
germination rate of 901 or higher, seed moisture of 5-1; and 500g. or 
more of seed. The seed is stored in vapor-proo' foil bans, hermetically 
sealed and stored at -200 C. Thi s storzQe envi ronlrm nnI should permit 
most seed to b i stored for 50-100 years without 0irnficant loss of 
viability ,i,rescrvation, node is called long-term storrage. 

Res;earch an(d pilot studies are i'n progress in the United States to 
evaluate an(i test assumptions regarding life span an( ienetic integrity 
of seed of many species subjected to liquid nitrogen storage for varying 
periods of time. Researchi also is evaluating thu us( of a number of 
di fferent cryoprotectants to reduce damage to the seed during the 
iITIiersion process. Costs involved with this storaq,, mode are being 

documented, but nore experience is needed before this type of system is 
recom,endec for qeneral use. The NBPGR, under this project, will 
undertake research to evaluate seed storage in liquio nitrogen as an 
alternative for India to environmentally controlled seed storage modules 
of the conventional tyne. 

Clonal nermplasm is also maintained in active or working
 
collections. These can take the form of conal repositories (also called
 
field oene banks) where a number of individuals of each accession are
 
maintained in orchards established in aqro-ecoloaical habitats to which
 

the species are well adapted. Many germplasm biolooists consider these
 
to be active collections only and not qualified to be called base
 
collections. Or, for some crops, the maintenance node may be storape of
 
roots, rhizomes, tubers, conis or bulbs at temperatures maintained above
 

freezing (50C to lO°C) with the humidity controlled to prevent
 
dessication or rotting.
 

Recent and on-going research has demonstrated that clonal
 

gernplasm, of at least some crops, can be stored in active collections in
 
the form f leaf tissue, stem cuttings, callous tissue, pseudo embryos,
 
and meristins. Too, research now suggests that some clonal germplasm can
 

be conserved in vitro under cryopreservation. This latter preservation
 
mode may permit itsrecgnition as meeting all requirements of base
 
col 1ec ti ons.
 

Under this project NBPGR will undertake research to evaluate the
 

feasibility level and technology needed to conserve clonal germplasm in a
 
cryopreservation mode.
 

IConservation biology as it relates to seed and clonal germplasm 
still requires a great deal of research, but because conservation is 

costly, it attracts the attention of budget-conscious lawmakers and 
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into all aspects. of germplasm
administrators. However, research 

conservation is needed if costs are to be minimized while safety and 
genetic integrity of these irreplaceable resources is improved. Security
 
of the germplasm must be the first consideration. We cannot risk the 
loss of genetic diversity, especially when we know so little about 'the 
nature and extent~of that diversity. This paradox can only be miti gated 
tnroughl an efficient, integrated national plant genetic resources system 
that defines and emphasizes program priorities, protocols and practices 
that work to assure safety of genetic resources at least cost. TOis 
project on plant genetic resources 'will materially assist India in 
developing Suchi an' integrated national system. Necessary facilities and 
equipment for germplasm conservation 'and research on improved methods of 
conservation are many and'costly. Conventional seed storage modules and. 
baciK-up generators to insure their continous operation cost $60,000 to 
$100,000 per 'set, depending on size of t~.e storage module. 

In addition,' seed germination chambers, seed drying rooms, 
continuous recording ture/numi dity sersors, microscopes,.tempera 

electronic seed moisture analyzers, stainless steel cryopreservation 
tanks, etc. , are allI essential to safe, efficient operation 'of seed 
conservation facilities.
 

"
Research,, on , , , ;, ,, ,. of clonal , .. 
'germplasm, ; 

also 
, ; 

requires
< , u, ,
" conservation,. ,, , =<,:; s , ' : '': ,; 

;, ,;A ,=, ,
N' '" , , i ' i :!'V~~ # ! i : }5k .. 4 ,._,, ,,:' . ......!,; !!i; *i! !!!ii i1id! : i !? ! ! '! controlled'sophisticated facilities and equipment. Environmentally
'' 

, 
5 Vi¢yVi: ''J. , ~i!#! ":'t, i!:,! !2' !,{4!{ ~t i!iti,'V: VN !':VJ~! ;, ' ;L:N ? ! %i:!iY, " b , s 

., ~i '~ : !; . i: ii . " ;,i :!:i¢i! '!;iiiili,'# i ;iii:iii!! %igreenhouses and growth chambers, cryopreservation tanks, low temperaturei'"'.r ?I"# !i:V'"'' !i,,iiud'i4i~~'i It; i ! :': ! ! ;- Bi iii L Y fui !;i'! ; ii!i 4 iiii 4? ii~ii~i!O! ! ~ !:ii i!i:! ;" V '; i iV{ !!% i ~~ :;:! !VL f!!:!i A
iB~ !% ! !!!i! !; ;i!i! i:: ~ : f ! ~4~microtomes, microscopes, precision weighing devices', transfer chambers, 
and ultracentrifuges are all expensive and all essential. 

4) Information Management 

Informat-ion management is the "central nervous system"' of a plant, 
genetic resources system. It is the principal commnunication link among 
all ;Participants in the system. Information management must be" staffed 
witn 'information specialists who also know -thecapabilities of computer 
ha rdware ,and software and' the comnpatibilities or non-compat,-Vil{tie5. 
amning 'them. Tne objective is, 'of course, to have compatible hardware and 
software throughout the system. 

daA computerized information system must be programmned to accommnodate 
daabases li the following fields; 

-
- taiboflfy and nomenclature 
'association' of. identifier nuimbers whe re more, than one 

accessloning system nfas 
p'~assp'ort data "'" 

teen>1n use. 
sceadLii 

and 'evaluation descriptors, rating scls<characterization n 

~~iA$''r~maintenance 'data 'and.. 2due 
' 

user requests ,and,'response records "~'2:i 
Quarntity~and quality if seedin each accessionSinventory'of 
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new r egnk.~ nsheue 

Inom~o et fa~nmanagement: Wmust gbenevdesigne and conrole frm ura 
spedqures.~i t If.ouling sai n f6aeprted to desif- andNB implent 

dsirableGIdegree. shouldplanitsdtamanagementsystem 
gg lsni aiwn ts to nd thedglesi tioheaduarterps.be Anfoulinostation aeenttdsin anud imvelen 

Unfdor the pjindibl dengeent ifationmanagementmt d
were senguld pla i dantmlydata c ledg Birea

emanvgemnsem fodi 

tespor n sys thaie e introaaionelds ft N ui all 

acnetor n statusng ifudptosse w An tomptln ito gllbalaesaffrato mangemstendvso pa cinfoa tionwoul nave lnete 

BeUnere te project ofnfomaio magemnt willbe giv i prvii 
rtesponsibly fRsourcng tItthnformation needsrofINhalldqGuits a 

Beltsville, Maryland, and some time at several remote sites in the GRIN 

-
II: 

system to, gain' instruction and hands-on experience in a national 
-informnation management system witn a central data-base management group. -

-These trainees woild then be exp~ected to train information specialists in' 
the NBPGR network, C 

Several montns later a GRIN headquarters staff person will spend 
6-8 weeks in the 'NBPGR helping' to modify a 'GRNtp sy em ofi 

- Meanwhiile, USAID/India and NBPGR staff should be 
availability in India-----computer" nardware/software 
maintenance contracts. 

assessing 
packages 

the 
and 

5) Germplasm Ennancement - ---- A 

C 

'C 

Thlis function involves cytogenetic/genetic, research' on moving 
- - desirable genetic traits fromi exotic 'germplasm into improved lines having

good' agronomic' caracteristics, Some prefer to call this activity~ 
~ pre-breeding' The objectiv-,- is to provide breeders with germplasm

pools' tha~t give~ them new sources Iof genes "and "combinations of'genes that
'will per.1t",then to :acnievE, the phenotypic expressions needed to meet 

thir breediig objectives and at tne~same time~contribute to-"reduction of 
AIV~enet1ic vulnerability of the crop -to bi otic and abiotic stresses that maycharacterize, large,4 uIniforn production ara hr mnofoculture "Is-the 
rule.'' - " ' 

- C 

This 
~~of botany,
Caeul 

research, )ppc-tunf ty is uisually well received in departments
genetics. plant breedi~grrlin agrfculturalVuniversities,''
hsnp~,: ,i- geTmplasm enhancenment 'can' ::e attractive 

"" 

"' 

suj c fo M.S an- t e iIs. CC'I'~CiVC{'"'lC'-' . ~ ' ""C' 

'C "C"~'C"<C 'C A -I'"" "'' 'C ~C 4 ~ ,'A 
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While this function facilitates the use of genetic diversity in 
breeding programs and will. ultimately become more and more essential in 
plant genetic resources programs, it can *be deferred until necessary 
funding is available through trie GOI budget process. It should be given 
high priority in future budget requests of the NBPGR. 

6) Training 

Germplasm biology and management of gerTnplasm functions are not 

subjects generally available through college curricula. Specialized 

training, in addition to basic education in the biological sciences, is 
needed for most scientists and technicians seekinrj careers in a modern, 
integrated plant genetic resources system. 

Training' in bological and computer laboratories is abundantly 
available and can have direct application in genetic resources programs. 
However, training opportunities are very limited for tne field aspects of 

expl oration/collection, evaluation, and conservation. 

Countries such as India that- are-endowed with ricrM sources of plant 
genetic resources distributed over ecogeograpnically diverse areas are in 

an enviable position to provide training in those field aspects of 

germplasm biology. The fundamentals of in situ conse--rvation, evolution 
gardens, and in-depth ecogeographic studiesare yet to be articulated 
through any training courses.
 

Under tne project the NBPGR will' develop training courses 
emphasizing, but not restricted to, field oriented e,.pects of plant 
genetic resources worK and implement these plans through an international 
training center (ITC) at NBPGR headquarters in New Delhi. It is 

sucn a training center would De largely self-supportingenvisioned that 
through tuition fees, sponsorships, and grants-in-ai'i. Consideration 
should also be given to establishing graduate degree programs at IARI in 

cooperation with the NBPGR. 

Training facilties would require, a lecturE rzlo. equipped with 

audio-visual aids and one or more demonstration la[ocratories; field 
exploration and collecting would require sucr. eciipment as jeeps, 
collecting equipment and supplies, camping e pinent, cameras, 

binoculars, and plant presses. 

For students attending the~ ITC to .,'take full advantage of their 
limited time -in New Delhi, it is reconmmended 'that a smallI hostel, 
accommodating up to4 35 students, be constructed. near NBPGR headquarters. 
on the IARI campus. at Pusa. 'This would also 'reduce tnc need for high per 
diem allowances while students are in Delhi. 

Training. n field 'exploration/collection could start within 'two9 
years. Otner cours-es could be added'as planning cin..',iernnd dictate. 



7) Plant Quarantine 

Plant germplasm is widely exchanged among countries and all
 
countries benefit from such exchanges in terms of crop improvements 
leading to remarkable increases in food production. But exchanges
 
between genebanks also increase the risk of exchanging pathogens,. weeds,
 

unint ogrrupted
and insects. So that germplasm excnanges can continue 

and 'even be expanded - all donor and receiver countries mwst institute 

genplasm
safeguards against sending or receiving infected or infested 

samples. Effective, non-destructive measures are available for greatly 
reducing this risk while improving the survival rate of gernplasm in tne 
quarantine process. 

