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PREFACL 

Rice is the most important cereal of India, contributing nearly 40 per cent of' 
tile country's food production. Systematic research on rice improvement started 
in India in 1911 with the appointment of a Special Botanist in the then Province 
of Bengal. Almost Inmediately afterwards, a Special Botanist for rice e, 
appointed in Madras. Since then, rice research his gradiually been taken up 
by all rice growing states, and at present about 80 research centers diistrihucd all 
over the country are conducti.i2 research en thi., crop. Till 1930, ho\\e\cr lleciLa! 
and Madras \ ere the only states which had full time Botanists for rice. >c otiler 
major rice growing states had one scientist to coordinate rescarch ol all the cereals. 
This position did not change till the establishment of the Indian Council of Agri­
cultural Researclh. From its inception, the ICAR had been sponsoring and pro­
moting iice breeding and improvenent projects in the various states. The ,tale 
research 'IIsLituhions have primarily been breeding centers and hae been Iiiostly 
engaged in tackling breeding and agronomical probhleiIs rela ted to the n1:01.1uri ty
and market Cqluality reqiii rements of a particular state. 

The Ceitral Rice Research Institute \was established at Cuttack in 1946 Iy the 
Government of India to undertake research on ill aspects of i-ice cIlture, to in\esti­
gate such problems which have wide application in tie Couniitry and to scr\e as a 
center of authoritative inafomlatiol on all matters relating to tils cr-op. The CiRRI 
and the state rice research stations have made important coitibut ols towa rds 
the improvement of the rice crop. Il the international field also. tle Centiral 
Rice Research Institutte played a pioneering role in servicinu the iudica-iipoiiia 
hybridizatioi project sponsored by FAO in 1952. 

New vistas Iou rice development \\ere opened up \With the evolutiol aiid p)opulari­
zation of non-lodging plant types. The firist dwarf variety to be gro\\n in Indil .TaIung (Native) I,raised both hopes and fears. Hopes came fronlie indication 

that the barrier to high yields has at long last been broken in licindica rice, \\x 
disease problems suchI as bacterial blight and tLungro vi-us. cneratcd f'a rs \\itii 
regard to risks involved in the cultuvtioi of this strain. The urgency of i 
fying research leading to the development of locally acceptable tech nologv \v: 
recognized immediately and i-esulted iii the initiation of the All-India Ctoordilatcli 
Rice Improvement Project (AICRIP) in 1965. 

The task of AICRIP was to speedily develop a unified national grid of' co­
operative experiments oi all aspects of rice production. All the existing rice 
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launch a frontalresearch institutions and personnel were brought together to 
at:ack on poor rice yields. AICRIP has been discharging these responsibilities 
with distinction. 

l-lt- importance of rice research demanded a closer linkage with the International 
Rice Research Institute on the one hand and with the national institutes and 
ericulturtal universities, on tile other. Tile agreement with IRRI and USAID 

proxided this opportunity and has helped to increase the pace of rice research.
[hFe accomplishments of this cooperative effort thus bring credit to our scientists 

,111d the collabm'rating scientists from other coUntries. 

AICR IP ,.Inow flunctioning as ,ajoint venture of 125 rice research stations all 
oVer the country. This nat'ona' network provided tile research base necessary 
For ratpid field testing of mate'ral and the identification of varieties for different 
ecological and input-supply conditions. 

This report, prepared on the termiimticn of the ICAR-IRRI-USAID contract, 
provides useful information on Ole progress made through national and inter­
national cooperation. I am sure this will be found informative by all interested 
in rice research and production. 

M. S. SWAMINAIHAN 
Director General 

Indian Council of Agricultural Research 
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FORETUOR D 

It is a distinct pleasu:'e to write a brief foreword to this report on the history 
and achievements of AICRIP during its first eight years. As the title of' Ili,­
report indicates, it i,; the basis of h.dia's rict revolution. 