To improve quarantine services and safeguards, researcn is needed
 
on: reliable methods for detection of-infected or infested germplasn
 
accessions; safe, rapid, and effective methods of destroying patnogens 
and insects in all life-cycle stages, viruses latent and expressed, and 
plant nematodes in plant material or in accompanying soil or packaging: 
and research on improved tecnnology for rescuing the germplasm involved
 
and getting it to the requesting scientist as quickly as possible.
 

Such research requires modern, specialized equipment sucn as
 
environment-control1ed glasshouses, screenhouses and growt cnambers,
 

tanks, soft X-ray eauipment for
soil sterilizers, fumigation 

seed and other plant parts, neat therapy
non-destructive examination of 


equipment, pesticide applicators and safety equipment, and post-entry
 
quarantine greenhouses and nurseries.
 

Quarantine scientists and technicians require specialized training
 
in identification of native plant pathogens,insects, nematodes, viruses,
 
weeds and these same categories of organisms that are not known to occur
 
in their country but are known to be destructive of crop neaitr anj
 

yields elsewhere. They also have to become familiar witn knowr,
 
effective controls and eradicationmetiods for these potential invaders.
 

8) Assessment of Genetic Vulnerability of Crops
 

When more and more plant breeders use the same basic gerinpla,- it 
d l n e a t oa given crop, that crop in a given produ "or
 

area can become uniformly vulnerable to attacks by disease ;jnd irse t
 
pests. This provides a situation conducive to rapid development of sucn
 

pests to an epidemic level. The varietiesmay also berather uniforrly­
such as. drought, temperature extremes',susceptible.,to ablotic stresses 


soil pH,-and aluminum toxicity.
 

If, however, farmers in a given production area grow a number of, 
equally productive but differing varieties', rthe, varilous gene ccrtDria ti cn 

confer. resistance to the. same commnon pathogens, insects, 'otneZ'odES,will 
and. viruses. The, region as' a'' whole will~ not, then suffer &.ea-tt~rig,
 
epidemic-level lse. Teams 'of "knoWedgeable jcrop breeder . I1:roF
 



advisory comimittees Should periodically review the varietal makeup of a 
crop ina production area of a uniform crop ecology to assess the genetic 
vul nerablility of that crop to insects and diseases known to occur in the 

area and to have the potential-for epidemic-level spread.
 

The NBPGR is aware of the need for periodic assessment of genetic
 

vulnerability in at least selected major crops.
 

11. Financial ,Analysis
 

USAID funds n ,. directly the executing agency.
are er disbursed to 

The executing agency usually will set budgets, then spend rupees
 
according to tne levels establisned in the Five Year Plan. Tne executing
 
agency then subnlts reimbursement vouchers to USAID, Which in turn
 

reimburses the Department of Economic Affairs of tne Ministry of Finance.
 

The National Bureau for Plant Genetics Resources derives its
 
e n
planned budget allocations through t ICAR's plan submission to tne
 

Government of India's Planning Commission. The Government of India
 

finances all activities of ICAR tnrough I) outright grants- in-aid and 2)
 
tne
receipts of the Agricultural Products Cess Fund. In order to give 


ICAR a degree of operational flexibility and speed in project
 

implementation, aside from line item budget allotments the GOI also
 

allots a fairly substantial lump sum grant to the Council every year.
 
new or expanded programs. TneTne Council can use this "lump sum" for 

Council can also economize on certain items and reappropriate funds for 
other purposes within its charter, as long as the total outlays do not
 

exceed tne approved outlays in any Five Year Plan.
 

under india's
A. USAID/NBPGR Plant Genetics Resources Project 

Seventh Five Year Plan (19957970'
 

The timing of this project is excellent because it coincides witn
 
The filancial
tne GOI's mid-term review of the Seventh Five Year Plan. 


In this project require higner levels of rupee parti:ip-tion
projections 

by'the ICAR. Consequently, ICAR will nave the opportunity to ac:,o.;ri. f?)r
 

the higher outlays needed during this review period.
 

The Plant Genetics Resources project, wnich will be adm.nistE-cy.
 

the' NBPGR, is one of 194 scnemes funded by ICAR under t-e Sevent ;-.e
 

Year Plan. The 01 project documents call for ,the strengtnening of trie
 

activities of the National Bureau of Plant Genetic Resources relating to 
collection, maintenance, documentation, utilization and conservation of' 

gennplasm resources. The 'total, projected funding levels propose.. to 

carry out the scheme during the Seventh Plan are as follows: 

Rupees in Lakhs 
A. Recurring Expenditures:
 

Plan Non Plan 

aPay Allowances10.82.0 
b. T. 508 5..00i~: 5 000 

95 .0-
Contingency 80.00 
TOtW (A) 37'"-a370008 
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B. 	 Non-Recurring 

a. 	 Equipment 71.94 
b. 	Works 166.00
 
c. 	 Land ­
d. 	Vehicles 20.50
 
e. 	Library Books 4.00
 
f. 	 Livestock ­
g. 	 Others
 

Total (B) -6 -- 4 __'-


TOTAL (A&B) 49.32 370.00 

The actual approved Seventh Five Year Plan level was set at Rs. 394 
lakns (39,400,000) or about U.S.$ 3,127,000 for the five year period. 
The total sanctioned level for the year 1987-1988 is Rs. 926,900. The 
snortfall occuring between the proposed budget and the actual sanctioned 
budget can oe made up through foreign aid grants, and this is encouraged.
 

B. Tne Plant Genetics Resources Project under the Eighth Five 
Year Plan (199C-1995) 

Toward tne end of the second implementation year of the PGRP, the 
NBPGR will be reauired to begin extensive planning for the Eighth Five 
Year Plan. Tnis presents a good opportunity to commit the ICAR to the 
expenditures required for the five remaining years of the PGRP. As 
projected in the implementation plan, the Eighth Plan will coincide witn 
the full-scale construction of the central gene bank and tne 'rawing 
together of a national germplasm system after relatively high levels of 
equipment and manpower training nave entered the system. The result will 
be higher demands for new levels of recurring expenditures to add tr the 
present ones.
 

Projected resources required under the Eighth Plan are inaicated on
 
the 	 financial tables in section 3.0. 

C. Budgeting Procedures for Institutes and Univer. ties Otner 
Tnan tne NBPGR 

Much of i-se activity during tne course of tnis project will involve 
upgrading and consolidating some 121 regiona 'y located germplasm 
collections scattered throughout India in various agricultural institutes 
and universities. The NBPGR's role among these ICAR and non-ICAR 
institutions is to coordinate this task. In some cases, it does not have 
direct responsibility or control over these collections or institutes. 
Tne work in each existing collection will require operating funds; it is 
tnerefore imperative that tne following procedures be followed to ensure 
adequate funds to carry out this germplasm work in institutes outside the
 
NBGR network.
 

1) For ICAR Institutes: 

ICAR, through guidelines issued by the NBPGR, should instruct all 
of their germplasm-holding institutes to include working capital in their 
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annual budgetary submissions to carry out the germplasm consolidation
 
work. The budgetary submission should account for adequately trained
 
staffing to carry out such work or for covering NBPGR training costs in
 
Delni.
 

2) For Non- ICAR Institutes: 

The ICAR Director-General should establish the same budgeting
 
procedures with tne heads of these institutes.
 

3) NBF1'R snuuld al so include in its annual budgetary submission a 
line item for i tecnnical assistance fund. Tni:, fund should enable NBPGR 
to assist z otner in uptechrnnrc9 , these institutes setting storage
 
facilities and in evaluating their present germplasm holdings. The fund
 
snould be flexiole enough to allow tneNBPSR director to absorb some of
 
the operating costs relating to the germplasm activities snould an
 
emergency or unforeseen costs arise.
 

D. Financial Manaeritnt
 

Tne NBPGR will establisn a full project management unit responsible 
for tne bulk of the financial planning. A senior manager will report 
directly to the NBP' Director, and under this manager will be an 
accountdft and a bookeeper. Critical to this planning is the timely 
sutbmission of the yearly budgets that take into account the additional 

infusion of the USAID project inputs. Other planning functions linked to 
this project are: 1) planning for the higher spending levels that will 

be required in tne Eigntn Five Year Plan tc satisfy the increased 
operating and staffing costs of a fully operational national germplasm 
s 'stem 2! planning for costs such as customs duties and inland 
transpotdtion for the equipment o( U.S. origin; 3) processing USAID 
r.-4 T,.;rsenent vouchers and accounting documents; 4) securing waivers 

( ct-Made- 1n- India certificates and duty-free status for scientific 
e).jiprent); and 5) operating expenditure feedback to the NBPGR Director. 

E. Audit Procedures
 

NBPGR will implement tne project under the overall guidance and 

s,,-vision of ICAR, a semi-autonomous research institution established 
: tnc Government of india. The annual budgets of ICAR as well as its 
various satellite institutions, including tn2 NBPGR, are part of the GOI 
plar and budget processes. They are subject to the contracting, payment 
verification, and audit procedures and guidelines prescribed by the 
Government of India for such institutions. As is repeatedly asserted in 

USA:D's submissions of 'Mission Financing Policy and Procedures,' USAID 
has reasonable assurance, based on its tnirty-odd years' experience, that 

tn ;! and its institutions have the necessary financial and management 
-i-:aility tc implement proje2ts. 

IQAR has been actively involved in the implementation of various
 
SID projects and is currently cdrrying out several USAID-financed
 
.,velopment activities under the Agricultural Research Project
 

ZK. 0470). Altnougn USAID has had no association with tne NBPGR, the
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fact that the project will be initiated and implemented through and under 
tie broad supervision and guidance of ICAR is enough assurance of a 
smooth operation. Project reimbursements, as usual, will be made to the 
Ministry of Finance, Government of India, whlich reviews and endorses 
ICAR/NBPGR vouchers for reimbursement. ICAR and NBPGR are both subject 
to the normal GOI audit processes. This project, like all other USAID 
projects, will nave the standard audit provision that will allow the 
USAID inspector general to exercise his right to' audit the project 
operations, but no separate funds are being earmarked for non-federal 
audit purposes.
 

Metnods of Implementation and Financing
 

Method of Implementation Method of Financing Approximate Amount
 
(U.S.sooo)J
 

Construction -

HC local contracts HC Reimbursement $2,650 

Equipment -

HC local contracts HC Reimbursement 3,000 
USAID contracts/POs Direct Pay/L. Com. 2,000 

Training - PIO/Ps Direct Pay 700 
HC local contracts HC Reimbursement 100 

TA - Short-Term Consultants Direct Pay 700 

Collaborative Research Direct Pay, 400
 
HG Reimbursement 100 

Evaluation/Monitoring Direct Pay 250
 

Project Implementatio- and Direct Pay 1300 
Administrative Support 

....Contingency &Inf'atic~n 1 800 
TOTAL Ti~ 

III. Econwulc Analysis 

The project .does not have a predictable investmuent-return cycle.
Given its riatJ-e, it is not possible ex ante, to quantify. its economic 

4benefits. 'nE oenc-fts of germplasm collecItion are 'directly mnaifested'; 
in varietal lrr,-'v ?ment - in the developm~ent of .crop varietieswith 
desirable c !,i-a:teristics such as highl yield, resistance "to' moisture... 

,Asstress and p-its sand diseases. these: vlarieties-are, increasingly
used, the b..1fi*,. pass. on to farmers and consumers., Broadly speaking, 
tne larger - of gerinplasm,, the the chance thatc9llectiofl greater 



economic gains will be substantial. But there is no certainty that the 
collection, however large, would contain the gennplasm tflat would lead 4to 
successful synthesization into superior varieties. Ex ante assessment of 
benefits from projects ,with uncertain outcomes suchfiatliis can be made 
only on a proni grounds. Such qualitative assesments are made on the 
basis of e-vIdeiice of role played in the past by gerinplasm collections in 

improvement. Some such estimates have shown that as much as 50% of-crop 

the increase inyields are due directly to genetic improvement.
 

Exotic gerniplasm has received widespread attention in recent years 
for its role in setting off the 5reen Revolution in India. The
 
development of short-stemmed wheat varieties from the dwarfing gene of 
Normn 10 has been well documented as has the development of dwa3rf rice 
IR-8 at the International Rice Research Institute. Their introduction in 
India in the mid-sixties led immediat.ely to agricultural growth and 
modernization. However, indigenous gerniplasm has played an equally
important role in India by providing suitable material for crossing and 
developing a large number of popular nigh-yielding varieties. Rice 
improvement programs in India, for instance, employed hundreds of 
indigenous varieties in crosses with tne dwarfs TN-l and IR-8 to produce4 

* selections, Such as Jaya, with high yield potential.
 

Because of their narrow genetic base, the new varieties of cereals 
tend to be increasingly vulnerable to pests and diseases. The strategy 
needed to tackle this ever present risk of crop disaster lnv'jlves .:,:~~~g cu- rgoudsiUh -a nad iotntbreeding varieties with genes for resistance taken from wild relativies of 
these crops and their traditional cultivars. This is essentially a 
strategy of risk insurance and requires an adequate stock of germnplasm. 
The economic value of such a strategy only becomes obvious during times 
of crop disaster and emergency, and the payoffs are often very great.'4 4 ce~.nt4 
The 'importance .of preserving genetic' diversity and expanding the.
 
develpm' n o;sot tmmdwetvrite'oinavailable stock of indigenous genniplasm for tflis purpose is demonstrated 
by4I- the caset4 ofe na 'nena c breedingt in u early-4 at In the4c'esi Indian pearl milleta In tu e " programr-nt o the 

"4nda in 4h 4mds nis4ld~imda~l:.o~giutr]i:r~tiseventies after the popular varieties becarn-_ susceptible to mildew and:mdeniaio.4.* ndgeou erplsm paydan4eual 
ergot. owe e 4r4Back crossing with Indian sources, Indian scientists were able to
 

- .44mprtan Ini .rvdigsitbemteil! o1rosn_:ndevelop' varietiesrole4. -. with good resistance to btfl-.diseases. 44op4lar.varietieS;:de .4.444 , '4.4 4~I r ,of ni Ricea .n'm"g>-.yieldingelpn .4 4.arge4 
,..,., n,.44tanc.India,~ empl 444~,'444~'44~.4 .'44.~4~44.44f programs. 444.444
;: 4 i nundreds4:.of:improvement' ..... .in.4 f4 r oyedSubstantial gains can be realize- directly from gerniplasm______ns__ri__e_____osss__ttn !dafsT~ an:I-8t'4od 

4, . . it is .notclear wrtt of the benefitcollections; however, part is 
attributable to an' investment in germpasm conse-vation. It is simply a 
given that ,germplasm is .an, essential and1 integral, compone'nt of 

and a sustainable agricultural e
agricultural research and development, 

S system cannot exist witout it. 

'eTheproJect's. economic Justification is the sameaset o 
considerations' that justify, i.nvestpent, I' agricultural research. 
Briefly,' these are: a tOrgnized researts1) tr 
parto of the 4proces's of odernizing' ag1cu) throughout tne world;m ure 

sultsIncropmpomproveientandintnesuc e t rsraseo inth..e. produ t ion of Ifood 

'reduced - er-unitpcsts of production i rea tertincome but benefits 

4 

C 

: .
 

. . 4n::i. 44.4j4b:
 
-:.O 

.4 

.4.­

'i1 

4 

http:nundreds4:.of
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ultimately move to the consumers in the form of lower real prices of
agricultural products. 3) Agricultural research has proved to be highly
productive, instances of failure notwithstanding. The rates of return on* 
investment in agricultural research, as a numnber of expost studies have 
shown, have been greater than the normal rates of reitrnfrom i nvestment 
in many physical capital projects. This has been established for

developed countries. Some studies indicate that the rates of return from 
investments in agricultural research are even higher in developing

countries, suggesting an under- investment in this area. Estimates for 
India 	 show rates of return varying between 40 and 70 percent (R.E.
Evensen and Dayanatn Jha). Widening the Indian research base by enhanced
 
collection of germplasm and other related activities would ensure that 
these rates of return are sustained over time. 

The benefits of this project wilJ...extend beyond India's frontiers 
to the international research centers around the world and to other 
countries through free germplasm exchanges. The National Bureau of Plant 
Genetics Resources has so far received gerrnplasm from about seventy-five
countries over the last ten years; it nas also provided germplasm to 
about fifty-two countries including the developed countries: :? zq i i!!:!ii,: !,ii i::!SI!i:,@f }: i! iii : :iii!:Y,!!i: :{:i i : : of Canada,~ ii i;£i:0 ~ iO!ii ~i { l!i: 	 ! i:iq!i!! @ ii i!i! ~!!i7i!:i :i;?i;~i~United States, United Kinydom, West Germany,ii!):'ii'% :?, !i ~~iX;iiii$ii!::!,Xi !!i ~;i: !}?'i£France, ~Japan,i:/ !:!!!}iii'!;ii!} ;,!iii~!! ;!:;i!i'i~i i', ii iX ci'i! Sweden,ii 7 !i
:!! 	 i}:i !i3%~- i}' A5';!'i!S1i? :i:;i 4 


f ' ': c ;i ! ,: , ,+ i i , : ! ,: ii, ;, = ,i,; ,i : ' : ! , i- ! ­: : ! ;: i % ;< , ii ; 1 iI : ,.'::< 	 .:4
Switzerland, and Denmiark. Tne use of ;,1 gem~plasn for cropIndian
:>x:%,{},.,4s? 	T,?;,:::,:z x2,y4},,,/,;~~q;'c:, s :y ,, ( i,,, ,c!: vt: A
',,:,,:; /;:,,.q; i,,: k:, s/ >~ : .:,:, ,,':;,: :,~ s,: J 6
improvement and inrisk reduction iswell known,


ii:!!;i',!i!,ii{ii}i.::}iii!{}!!:{'~iii!!i,i(i!!i!{i,!!i}i:i 	 ..................:i!:i:~i!}:i~ri!4i'': i"ii'{ii~~i!/:{i];ii
:{: !!i
i~ }!,
!i!i:;li{;?l{i~ii i!i:! 7 ;..........................................................4-.!i ii{ i %1!
 4i!!:i 


@!} i,x) " V!{ ;! !i /, : !: ; : ,, ; ' " ;?ii i ; }i i', !ii ,i ,:, ' ' i! : 4i ;}?;~1
!;::::; i} Z i, } :' !ii 	 ,'7i ,;=,
:i(iLY 	 i:i4 l'Y;!)x / : ii£ : / ::ii! ( !/ !: ; it i!, !
IV. 	 Social Soundness Analysis 
< ii:,:!i : } I< % i~i! ;: , x t i ];:i : 4 ,:£: :: , > > < ; i~ / ' ! , : ' : Ti4 :{ i ' ! il x , ,4! i { !!. ! ; , 


i',<>}i]i'Fi']: '{ii!':"!i % !' ' 4 /'!i3it , iI % X i :L4 	 !4 i; ! !i '
! '!i;: 3!{!:%} ! iHiiii~ %~ ii q i ii~!! :: i% . ! !:3 x! /i}! / ::3 !! ?..! }:i : : ;?: i ! ':i::~ii:
~~-
The benefits accruing from the 7,	 

Plant Genetics Resources Project- can ii!1!be analyzed in terms of various segments of the population, in ternis of 
the short - andntne long-termO-f'uei~wtbenefits, in terms of ae frtstructural :,1-outV" and tnln!:in various 


e-n - 'erhia hn- 0tut'
~rcltrl 	 :zi
levels: individual, group, institutional, and the population at large,ts,,~ -e
-,n 	 -a -C' Irive 

A. 'Benefits to the Population at Large 

The demands placed on the Indian agricultural sector by tne food
requirements of an already large and raL-i.1li growing population are well 
known. This project, by preserving tne- edsting diversity of germplasm
and facilitating new gennplasm acquisitions, will result in plant
varieties with higher yield and greater pest resistance. Thus, the 
project will contribute not only tc a greater quantity and variety of 
food supply for India as a whole Dut to a r-Educed vulnerability of that 
supply 	 to dissematlon by disease, insect pests, or environmental crises. 
Thus, 	 the ultimate beneficiaries are the consumers of India who will 
profit from improved crop varieties through larger, supplies of locally
produced food that is free froim disease and pests and with even improved
nutritional value and quality. 



B. Benefits to the.4Farmners

ITo 	 the extent to which the project leads to higher~yielding and 
more. disease- resistant varieties, it, will improve the well being of, the" . 

agricultural 	 One' of trie objectives of gemyplasm research.producers;J 

is the tailoring of new crop varieties to 'fit,a ,multitude of different 
increasingly able to maximize production, given their specific, geographic 

-. 

I 

location 	 and size of holding. In addition, increasing, yiel'ds provides' 
greater employment opportunities for the rural popu~lations. 

As 'farmiers adopt-new, nigh.-yield varieties, traditional'.varieties 
are discarded and often lost. Hence, another emphasis of this project is 
to salvage traditional plant genetic resources as thIese varieties may 
have many genetic characteristics" that w.ill be of use to future breeding 

porm. C. Benefits to IninPoesoasand Inttuin
.. 

most direct hleneficiaries of this project will be tle7 
agricultural scientists in India and their institutions, both public and 

IThe' 


""5' private, who are qualified for and interested in acquiring and using new 
gennplasm -to' improve plants. Many cooperating institutions and
 

.scientists will participate in the proposed gerniplasin networK. 

India's capability in collecting and evaluating its genetic
 
'resources will thereby be strengthened, and Indian, professionals Awill 

acquire .the knowledge to perform quality research in'this field . 
independently. 	 >4 

D. Bnefts 	 oUS.-Institutions adtoIndo-IJS Relationsnlp 

4 '.U.S. institutions and' their researchers also benefit fro&'A field
 
work opportuniities and germpla~m' evalual'tions carried out by tne. NBDGR.
 

Linage. wll etwenU.S. Indian scientists a'lic sucn"elstalised and 

linkages are expected to continue far beyond t, prjetpe'ld
 

'4..' -4Th prjetalso establishes mechanisms for~ collaborat-.-er~s.*rcnAA 
."'A~-~betwe en''higth-level ,U.S. and 'Indian, scientists and ,tnus is h' 7y 

,consistent, withl 'Mission s'trategy . to focus on science a rui, tec" n.. iCjy 
deeo nPoets s poe.t resource tra~nsfer projects., The GoI 
supports 'this prjct2in a similar~ vein .. V ' . 