Being at -File Internattional Rice Research Iiistitute (IRRI). I had an oppor­
tunity to visit India frequently. and I attended many olrthe AMICRIP 'Aorkshops. 
particularly du ring dhe Iirst iVe years or the proJct. 

To me, the mst sinicant change that took pl;ice duiing those ea K 'A 
tile gromtll o' tile pirit of' cooperation a1mon .12 'reirch v orker>,from t lie 
states ,.Ind Ironl vario us other rice research orgaiznttio in India. At tlie 
beg Ill 1ing Cvei y unit, having been accustomed to operating iiideceiiclil y. conii­
pued to view this coordintd scheme " ith considerable liZsgi\inc. -!\\ C er. each 
yea r you cotild see this feeling subside. aild true initl-Cst in a natiolll pro r!I-a11 
developed. 

Much credit is due the laders of this enlort. I)r. S. \. S. Shatrv aind 
Dr. \Vaylne it. FreenaL.n, for their patient persistence in makliiijg thi., pro jel 'A *\rk. 
In the early days the project "as beset by a lack of phvsical facilities and 17'1erally 

inadequate hiilnncian support. \Veaker men woinId have become disheacteiied. 

I have read the manuscript o'this report and I lind it to tell a 111ost e.ci tin, 
story of how a group of scientists. " ith freedom to ".ork creat ivelv, clhalged the 
face of the rice-growing panrts of India. The task is inot yet Ihinishcd by any nea11ns. 
Lbut the \\ay nom seems clear. If India can but Colltrol its popi lat i ,1rot\vlh 
rate, its future looks Iar bi ghter today thai it did a decade ago. 

'ROBERT F. CHANDLER, JR. 
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A CKNO WLEDGEMENTS 

of SuCCeSS it hasThroughout the short life of tke rice projec. 	 what measure 
thi"wholehearted cooperation ofachieved has been tl;e result of team effort: 

It the country: the laborersstalls at more than 125 rice research stations tlrou' 
in th, field: the technical support of tle pe",ssional stafl': tile administrative 
stall' \\ho have in addition to their regular duties, devoted long hours to bring 
01ut progre,'ss reports on time: and tie tii lncial strengthening provided by all the 
va rious agelicies iner ,ioaed in this report wvhose sup,)rt has been used in a comn­
plementarity of eflort to a1chieve common objectives. 

Special mentionI should be accorded to Dr. Robert F. Chandler.lJr.. \\ho prc­
vided inspiiation and guidan -e and '''ho made strong proposals of linkages of the 
project \\ith developiIxlt Ciort. Dr. A. C. McClung as tile International Rice 
Resea:'ch Ilist uLC (IR RI) administriaor of the contract gave special time and 

D.S. AthWal Who succeeded him hasc,;;nsideratiu; to the project. Likc\ise, Dr. 

pro\vided able to pr1ject. 10 tlne pro­guidance tile To ,11o i PRI stall' who have 
vidcd time. inspiration, materials and guidance. we owe a large measure of our 
gratitIICe. 

In l)r. B. P. Pal. Director General, Indian Council of Agicultural Research 
(ICAR), 1966-1971, \\e found a strong supfporter and an ardent advocate of the 
rice project. Likewise. Dr. M. S. Swxaminathan. the present Director General, 
ICAR, has strongily supIported tile project and broadened the vision of what the 
project c'2tld be and could do for rice and society. 

Dr. A. B. .oshi and Dr.T. R. Nlehta as Deputy Directors General (Crop Science). 
ICAR, have spent many hours in Workshops listening patiently and providing 
guidawee to resolve differences that were certain to develop in an "actio i" 
progra li. 

Wise counsel and .,,uidance have been provided to the project by Dr. K. Ramial, 
Member of Parliament, as Chairman of the Scientific Advisory Committee, for­
merly Director of'Central Rice Research Institute and formerly with FAO Bang­
kok: Dr. N. Parthasarathy, formerly Director of CRRI, and formerly Rice 
Expcrt with FAG, Bangkok: and Dr. S. Y. Padmanabhan, present Director 
of CRRI. 