~/ Change Aof. this sort tends~to increase the rag fo pol 
A~ ~ '>~' available to trie.individual farmer.'r~e~f~.rvo~os . 
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Sl Hlead, VI Plan Actual s VII Plan Requirement
 
No. Plan Non-Plan Plan Non-Plan -Tota
 

1. Pay and Allowances 29.55 132.21 101.88 270.00 371.88
 
2. T.A.~ 2.15 1.41 5.00 5.00 10.00
 
3. Recurring Cost 53.33 21.88 80.00 95.00 175.00
 

aWorks ~ 29.18 - 166.00 - 166.00 
b. Land 0.10 ­

c. Equipment; 20.36 
--

0 .31 71.94 71.94. 
d. Vehicles 9.99 0.01 20.50 20.50
 

:.4.00
e. Library Books 2.07 0.28 4.00 

f. Livestock 0.06 - ­

g. Otners 3.77 -0.17 ---

TOTAL 150.56 156.27 449,32 3/0.00 819.32
 

Assi stance for. tfle es­
tablishment of National 200 
Repository facilities 200.00 200 

The NBPGR has not yet been authorized tne Rs. 200 lakhs for capital 
costs during the present 5 year pI a.; nowever, IJSAID's stated 
con~tribution to thlis building project is expected to leverage a greater 
amount toward thle building.
 

~Yea rly Plan
 

Si. Head Actual Proposedi outlay for V.II Plan Total 
No. 

. 

1984-85 1985>-85 1986-87' 1987-88 1988-9 

...I. Main. Institute 


1, Pay and Allowance 1.65 905E~21.09 23.54 24.66 80.59
 

2 .. 0.70 0.80 0.90, 1.00 1.10 4.50
 
3., Recurring Cost 500 12.00 12.00 13.00~ 13.00 65.00
 
4. Non-Recurri ng 

a. Works 121.00 45.00. :40.00 .40.00 20.00 166 00
 
b. Equipment 19.15 

. 

15.26 18.00 18.00 70:41l-s;;;y 
C. V>Kehicle1 2.5 80 .... 10.50 

30 

TOTAL 31 9,7 63 b9.66 400.00 
5,'e.' Others (Boks'~{i 60~L .70 80 .0 

r 

I.Asstance for the"A'-.."~ 

'',Establi1shmnet t of. j;- ' . , 1 ~~~' 5 j 

Fclit es ' ~-. 100.00 100.00 200'.00 

a -.. ­



C. Organizational Pattern
 

The~National Bureau on Plant Genetic Resources is an ',entity, that 
operates under the Crop Sciences, Division of the Indian Councilb for 
Agricultural Research. .The Director of the NBPGR is in >Charge of 
administration~ and research management and, reports to the, Director'
General. of . ICAR through the Crop Sciences Deputy:Director Generl 
National Policy and Planning Commilttee on Genetic Resources uner. Ahe 
cha irmanshiip of .the Director General of ICAR provides guidelines, and
 
establishes priorities rela~ted to the national agricultural objectives.,,

>The, NBPGR operates trrough five basic. divisions, namely: 1) germplasm

exchange; 2) plant quarantine; 3) plant exploration and collection; 4)

germplasm evaluation; and, 5) gennmplasm conservation. In addition, thiere .
 
are' three attached national programs: The National Facility for Plant 
Tissue, Culture 'Repository; Medicinal and Aromatic ~.Plants; and 7 
Underutilized Plants. 

Administratively, the NBPGR operates as a self-contained unit. 'Its


headquarters is on the campus of the ICAR's Indian Agricultural Research 
Institute, (IARI) at Pusa, New Delhi. The division directors and program 

. 

staff oftIhe NBPGR, except those located at the regional stations,' are 
also at the Pusa facility. Also, the NBPGR has its own administrative,
offices including personnel, budget, and records. 

. 

The NBPGR, by virtue of the fact tnat it has been assigned
responsibility> for the national plant genetic resource, system, has' 
authority and responsibility to coordinate~ and As uervize" the programs of 
all .institutions 'where: germplasm collections are -maintained.' There, are 
over 121 active collections held. These locatiolls ,belong,:to three types
.of§ institutions:.first Lare2 those 'locations directly in' th'2' NBPGR 
structure; "second are~ those 'withlin- the ICAR (i.e., tne~ :All-:India 
Coorinated- Crop programs); anid-third1 are a number 0f universities and 

ohrinstitutions wnere plant breeding, plant genetic, or germnplasm work 
take place. ,. '. >,j. 

ICA in tebudgets ntttost1r;makes,.provisionls oftnos 

;support the;germplsm work"'for wich1~g they' have beenassgned and have 

aroied jto'Kassume' repniblt.The, NBPGR may provi., 'c,erta'in specific 
assistance rfor Such~ i tems .as equipmentr or consulzaVtioryibut these 

,~ .institutions are,,,reponisble to theNBPGR for ther'pt'01pe! care :of, the 
~ germplasn wth Wflkh they hav'e bIeen .,entrusted.: The NBPRl,, is 'inthe' 

%~F4""""'process ,of having -~all 'of ~'these-collections "rejuvend ted and hvn 
duplicate fresh mter161 sent to Ithe base, torage cernt~r for long-term 

strg thu~sthe ugnyto complete that'faciity).''~A'~ " 

"Furthermore, theANBPGR, is gradual'ly impler, ~'~ta, process for tnei/I"'
concentra&tion 0! worki1ng' collections both~ withlr,1jc plneseie n 
also amng plant' species. KThi's will , in thetf1,,r asr the" proper 
care, of plant germplasm. To' further strengthen t' pK'4 cces5, te NBPGR 
wjl1.1 of to u ' i'ts own taf anunertake a' serie&s training programs8fl

those of the aff~iiated instittionus 'of thle syste
 

'4' '~t.r~'~' ' 

4 



4 

NBPGR has~ been given the respps b ity~and autnor ty by the Y7j~ 
ICAR to coordinate,, supervise, 'and 4 implement4 actions, relating~ to all>

-pThe 

''<''~ 

matters 'on plan't germplasm management for' the' GOI' -.This 'auth~ority, is '4I"V'' 

rcIsd through the .Direco' General and ,the 10o'uI nc I"of< ICAR .' TheSexe~ 


rector of .the., NBPGR, and/ his istaf~f supervis, d 'c n coordinate''"'"'Di 

A'4'Aall a1 cti vi ties) related to germnpl asm acqui sition, exchange', collection,­
'The ,five 	 ­evaluation preservation,' quarant ine, sand dat mnagement. 

"division directors 'of 'the' NBPGR provide'2guidance in~ltheir respective 
areas to all affiliated institutions,, as wel1l as, oversee the work in 
these areas in the NBPGIR. 

Tnere are no superfluous lines of autnority. Each 'division 
director manages his program an'd 'report&. directly to the Director of the 
NBPG R. .A management comittee 'periodically -meets, to review program
directions and accomplishments and provides input to 'th'e functioning of 
the Bureau. Similarly, the Director of the NBPGR has ready access to the 
Director General of ICAR. -

-programs
Tne NBPGR interacts with a number of 	 of 'other ICAR 
institutes. These relationships' are established by 'definition of the 
NBP-R mandate, VMt,ich~ is to coordinate 'all activities relating to plant 

< 

genetic resources at the national and international level. These 
interagency programs are working 'well. The'NBPGR nhas full authority to' 
implement its programs, and this capability has been important in 
implementing the NBPGR mandate. 

E. Management Capability
 

The accomplishments 'of tne NBPGR during the past two years under 
trne lead-?rsnip of' its Director' have been impressive. Each. of the 

" ' 

locations visited exhibited considerable activity in building and ground 
maijntenance, lab'orato'ry organization, field plot activity and there was 
gerierol enthusiasm apout tne NBPGR.' Staff are highly' motivated by thle 
D;,rec&: D,, wno has gained the respect of his colleagues through his 

~ 	 m~ag;nzn- style and his obvious leadership capability. Facilities at' 
nead~uarters have been visibly improved with the build-up of storage 

. ' 

fa-il-,tfes, labs, equipment, etc. Old buildings nave "been'remodelledito 
accofrocate offices, and laboratories; the field station facilities have 
become operational for, the conduct of ,evaluation and quarantine 
activities; seed materials ,nave been' assembled, 'and data processing has 
improved. Excellent relations. have been established with oth~er crops K~ 

-~~ 

-"programs at 	'the' national -level and with inteonational'agencies.' 

'A AE01c-ence of the growing role of the, Indian NBPGR in international 
ct'air is examplified in the following points.: 

I. 7re .International Board on' Plant Genetics :Resources. has 
.j'rned11'<,, to locate their representative 'for the South Asia 'region in 

~~'~"~4;-~4;~n~~(at 'NBPGR),''~ & '~-' 
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2) NBPGR (India) has been designated by the IBPGR to be responsible 
for the global base collection for seventeen plant species and for the 
back-up collections of four species. 

3) India has become a major resource in germplasm conservation, 
exchange, research, and training for otner countries of the region, 
especially tne SAARC nations. 

4) Staff of the NBPGR participate more frequently in international 
seminars and in training programs as instructors. 

5) The Director is a member of d U.S. National Research Council, 
Board on Agriculture study group on Managing Global Genetic Resources. 

F. Staffin 

1) Actual Staffing:
 

Scientific staff positions will be increased and levelled off at 
137 within the course of the project. The total number of staff will be 
adequate to carry out tnc NDRP, R programs, if tne sanctioned positions are 
filled during th tenii of the project. The Director is adding 
professional stdff within his authorized levels only as sucn staff can be 
effectively Us(cc. The Onality of the staff is generally high, including 
a consideraoie numbe- of advance degree holders and a goodly (+ 17%) 
percentage of young professional women. The design team also recommends 
that the technician/scientist ratio be increased from the present level 
of approximately .08 to 1.8- 2.0. 

Actual Staffing Pattern at NBPGR 

Division Pn.D M.S. B.S. Technicians
 

Administration I-1 

Exchange 2 4 - 3 

Exploration a 8 - 3 

Evaluation 17 24 - 11 

Quarantine 10 7 - 7 

Conservation 2 4 - 2 

Tissue Culture 6 3 - 1 

Medicinal Plants 1 - - -

Under Util. Plan I - -

-Guar -

28
Totals 44 51 



~ '2. Additiona1Vacant Sanctionled Posts:~ 

Forty tw01 additioiial--posts-,at- trie-scintist. le1 (IPrVD"anMS_______ 
andp118 te~chnician, posts 'have, Mben sanctioned during the current five yea' TP7 

la*and are expected to 'be filled. 

" ""'" 
.TechniciansDivis'ion Scientists 

Exchange Nil12"4 

'Explrationl '"11" 
9 

".,. 

3 
2 ... 

,,Evaluation 

'2
*"5
Quarantine 


Conservation 
Tissue Culture 

,3 

11 11
 
- ''Medicinal Plants 


Under Util. Plants --


Guar 31 
, . . 

Total 27T 

G. Training Needs 

project does not e,nvision training at the postgraduate level. 
Indian 

The 
institutions provide excellent post graduate training at the
 

on 'Masters and Ph.D. level . However, specialized training and experience 
the job, for professionals working in areas directly related to gerniplasn 
conservation - i e., collection,, evaluati on, preservati on, quaranti ne), 
etc., isneeded, and the project will provide sucn training.
 

Related to, staffing and training is the matter of consultancies. 
"'The project does not envision large ,compone'nts of consultancies; rather a 

Ksmall number of specialists in'very defined areas is called for. 'To 
proje:ts, a modest number of individualscarry out cooperative 'US/India 

is proposed for clearly defined activities.' This 'wiIll strengtnen
 
4 clearly desired by Indian scientistsUS/India 'collaboration, a feature

and their U.S. counterparts. 'Tne prject emiphatically does not suggest 
th6 need for technical assistance stff. It would be a mistake to have 

' 

any long-term (one year or more' forei;!i experts on assigrvnent to the 
NBPGR under this project. 

' H. ___________Purchasing' ' ' 

The NBPGR. will establish an admninistrative unit whose. primary 
function will be the operation and fiscalizatlon of accounts, purchasing, 

~ 4~4inventory, 'and r~elated. activities relevant to 4the project. The, 
initiation ,of, purchlasing procedures 'will follow the,' guidelines 

I). Tne NBPGR Will'.Annexestablished fo~r USAID/GOI pri,;E~c t ($ee 
initiate 4 purchase. requests in a,-.ordonrce> with 1ists, and priorities, 

Cie, nerte
established in1'the project 4dcfl 1V2pr'se wil ~ 

Stores,, section, for, appropriat t? ering~ in'inventory' and .tnienh I 

dispatched to the responsible''sci -,.it injnre NBPGR'systeTI. 

4 
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'Constriction and Engineering Analysis:~3'2
2VI. 

'1'22,_An_2lmjrtant -component' of22thi-s23project is-USMID.'s-contrfibutlon 2to_____. 
the construction of 2the. NBPGR central' fleadquaters 'and - the - base 
collection<genie bank. The~NBPGR :has al ready r: worked 'With >the: Central1 
Publit Works Department of the'GOI 2to draw up preliminary Ides,gn plans in'2
 

ore:to seek a rzoigof,, the2 land site- from agiu9 ua s to 
administrative building use. This rezoni ng . as since been authorized by 2 2' 

2~32the local authorities and NBPGR can now go ahead with construction of tne 
headquarter genebank building.2
 

~22The NBPGR has hired services of the CPWD which will be responsible
 
for design, cost estimate, 'detailed <building plans, preparation of bid
 

including specification, evaluating the Did documents,'"', 
construction supervi sion, reviewing .-,the contractor's bills 

2documents 


2and 

recommnending the payments etc. However, early implementation funds" will 
be ,used to support visits by U.S. scientists and engineers/arch~itects
familiar with gene bank constructions. They will assist NBPGR scientists 

2basicand CPWD engineers/architects in developing the designs criteria 
building 'plans and specifications for the specialized/scientific' 

elements of th'e "buildings. After CPWD finalizes the building plans, 
2'and 


2 

and cost estimates in consultation with US A&E firm2specifications 

consultants; these will be reviewed and approved by USAID. 

After the detailed design and plans nave been completed, the CPWD 
will invite bids. Bidding and construction procedures will follow the 2 

standard and well established' procedures and practices of the CPWD. Bids 
are invited from all those' co'ntractors registered with the CPWD and are 
based on established, standard CPWD schedules on specifications and 
rates. The Tender Committee of the CPWD reviews the bids and the lowest 
responsive bidders are awarded' the contract. If all bids are too high, 

3-'r.' . 1the CPWD reserves the right to, reject all the bids art,, rerpeat the bidding 
Construction supervision will also be carriec out by the CPWD* ,process. 

engineers.
 

.closely
Working with the CPWD, USAID enginr- will make field 
visits to ensure that the construction'is being carric out in accordance<2 

with the agreed 'design and specifications and t er_-urr, the quality of 
work, The AME firm consultants will also provide pe lodic assistance in2 

monitoring thje proJect as and when required by USAM'. 

A. Construction Cost Estimates of the NBPGP. Master Plan 

23The preliminary construction cost estimaites were drawn up by the 
engineer in conjunction with the CPW2 (see Attachment Ar for

2 'USAID 

The total cost is currently est-miatzd &-t $7.35 million,<2details). 
22including i beral1 i'nflation adjustments, ano, i solilyv based on the 

~2''3"2preliminary design plans of area use subinitte~ tc and approved by. the 
J 22 ~~~'' 'The2ln ban bu.;< will"'De c2 ristru''S232 

3 
'230 

'2 

Development Authority. e contrute "'4' 
43<22222'Delhii 


on a,10-acre piece'of~ land on the PUSA Campusof;:-.3<'>22< 

r USAI willjointly finalce? h headquarte',.,arI genebakwtth
GO. This construction_ wlV 'Iso Inlde2t<.nernati onal' trahinn A.2I~ 3 

Scenter facilities4 and lecture hal ls. '322>.'.2"<23.232.-.22, 

http:322>.'.2"<23.232.-.22


------------------------------------------------------------
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ATTACHMENT A 

ILLUSTRATIVE COST ESTIMATE AND AREAS PROPOSED FOR CONSTRUCTION 

PLANT GENETIC RESOURCES PROJECT
 

Sl. Total Area Cost per Total cost 
No. Description in sq. sq.meter Rs. 

meters Rs. 

1. Main PGR (Air Conditioned) 	 9,000 5,625 50,625,000
 

2. Other Miscellaneous Works
 
(at 	lump sum rate) 
a. 	Electrical Surstation 

and 	equipment 0 0 1,500,000
 

b. 	D. G. Set (2 Nos.) 0 0 1,000,001 

c...Gas-Plant, Compressed 
Air Plant and Piping 0 0 1,600,, 0.­

d. 	 H. T. Service Connection 
and 	Special Power Requirement 0 0 1,000,000
 

e. 	Lifts (2Nos.) 0 0 1,200,OOC
 

f. 	Compound L;ghting 0 0 200,0'­

g. 	Compound Wall
 
(540 meters x 1 1/2'
 
wide x 10' nigh) 540 4,000 2,160,300
 

Sub- total 
Add Pnysical Contingency @15% 8,892,75C 

TOTAL CONSTRUCTION COST 68T77,S 
ADD INFLATION 40% FOR FOUR YEARS 27,271,10­

95,449,85C,
 

or $ 7.35 million 
(at Rs. 13=$1) 
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VII. Enviromental Analysis 

A. Background
 

The PGR PID stated that, in USAID's opinion, the project Qualified
 
for categorical exclusion from further environmental action in accordance
 
with USAID's environmental procedures set forth in 22 CFR 216.2 (c) (i)
 
(ii) and 216.2 (c) (2) (ii). In the rationale for this opinion it was
 
pointed out tnat the project would help preserve India's plant genetic
 
resources and significantly enhance environmental protection through
 
preservation of important wild and cultivated species. AID/W in 87 State
 
212053 (PID Review) informed USAID that an initial environmental
 
evaluation would be required to discuss the possible movement of pests
 
and pathogens wnicn can occur in germplasm exchanges 
environmental concerns regarding the proposed genebank 
facility construction. 

and 
and 

to 
head

address 
quarters 

2. Pest and Pathogen Movement 

USAID requested USDA/APHIS to assess the environmental risk (i.e.
 
movement of pests and pathogens) associated with the PfjRP. APHIS
 
concluded that the intended equipment purchases, snort-term technical
 
assistance and consultancies, projections for construction of greenhouse
 
and scr-eennouse facilities, and plans for training of Plant Quarantine
 
Divison personnel indicates the thrust of the program will not increaseo
 
but significantly reduce the risk of pest and pathogen entry into India
 
and thus contribute to enhanced environmental protection and preservation 
of biological diversity. These conclusions were based on a review by 
APHIS of the proposed activities for construction, equipment purchases, 
staffing, research, training, and short-term technical assistance. A 
comparison was made with the proposed activities in India and comparable 
activities conducted by APHIS personnel at the Plant Quarantine Facility 
(postontry greenhouse quarantine) and Plant Germplasm Quarantine Center 
at Beltsville, Maryland. 

The USDA/APHIS report also made the following general comments and 
observations: 

"Pests can move or be moved, along natural or manmade pathways from areas 
where they are known to occur to areas where they are not known to 
occur. Governments establish quarantine services and take regulatory 
actions to block the entry of exotic pests, or to reduce the risk that 
such pests will enter along marnmade pathways and subsequently become 
established. Marmade pathways for the entry of articles that might be 
infected, infested, or contaminated with exotic pests include baggage, 
mail, cargo, common carriers such as airplanes, ships, veh-icles, and 
smuggling. The importation of both nonagricultural and agricultural
items present an opportunity for the entry of pests but, the risks are 
nighest with agricultural items. Among agricultural icems, the 
ii,1portation of plant propagative material presents the highest risk 
because pests are not only moved in association with their hosts but both 
are protected from adverse environmental stresses during the journey 
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along the marnade pathway. When compared to commercial and private
 
propagative material, importation of germplasm
importations of plant 


constitutes only a very small portion of the total.
 

The Directorate of Plant Protection, Quarantine, and Storage has the
 

in India for protecting agriculture and the environment
responsibility 

from, the entry, or for reducing the risk of entry of hazardous exotic
 

plant pests. Many of the exotic pest hazards are defined in the
 
actions
quarantine rules, regulations, guidelines, and regulatory 


(including safeguards) promulgated or implemented by the Directorate.
 

Plant divison of the
has to
Tne Directorate delegated the Quarantine 

and for


NBPKR the function of providing Quarantine services safeguards 


tne import of export of all plant germplasm. For germplasm exports,
 

NBPSR issues pnytosanitary certificates-in accordance with the standards
 
Protection Convention and the quarantine
set by tne International Plant 


of of the importing country. For germplasm imports, NBPI R
requirements 

tollows the rules and regulations of the Government of India and
 

guidelines developed in cooperation with the directorate.
 

can grouped into risk categories
Gernplasn of crop and wild species be 

risk. The importation of plant propagative
such as low, melium, or nigh 


of most species is considered as low-to-medium risk in the
materia 

Quarantine regulations of India. The risk associated with the
 

can be reduced by inspection and

importation of low risk germplasm 

treatment procedures. Consequently, for those species, NBPGR processes
 

germplasm importation by inspection and treatment. Similarly, tne
 

Directorate processes commercial quantities imported for planting by
 

growers, and gardners. However, inspection and treatment
farmers, are
 

not usually adequate safeguards for the importation of high-risk crop
 

species. Therefore, the regulations of Irdia (as do those of most
 
risk
countries) pronihit commercial or private importation but allow high 


safeguards specified by the
germplasm to enter through NBPGR under 

It is these safeguards (e.g. modern sensitive
Directorate and/or NBPGR. 
 or
 

pest detection tectniques, postentry quarantine in glasshouses 


screennouses) that will be strengthening the project.
 