The Andhra Pradesh Agricultural University (APAU) has rendered vital 
land was provided by the government ofassistance to tile project. Although 

ithe major part by the sharingAndhra Pradesh, the housing of' the stall' was done 



of space by the APAU. Vice Chancellors 0. Pulla Reddy. ICS, and M. R. Pal, 
IAS, and the Directors of Research, Dr. Ch. Krishnamurthy, Dr. T. V. Redd\. 
and Dr. A. Appa Rao, have made it possible to accommodate the rice projcct
in its various huildings, Likewise, the Regional Research Center of IARI undel 
the leadership of Dr. L.. G. Kulkarni and Dr. N. G. P. Rao pro\ided space fIr all 
the stall in the early stages (,r the project and later for portions of staff not acco­
mmodated elsewhere. 

Dr. Clarence C. Gray Ill has been associated with the project fromn1 cqr it.,
inception, first as Division IIead of A'gricun ltural Inputs Or LSAi) ,-CO 
Delhi and later as Associate Director Deputy Il)irector, AgriCtliuril SaIand icil 
ces, of the Rockefeller FoInda tion. His early :Au ppor, enabled techniciaili to 
serve as working mernhers of a team ol'scientists and not a ad' ,ors. II is 
concepts were very aly supported and carried out hy his suiccsor in All1). 
Mr. John S. Bals, up to tIe end of' the IRRI All[) contract. Their Sul-port and 
perception made the project one o1 the more uiqiIjue o" the A I) colt raC1. 

Dr. R. W. (u nimines as ie'J Director of' the RockeleleCr FoUllda tion. NeO\ 
Delhi. provided the biui prIi hls of' tile original coordinated cereal i ipro\Cn'cnIt 
projects upon whiclh lhe rice project \was patterned. IHis support and the support o' 
his successors, Dr. G. B. Bairid and Dr. Ordway Starles have proided to he 
proiect a measure o' flexibility hiclh. combined with other supporL enalcd the 
project to have lcessary stall to make ti. multi-lisciplit,eanm awi lable fl'om 
the early stages of the pro-rai. 

Dr. Dougl.s Ensnincir Representative of the Ford Foiindation. his SilCCeS­
sol-, Mr. Harry F. Wilheln, and Dr. A. A. Johnson. Program Ad\is'r. Ford 
Fourdation, have sho\\ n special interest n the project "lh cli enabled a broadenin' 
of AILCRIP activity to inlLide on-larin testing as district trials and inlinkits. 
Their supi-ol to the prograni or hot plant resistanace bieedinl in the f'orm cf 
glass house flcililies \ ill greatly accelerate this phase o1" the progran, 

Without all this support and good "ill, the project \\ ould ha\e iemaiined just 
anc tWer project. With thlis support. inspiration a nd guidance. the project h:i., 
done Much that a coordinated project is supposed to do -- cooldiinate and serv,. 
Much renains to be done N\hich will demand tile continued support and tean 
work of all. 

\V,\YNr: H. !lltx,\ 

Chief o' IParty 
vIIiUSAID i.A.. . . 



INTRODUCTION 

Tihe period covered by this report, 1965-73, has been one of the inost dramatic 

in the history of Indian agriculture. Beginning with two years of drought and 
scricus food shortages. Indian agriculture has made momeltous strides toward 
selff-sulliciency in food production. 

Tlhe term "Green Re\'OlutiOn" has been applied to this tr'ansition period--­
froni one of despair to one of optimism based on conviction that great potentials 
ar 1 \ a'., ilaPle to the Incian I rmer that did not exist a dec:ide ago. 

The All-Indil-a Coordinated Rice Improvement Project (Al'RIP) has played 
a vital role in this transition period. The potentials ol timproving rice yields were 
thoroughly explored. Ne\ \'a rtites and other technology demonstrated to the 

which could be made avai l-iHe to tileresearchers themselves tihe potentials 
faLrmer. The rca li/,ation that the new technology \\as someli ne \hi ch had to 

other responsilhitihes thait \\otId havebe "sold" ca ie as a slo\ a\a :kening to tle .

to be assumed to enable others in addition to researchers to embrace the new 
v.'arieties and cIt ural Ipractices. 