B. Construction of Storage Facilities
 

on the premises of the IARI

The ICAR has provided the NBPGR land 


base seed storage
for construction of a new NBPGR headquarters including 

field research. Early


facilities. The land is currently used for 


generation and advanced lines of various crops are grown on this land
 

during the off season the land is fallow.
during the cropping seasons; 

the IARI master
land has been set aside for development as part of
Tne 


plan. Potential negative environmental impact, although not anticipated,
 
planning and monitored during construction of
will be assessed during 


tiese facilities.
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T R AI IN M0 T- 0 C 

TRAINEES ~ 1989 --- 1-990-- 1991 1992 C0s 7"--1988 

Qua~~~- ran ine-Tvi-n-n 

>2- Indexing Serology 5 5-Virus 


Seed borne bacterial detection 
2 and serology 2 2 

-Nematology, regulatory taxono'y
 
2 - survey methodology 2 2
 

2 Entomology, taxonom~y detection33 

-Pesticide 
 application and 3
 
safety
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I 

-

-
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University of Illinois 3 
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S prevent niarcotic And 

psychotropic drg9s or, other 

control led substances (as 

lsted In the schedule s ,in 

* 

Comprehensive Drug Abuse and 

Prevention Control Act of 

1971) which are, cultivateb, 

~produ:ed or processed 

ill icitly, in whole or ir1, 

part, in such country or 

transportet t-hroup-I such 

country, fror, beinq s:-c 

A ~~ju'isdic-.4or, of C c.­

t0L ri te Sta-6es GOve~. -r, 

pe'-SOrin" Or*te er'. 

or fro r 'rc v 

2. FAA. Sc 4S* (h)~ 

K * 

LAprevent 

-... recipient country h~s r::. 

taken adequate steps to 

(a)the pro: tsnc. 4 

--. 

44 x j,4­



In *o1e or I part, In such 

country.1f mmcotic and 

psychot'opic drugs or other 

controlled substances, (b) 

the transportation through 

such country of narcotic and 

psychotropic drugs or other
 

controlled substan:es, an
 

(c) 	the use ol 


as a refuQE fc-


traffickers,
 

3. 	F k 6?[Se:. 2,, 

is tc a qovene 

o:ven.o-:t iae 

Or unzor-'Or, 

as. de: tc a 

fc a,-.~- 0 r­

such country
 

il'ep'a drug 

]- assistance 

, i s -h 

as d-eato
 

Qetc..,:,- or
 

. cit. -'
 

. 

" 
n, 	SE 0 SrA -e -z 

,a Su: cvI zeu r..
 

e a S. av a ,a ; '
 

reme:.es a- ' trE de: is
 

not de'7,e o, ccrte,.tef b,
 

such governnent"
 

4. 	FkA Se:. 620 (e) (1). If assistance N ,
 

is to a government, has it
 

(including overnrr.nt
 

agencies or subdivisions)
 

http:overnrr.nt
http:reme:.es
http:country.1f


tke a& Wction, 11hICh has' 

the, elfftct of not Ional Iz ing9 

expropri .t ing or otheerwisseej" 

seizing vne rship orcontrol 

of pvroperty of U.S. citizens 

or entities beneficially 

ovrned by them without taking 

steps to discharge Its 

obligations toward such 

citizens or entities? 

5. FA&A Se:. 620 (a), 620 (.f), 

620 (D); FY 1985 Contiriuina 

Resoluit-ion Sec. 512 and 513. 

Is e country a 

CorninistY country? Ifso, 

has th~e Dresident dEterrinre 

tY,#: assstan tO t'-Ethe e 

countryv isirn prtant to the 

national interests of t e
 

Unitet States? Will
 

assistan:e be providet t: 

.Angola, Camn~odia, Cuba, Laos, 

or4.5yria,, Vietnam, Libya, 

South Yemen? Will assistance 

be provided to Afghanistan or 

Mozamtilque without a viaver?, 

~-~4-~ * 

Nc.. No assistance will
 

be provided to t'iese 

cournt-les.
 

' 



F 6ck ?0 Hs.th CO6,ryNo 

i-

7-'. 'rAA Se,. 620 (1) Has te conty" 

tt OPEC? 

P~rut~etive Ac fa1e67, Ue 

adequae, Secu-.5 o(arevesth 

the viae*,eor 6es ructone 

N/A 

a o 

3',518 

9. FkA Sec. 620 (q); *Y1- outy 

cori'd to eneroluion Sece.n(bntNo. 

Seh.(a.62Has~ (') FerMDn'so 

(a) No/ 



Srtcipievnt 

Sprincipal 

77 7-,,--

country- bee n ir 

defau ftOr.Dr than uix 
months on fn'test 

of any AID, loan to' 

"*7"--,,ecou ntr.YAYHStW 

country been in, default for 

more than one year on 

interest or principal on any 

U.S. loar, under a prograrr for 

wtich the appropriation bill-, 

(or continuing rescnlutiorO 

app-opria8,cs funds? 

*. 

I1D. FA.1 Se:, 6?2' If 

co~V~teZas.stan:e is 

develop71eTt loar, or frcr-

EcoC: S I: . hat~ ser 

Z-

(Reference ma. bE 
A A"L ". -

a n a N6 

madE to the 
-



into Consideration' uoo: 

"y-S , *. ken into account by 

the Ad rlntrat r at time of 

approval of Agency OYB.' 

This approval by the 

Ac inistrator of the 

Operatlional Year Budget can 

be the basis for an 

alfiT- ,atiye answer durinq t-he 

fiscal yea- unless 

signficant chanoes iF, 

cir:-.anes Occur.) 

1'. Tt, S.-. 6?2, ft. Has tVe 

cc:, severec diplor,a:': 

r~euo-'ss.. witl the Urte­

S,_?-e s, If sc, have the-, 

be.: -e J mrf an: havE neA 

"'a:E " ass star,:E 

a -ee'-n-zs beeF neoc a-e­

a,- erKte -',,, sin:e sj:s. 

12. :$Ak,;ec, .62O (u) What is the India has made its Annual 

payment status of the *e-":c meet its U.N. 

country's U.N. obligations? 



If the country is in arrears
 

wre iuch arr"arapes t-ken
 

Into account by the AID
 

Administrator In determining
 

the current AID Operational
 

Year Budget? (Reference may 

be made to the aking into
 

Consideration memo.)
 

13. 	FKA. Sec. 6?OA; FY 1985 Cortiz- (a) No 

uino Resolution Sec. (b) No 

521. Has the President
 

determined t, a* the court'v
 

(a ca-a- s sar,:,a-y frD.
 

p se-:,j: ior Tc,any ind-vidua"
 

a. a-: of rte'r~az ora 

0--.-

grar,-i nc san: tu a-v frcr
 

psrosecutior, to, an:'
 

"jndividual or group we,,ich has
 

' ~~-	 being sought 



by.jny other goverment for 

prosecution for any oar criw 

or act of international 

terrorl sm 

14. ISD'A of 1985 Sec. 552 (b). No. 

Has the Secretary of State 

deterTined that th- country 

is a h oi.t.e-rorT st threat 

cou r aft(c- t-h( Secretary 

of rafsp - ta t I has 

detrrne , pSUant to 

sectior I15 (e f 2) of the 

Fede-a2 Av'ae:or A-: of 195r, 

ta ar a-p r.iF thE 

cou':n da-s~ n mr 'r.a~ 

a d st< e ee've seu rt. 

.U SE-. 6ES. N:. 

Dc - tr,)E Coun--y 06j , or, 

the bas~s of race, relcion, 

national origin or sex, to 

...­the presence -of.any off icer 

or employee of the U.S. who 



is Present in such Country 

carr-y out econCoic 

development programs under 

the FAA? 

to 

16. FAA Sec. 669, 670. Has the 

country, afte, August 3, 

1977, delivered. or received 

nuclear en-ichnre: , or 

rep-oessi e ,!P-T-,,,r)t, 

No. 

ra , _en1r, 0- safoja'ds? 

a.-E trarjfer-(- E nuClea­

e:'svEv dev,,cE c a 

n -',-u:lea- w~e~ s:.a. , or 

if s~: a s e~tr, 

re'£"v{-. o- d; c .. a 

'-1 a-:S e: -. , Y 'o,s :E 

6? 

WE-w S've-C Se:, 66 f 

Pa ki'.tanr . 

,e,--,";70t>x| 

iS e non 

the country 

nuclear weapor 

N/A 



4Y~ 

444tt ba t c ra 

Augst$ 1"S exore 

Ileal (or attempted to44 

ex or Ill galy fo m fthe 

7-Uni-ted-States-lan .-.. m'ater-ia-14-4-. 

~~ ~ .equipmet or96technology 

~ ~ tc w-ul contribute 

4 

~ 

~j<;, 

J 4;~,. 

4 

jII<.~ 

4 444 44444 44 

, 4F 4444TA4.--' 

, 

signortifican ly) thenabelity 

whisch woudcntribtto 

signoficate tdetvi ablit 

thfe ccountry rsnc toe 

Afaisanacture aouce 

444 

4 

4o. 

44 

2>4.4the 

4w 

18.1.N. of Se-1 2ec.72C.aWa; 

ahe outry re sen t ths 

t , sc,,has heta-e4 
Meetng o n ste(R Fo'eior 

Affars He ujv ru, 

ofte.Nn-linc,Contie t 
4Tak 

E-S~r-. 
. . . 



1, r-T 1985> Co IrIt IIi 	 So. 

Resolution. If assiitaroce It 

frm the population turvctional 

account, does the country (or 

organization) Include as part of 

Its population 	planning programs 

involuntary abortion. 

20. FY 1985 Continuino Resolution Sec. . 

53. His te recipient
 

country beer, de-e.-,-ined by
 

tr,e Presiod-7" 	 t: have engaged 

" in a conrsser patern of 

p0' i o tCe 	 U te S ates 



r. Dir. o 

COTRY !LIGI 

mt 

ILTTY 

ITTEArW_ 

Development Assiance 

Count-y Criteria 

FAA Sec. 16. Has the 

Department of State determined 

that this government has 

engaged in a consistent 

pattern of gross violations 

of internationally recognized 

huar'richtSl If so, car it 

be dem,:nstrated that 

conter,ate assistan:e will 

No. 

.EC r,: 

£OL'W, . 

- SL:' 

r -

t FU7:­

a I "L. 

F.t Se. : : E. H - it beer 

OEE; -7'1 t2 t E C0j ' t 

has enos-Eco in a consister,: 

pattern of gross violations 

of internationally recognized 

human rights? If so, has the 



Improvefis i In lts hum.an 

rihgh rtcord that furnishing 

such assistance is in the
 

national interest? 

3M (2) PR3JEC. CH[CKLISI 

Listed below a-e statutory criteria 

ap l ic je tC projects. This se:tiorl 

is divided intc, tw: parts. Part ..
 

.n lu ~ c r -, c- a a l c a , tc, a l 

ce:
f:,- fr- s . E so f. e': 

E Ezn.-- s s 2.. os -, ar ' . 

-D­fund.e, c H-'. 

7-- 7 7 F 

pTA-E-? 



GE W CUTERIA FOR PkOJECTEWRA 

I IMS1985 Continuing leolutio 

S-c. 525 FAA Sec. 634 A. 

Describe how authorizing and A Congressional Notification 

*appropriations cairimittees of 	 will beorwarded to"og5 

prior to obligation of theSenate and House have been or 


will be notified concerning subject project.
 

the project, 

2. FAL Se: . 611(a (1) Prior Yes. 

tc. ob.igat.o r,ir,exce ss of
 

SSKX-, wi"1 there be (a) 

en'~e~i~;.firnan:ial or 

ctr E- r a":t reessa'y, tc 

(~;a reason:'1v .fi-r 

cos'.t, rE 

. ............
 ; k 
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FF~F ) '"F- '4"--FF-F 	 F1!F/FF!iFF '''~id ]] .4,43iiil 
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expectationl that 
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Fesnal i i~ 
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spa acio wil beW (Impet 

accmplghont of PV rpo Se Of 
the assistance? 

Continuing Resolutin Sec. 

501. If for water or water 

related land resource 

construction, has project met 

the principles, standards,j 

and procedures established 

pursuant to the Water 

Resources Planning Act (4. 

U.S.C.1962, et seq.) (S&, 

A:'. Handbook 3 for neK 

rk-,. Se: £11 (e. Ifp:e2 ~ 

assis.ar,:e for it w 11 exzee: 

S1 rnilliorn, has Missior. 

Director certified and 

4 .- - ~------ -­ egionl Assistant ----- - - - - - - .I:< 

7Administrator taken into 



-6-. 2 9 ,p FA 's c 

mitlrlproject? If4 so,4 

46.:' iFDecO9'project 

sucpl oexecutdInomtin ad­

'4>.-~'l enarto rgona rgonal­

dnjltlateralt projec? ]s so 

e7eutted?62 ( Information and 

conclusions wetE&,-er assit 

wni aeoraefregionahl onr 

(a)lpr~e1irooaethefow'S. 

ilce)es 

W4N/ 

g--am 

c 

c "Iai ' 

- " (es 

con~ijis),i~ atntneproetitoll 

W N/A. 

(e)Yes,inp r 

ar.~(c)en~ouraoe develop7 z-,t an' 

use of coopera-.ives, ant' credit 

unions, and savings ant loan 

associations; (d) discourage 

ac-icult.&"t­

and crop im;-ov-i­

(f)N/A' ''. ~ 

3 

4 34 



impmve tehnCica efficien~cy 
'4k 

of industry, arvtueand­

commerce; and. M1 Strengthen 

free labor unions. 

4 

8. FAA Sec. 601 (b). InforMation 

and Conclusions on hot, project ~ 

will encourage U.S. private trade 

and investTnent abroad and encourage 

* private U.S. participation in 

* foreign assistance programs 

(in:ludin-. use of private 

~.trade chan~nels and the 

Free availability of 

g9e rTplast will encourage 

U.S. private sector to 

develop activities incrop 

iomprovenent both in India 

and the U.S. 

' 

services of U.S. private 

.. ~''.,'c~ 

C. Fk, Se: 612(b). 636ft.); 

FV' 19':: Co'i-inuffna kes: utio, 

Se:. 5C- . DE-s:'-:be ste--' tav.er 

assvre the, t^ rna ir c 

The G2* vA*lV finan:E 5' tC­

' pe'-:e-0-o 'a 

ccosts n*usinc locE 

CirEnT1 or cor'.*~ ja 

*';'7erc: X ~ S~C thi Cojrr a ef oth~ eW 

to- Mre,% the cost of contractual' 

*and other services, and foreign . .. , 
4 

currencies owned by the U.S. are ,* 

utilized in lieu of dollars. 



own excess foreign Used, to fitance prWc I-Ct VItad. 

currenc of te country and, zos t. hut wVI I be wsed for 

ifgo eh rane ments have other-appropriate jointly 

been maefrits Weease' j agreed purposes. 

11. F"A Sec. 601 (e). Will the Yes. 

project util-ize competitive 

selection procedures, Jfor the 

awa'~ding of contracts, except 

where applicablE procurerrwt... 

rules allow, othr~vse? 

FV 19E- Oir'n:n N 

E LF:-0 ~ S.E- E I 

assistan:e is for the 

~-D&Jct Or anyrv 

:r.- ~ is te r it 

- ~EV c be ir. su'.us or, 

- a*. the tirnz- thie 

e.tin Ircd':t,*E capaAi. 

be:~e~oerativ aan! i 

such assistance likely to 

cause substantial injury to 

U.S. producers of the same, ::>­

sirrilar or competing 

c 4mnd ty . 



13 

~e 

444'Does 

. ,~ 

14. 

r4 I (cJ wW 1). Ows~ 

LIM 4p?"OjSt CWpiY 0I t 

th en ironme mtA pr~edu vwsiet~ 

f~orth 1nAID, Rel ation 1.6.~ 

th e project or progranr 

'ke-I nto-consideration-the--z-i--­

problemn of -the destruction of 

tropical forests? 

FAA 121 Wd. If a Sahel 

Project, has a determination 

been miade that the host 

government has an adequate4 

system~ for accountinc fc.r ar, 

controlIinc re:0 P, anr, 

.(dollars or lo~ai currency 

?.nera-.ed therefrorc 

tolel or the ba Z' C-

policies of an.. mtilat.era 

'insiti.uti4' 

24 

4'V 4 "' 

. 

N/A. 

14 
4 

4 .,3 

,n 

I.k''I 

http:nera-.ed


---

im 11A 

*T01OPRt ussist&",c 

pojcts b §mic of tj) 

funds ViI I be available ,only 

16.11CA O.I" K. Fo 

for activities of econorically-

a nd-s oc-ia II y-7 diadv~antage. ­

enterpri ses, hi storically black 

colleges and universities, 

private and voluntary44;and 

organizations which are 

controlled by individuals who 

are black Airicans , Hispanic 

Ame~ricans, or Native 

Arme'l-icanls, or WhoC are 

e.-oncw7ically or socially 

di4salvantaee (including 

-

4e C 

11 1310 a)a 4 e 

2444x en4o w ic4 


aciv ywll()efciel 

4 -

Cutrcts ICr to&~ 

and %.erviceL will be 

4 4rvarded on a camPeti tive 

basis to the MaXiM~ftm' 

-extent-praci cable-.ju.ch 

organizations and I ndivil­

dual s VilIl be encouraged 

to participate. 

i in tn -c ap er 

fi44oe arclua 



mvt, by atowPlj c-ess tUth acct&s *f tt pmer tU 

econcoy at local love, - tht local econow. U.S. 

1tbcrtasitq labor- Land &rant universities 

Intensive production and the and USDA wll be helvfly 

use of appropriate technology, involved in the project. 

spreading investment out fror (b) Not applicable. 

cities to small twns and rural (c) This project entirely 

areas, and insuring wide parti- supports Indian self-help 

cipation of the nEpoor in :' in agricultural develop­

benefits of develnpme,nt on a Wflt. 

sustained basis, using thr (d) See So:ial Analysis 

appropriate U.S. institutions; ir,the Projet Paper.
 

(b) heip develop cooperatives, (e' NC' apQ, ca ie.
 

espe:ia~ly bv tehnical assis­

tan,-(, tc assist rura, a-): u '.r,
 

poor tc he p tYe.sEl ves t 

bEtte- life, and otDeV'se 

encoJraoE deo:-atic pivate 

ar.t 1ota vern,,erta' ins ­

t-ors; (c' su-p:'- the sElf-hE', 

e'fo ts o' deve'oh-nc cour:-ie-; 

(d) p-oncte teparticipa-,4or, c-' 

wner,in the natiora , econx.ies 

of developing countries and the
 

improvement of women's status; 

(e) utilize and encourage
 

regional cooperation by 

developing countries? 



106 06. Doe t the eC ~t .Y>*
 

fit the cr1 ite for the type
 

of funds (functional account)
 

being used? 	 K<;'. 

~c. 	 FAA Sec. 107. Isemiphasis Yes, especially regarding 

iion use of appropriate agricultural inputs. 

technologyv (relatively smaller, 

cost-saying, labor-using 

technologies that are g-enrally 

mcist appropriate for the 

smrall famns, smal1l businesses,..~ 

2r~ small in.-ones of the poor)?> 

C. 	 t'L Se:. 110'e~a ill11the Yes.: 

recipient countr-y provide 

a. ~East 21.'r of~the costs 

-vct'-srese 

c w>~~eassistan:e is
 

tobe furnished, (o- is thE
 

latte- cost-sha-ing
 

requirement being waived 
 . 

for 	a * relatively leas~t 

5 5de veloped country')? 



4,44; 


4(7;4744447.4.4
 

'4 ~ >1 

S. FAA s. 

~ WO 44stv~ 

It? (W, bar te 

41444-.44 vt rasonable ~ 

lt. 

. 

7ptzs 7'7">prm 

<~~ v.. 

'4'' 

4 f.i+,*''1 7;{i ] 

of cntributing to 

the 6evelopment of 

econonic resou~rces or to 

..­~the- nCrt -:-of-.pro-duc~tv 

capacities and sel f-

sustaining econom~ic growth? 

]:; '4f;;. "4 

4 

.~g~">~, 
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b.fM Sec. SK (6). It 	 ,& 
SiSlstarCt is for &ry 

productive enterprise sihch 

vill 	ccopete Vith U.S. 

enterprises, is there an 

agreement by the recipient 

Country to prevent export to 

the U.S. of more than 201 of
 

the enterprise's annual 

production during the life of 

the loan? 

3. 	 Econoric Su-rt Fund Frc.ie't 

Criteria 

a. FkI. SE:. 531 (W . Will this 

assistance prc,:tte e:onr:: 

,,?.
and~p:2li~cal stae! i To
 

exte fea.t-tI.e, 

's this asslstar,.e cons'ste-:. 

vot . tn z-PCi. d;-e-,t6'ons, 

t';e rYi r ,.1 

pi-pnses, and proc!as of 

pa't , o' the FALP 



b F Se!.!Mfc).IK U/A
 

asistaric v%&r "ti C~apter
 

be used for mrillary, or
 

para ilitary activities? 

c. ISDCA of 1985 S-ec. 207. N/A
 

Will EST funds be used to 

finance the construction of or 

tc operation or maintenance 

of, or the supOlying of fuel
 

for, a nuclear facility? If
 

sc, has, the President
 

ce-tifi ec ta such a country
 

is a pa-ty tc t)e Treaty on 

tE off-caiferatior 

Nuj:*ea- kEap-ns or t-,e Trea-,, 

fo- thE rocitior c Nu:lea-

Wea nrs ir,La-ir Am--ica (te 

"Treat c Ta',eT c2:, 

coets~fuU%~o Z 

,
n , a- pcu s 

consistert with thcse of the
 

United States?
 



d. 	 FAA Sec. 109. If Cmoditier- %/A 

Are to be grant*d so that 

sale proceeds will accrue to 

the recipient country, have 

Special Account (counterpart) 

arrangements been made' 



//me 	 caEEma is 

United States 	 Animal &n Aa ot on- linD"a rnent of Plant Health Area OfficeAgriculturv 	 Inspection New Delhi - 110021 (India)
Service Phone : 609908 

Grams: AMEMBASSY 

DATE 	: March 25, 1988 

REPLY TO
 
ATTN OF: Dr. Leland D. White
 

SUBJECT: Indian Germplasm Facility - Environmental Analysis
 

TO: 	 Graham Thompson, AID/PRJ
 
W/295D
 

I am 	enclosing rerarks fro our 
Biological Assessment Sixxort Staff
(BASS) dated March 1, 1985 on subject matter. 

In addition to 
the.r summary statement, I have highlighted those

points in their "gerJrai com(nts" r c-h I feel you should consider 
in preparing your f ral docimer,t.
 

After you have revieLd a,-- ccnsidered their co'rT ents, 1 w1l be
pleased to provide ad- tona: assistance as appropriate.
 

Enclosed also are the prce.t docurnentr you ioaned me on Peru,
 
Nepal and Sri Lair.a.
 

Leland D. White
 
APHIS Area Director
 

Encl: As above
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,Ulli SttedAnralan 

Inspection.HatvilMService 

Room 63 14,-;I~ 
Hytsil, ryl~a 2 

Ar[ 

IVNhs Areai. 

.. .. .. .. 

Indian Geruplas. Facilit~y 

r. Darcy Axe, Chief Operations Officer 
 ..........
ExportCoordinationOperations__1-7 

Reference is made to your request (Speed Memo dated March 4, 1988, subject: 
Indian Cermplaam Facility) for an evaluation of the quarantine aspecta of the
~~ USAID Project Paper "India Genetic Resources Project" which was transmitted to.
you by Leland White (Memo dated February 22, 1988).
 

Dr. White requested comments on the following AID concerns related to
paragraph 5.43 in the report: (1) the env'ironmental risks of the project, and
(2) the adequacy of the planned activities to deal with each environmental

risk. 
 1n addition, he requested comments on: (3) other quarantine elements
in the document such as the examples he identified by paragraph number. 

s~ 

~ <~ (Items (1) and (2)are also discussed in Annex D, Page 52.) The following
comments are submitted for these three items. 

~1~vS~SSUMMARY: The Biological Assessment Support Staff (BASS) has concluded that

the environmental risk singled out by AID reviewers and" referred 
to by


*;Dr. White can be adequately handled by strengthening the Plant Quarantine
 
Division, NBPGR according to the poetproposal. Thsconclusion was based
on a review of the proposed activities for construction, equipment purchases,


i.staffing, 
 research, training, and short-term-technlcal assistance. A
 
comparison was made with the proposed activities in India and comparable

activities conducted by BASS personnel at~the PPQ Plant Quarantine Facility

(postentry greenhouse quarantine) and Plant Germplasc Quaran:ine Center at

Bel tsville, Maryland.
 

General coents: Pests can move; or be moved, along natural or manmade 

known to occur. LGovernments establish quarantine services 6nd take regulatory

actions to block .,the ent4 
of exotic pestof or to reduce the risk' that suchpests will ent;/ alon~amd pahwy an usqetybe 
eetbihd

Manmade.pathways for the~entry of articles that might be,infectedifetd 
or contaminated vith exotic pests i*ld~agae L ' car?.i, ::mo: 

of both nonagricultural and agricultural itemsa4sscars) or in smellVqianticiesQpresent an opportunity for the entry of pests--.but, the riak6,are- highest with s 
( >agricultural items. 'Among agricultural items, the moti'nfplt­

prpagative &aterial 
 ikbcuprtE-io
irsnstehghsn o~atoI

moved iasoatowththeir hosts but ,both are protected 
from adverse

environmental--. -stresssdrnI the'orn'ey alonig the mf =E~depathway. -When
 

Scompared Lto commercial and privatei mportetiouis o.'L plat
Simportation of germplasm constitute@5 only a very small, 
t5 pIr-opagacive mater ial,~.­
rio-f th ot,
 

APHIS-Protecling A*nwrican Agdcullute-S5--Ss--~- s­
00e 

s 
- - - 5---

'4A-> 

- - 5 ­ - ~ - 5 A 5 
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The Directorate of Plant 
Protection, Quarantine, and Storage ham the
 
responsibility in India for protecting agriculture and the environment 
from
 
the entry, or for reducing the risk of entry, of hazardous exotic plant pests.
 
Many of 
the exotic peat hazards are defined in the quarantine rules,
 
regulations, guidelines, and regulatory actions 
(including safeguards)
 
promulgated or implemented by the Directorate.
 

The Directorate has delegated to the Plant Quarantine Division of the National
 
Bureau of Plant Genetic Resources (NBPGR) the function ot providing quarantine

services and safeguards for the import and 
export of all plant germplasm. For
 
germplasm exports, NI'PBCR issues phytosanitary certificates in accordance with
 
the standards set by the International Plant Protection Convention and the
 
quarantine requirements of the importing country. For germplasm imports,

NBPOR follows the rules and regulations of the Government of India and
 
guidelines developed 
in cooperation with the Directorate.
 

Germplasm of 
crop and wild species can be grouped into risk catagories such
 
as low, medium, or high risk. The importation of plant propagative material
 
of most species is considered as low-to-medium risk in the quarantine

regulations of India. 
 The risk associated with the importation of low risk
 
germplasm can be reduced by inspection and treatment procedures.
 
Consequently, for 
those species, NBPGR processes germplasm importations by

inspection and treatment. Similarly, 
the Directorate processes commercial
 
quantities imported for 
planting by farmers, growers, and gar4eners. However,
 
inspection and treatment 
are not usually adequate safeguards for the
 
importation of 
high-risk crop species. Therefore, the regulations of India
 
(as do those of most countries) prohibit co=ercial or 
private importation but
 
allow high-risk germplasm to enter through NBPGR under safeguards specified by

the Directorate and/or NBPGR. It is these safeguards (e. g. modern sensitive
 
pest detection techniques, postentry quarantine in glasshouses or
 
screenhouse,) that require strengthening under the 
project.
 

(1) and (2) Paragraph %.43, Environmental Risks.
 

The statement that gave rise to the environmental concerns of AID is as
 
follows: "Exchange of 
seed and plant parts involves the potential risk of
 
introducing plant pests and pathogens 
into countries or regions where they had
 
previously not existed."
 

The concern about the adequacy of the planned activities to deal witb the AID
 
identified risk is addressed in 
the same paragraph by the following sentences:
 
"One of the purposes of the project is to strengthen significantly the plant

quarantine capabilities of the NPBGR," 
and "Thus, a strengthening of the NBPGR
 
plant quarantine capabilities as envisioned in the project 
should help protect
 
India's flora and plant habitats".
 

The ability of a government agency to 
process high risk germplasm depends on
 
the training and expertise of the staff as well as the safeguarding features
 
of its facilities, equipment, and procedures. Since the Project Paper under
 
review does not spell out the procedures, it would be difficult for PPQ-APHIS

and ID reviewers (not concerned directly with the project) to determine the
 
adequacy of the planned activities to meet the environmental risk mentioned in
 
paragraph 5.43. 
 However, it is likely that the topic was considered and
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addressed by the first design team. The planned activities call for the
 

strengthening of the Plant Quarantine Division in providing quarantine
 

services that will lower the risk of introducing exotic pests on imported
 

germplasm-particularly high-risk germplasm.
 

Notwithstanding, the lists of intended equipment purchases, short-term
 

technical assistance and consultancies, projections for construction of
 

greenhouse and screenhouse facilities, and plans for training of Plant
 

Quarantine Division personnel can show the thrust of the program. These item6
 

indirectly measure the adequacy of the program activities and procedures and
 

to what extent and direction the Plant Quarantine Division is to be
 

strengthened.
 

The BASS conclusion stated earlier was base-d on the following project plan
 

funding proposals:
 

QUARANTINE GREENHOUSE AN[, SCREENHOUSE FACILITIES CONSTRUCTION:
 

1. Page 8, e
 
2. Table I, Page 17
 

3. Table II, Page 19
 
4. Table Il1, page 29a
 

TRAINING
 
1. Page 12. A course (in India) will outline new techniques for testing
 

vegetatively propagated materials for pests.
 

2. Annex D, Page 20, Identification, control, and eradication of potential
 

invaders.
 

3. Annex G. Thirteen trainees for 46 person-months over 5 years. (Virus
 

indexing; seedborne bacterial detection; serology; taxonomy and
 

detection of insects, nematodes, and fungi; pesticide application and
 

safety; sughrcane quarantine; and advanced program management for
 

gertmplasL quarantine operation, pest risk analysis, and biological
 

decision making, and germplasm quarantine oneration.
 

CONSULTANCIES OR SHORT-TERM TECHNICAL ASSISTANCE IN PLANT QUARANTINE
 

1, Page 13, (iv)
 

2. 	Annex F, Greenhouse engineer (4 person-months in 5 years)
 

Plant Quarantine Expert (3 person-months over 3 year6)
 

STAFFING: The present quarantine staff of 17 sciantista (10 Ph.D and 7 M.S.)
 

and 7 technicians (Annex D, page 44) will be increased by 5 scientists
 

and 2 technicians (Annex D, Page 45). After, the greenhouses are
 

operational and seed health testing expanded, it may be necessary to
 

increase the number of technicians in order to maintain the safeguards.
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RESEARCH TO SUPPORT REGULATORY ACTIVITIES
 
I. Annex D, Page 20
 

EQUIPMENT: ANNEX E

(Pore: The list 
contains 116 entries, but 
one page with entries 34 through 53
is missing from the copy reviewed by BASS). 
 The following items of equipment

support the safeguarding activities (i.e. protecting the environment by
preventing the escape of 
hazardous 
pest that might be present with imported
 
or exported germplasm).
 
53. Serological laboratory equipment
 
54. Soil sterilizer
 
55a. Plant propagation greenhouse, 
insect proof
 
55b. Plant growth chambers
 
56a. Screenhouses, 25 
x 7" (6)
 
56b. Screenhouses, 30 
x 60 (3)

57. Quarantine greenhouses with 
climate control and
 

phytosanitary features (30)

58. Virus Indexing Glast;houses (5)

61. Heat chamber for chemotherapy (2)
 

It is likely that 
the missing page with items 34-52 contains some other items
for use in quarantine since the missing numbers 
occur just before items 53-61
which represent quarantine equipment. 
 BASS assumes that autoclaves, laminar
flow hoods, and 
fum.iga:ion equipment (chambers and accessorie6) either appear
on the missing: page or will be purchased oitside of 
the project funding. If
ultracentrifuges are 
not listed on the missing page, they 
should be included
in the project. This 
equipment is essential for virus characterization and
identification as 
well as for making antisera used in serological testing.
 

(3) Other Quarantine Elements Identified by Dr. 
White Page 5, 3a: Refers to
collections of germpKasr- already in India in 
storage or the The
in field.
word "dispersed" wh. 
 ch.cld be used in in a regulatory sense to mean
dispersal of organisms appears 
to be used in this report to mean "relocated of
germplasm". Page 7, Sb: See above 
comments under (1) and (2). Page 7, 5b:
is our understanding that NBPGR exports of germplasm to other germplasm 
It
 

systems'will be accot 
-Lsed by a phytosanitary certificate issued under the
standards of the International 
Plant Protection Convention. Page 8, b: See
above comments under (1) and (2). 
 Page 10, 1.18: See above comments under
construction and equipment Page 12, 
1.20: See above comments under (1) and (2)
 
as well as training.
 

Pages 13-14, 1.24: above
Sec comments under 
(1) and (2). Germplasm enters in
accordance with the quarantine regulations of India as enforced by NPBGR.
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