The pr'ect has not ollv been a moviig force. coordinaiting rice Iesearch, but 

has assumted additional rc:;ponsibihlities jtust as vital-linkilg products of research 
with arnirs resources through an active participation inl extensioni activities 
through nminiikit plantings Onl frll'ners' fields which aIve united farmterS, extension 

imen and researchers in a truly green revoltion in rice. 

This brief report developed at the termination O1 the I RRI,/USAID) Con­

tract Nesa-303 is not inteildcd, to be a comprehensive accoutl of the activities 
of AICRIP but a chronicle of the project itself and a guide to other programs 
which have the same objectives to be achieved with limited resources and time. 
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S UMAA R Y 

The A1-India Coordinated Rice Improvement Project is one of a number of 
coordinated crop improvement projects initiated by ICAR in an effort to acceic­
rate research and the application of research findings to increase production 
to mreet the drmands of th, cver increasing population. The focus of research of 
several disciplines on the crop probl,'rnis related to inc!,s:,Lsing production -breeding, 
agronomy. pathology and entomlogy has enabled simniltaneous inprovenent 
of a nunber of aspects ail'ccting production. 

Research concenltrated on the introd uction and breedinge of" ncw rice \arie­
ties having the new rant type which has provided the basis for substantial 
increases in potenltial \\itll \\licl \\ere ii Iodgiinc, Ierti­woductioll Varieties .­

Iizer-responsive. itih good Willering potential, and erect dark green leaves. 
Involving all the major centers of the country in \arietal eval,.latioll enabled 

o1 in \ alIthe rapid accu ii iuiiltion of stal ion-yea rs data \Vh ich proved ua ble in 
practices todetermiigli varieties to be released to lirniers: for niiaagenelt 

be used \\ith the ne\\ varietlies: aid evaluation or selections and varieties for 
their reaction to insecis and ciseases. 

During the cifhi years or its existence, the project has re;.:ased 16 \aiet ics 
through the Ceniral \ariety Release Committee and a pieater intimber of 
varieties have been released by different states Mhere these varieties appeared to 
have better local adaptatioii than the mo'e widely adapted varietie- released by 
the central governmelit. 

Of the varieties released by the state and center, nine have beein introduced 
while all the others have been the product or breeding prograiis \\itlhin the 
country. 

Utilization of these varieties by lariers has ioed at a moderate but 
steadily increasing late from 1966 to the present time when between 20-25", of the 
entire rice area is plantej to new varieties. The area inIndia is aplplroxiiately 

inall of1the rice growingone-half' of the area no\\ planted to the lie\\ varieties 
countries oF southern and south-eastern Asia. 

Substaintial ilIputs in support or the coordinating center have been provided 
by assistance agencies \ith Rockefeller Foundation providing the nore siubstail­
tial nanpower inpult and IRR I:AID providing over 50 per cent of the financial 
support. 
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as a result of the concentratedThe strong leadership in rice reasearch developed 
efforts of all agencies has created an effective coordinated progiam in adap­
tive research. This has led to clos!y allied aciivities involving extension and training 

farmer adoption of new varieties and practices.in order to Iore rapidly get 

extension tool proie d highly effective in distributingThe 'minikit'" as an 
new varieties to farmers and in introducing new practices. Productive re­

patterns of
search was creating new varieties at a rapid rate .1nd the existing 

were not effective in keepingseed nMultiplication and extension promotion 
of improved varieties. Evalktltion was a process of 

pace with the development 
research which no longer needed repeating by extension personnel. The pro­

blem then, after evaluaition, was one of acceptance and chaange. The minikit pro­

small lots of seed of new varieties to farmers was an 
gram of distributing 

to make a final choice among varieties.extension tool enabling farmers 

been in three directions: a diversification of func-Evolution of AICRIP has 
base, to participationtion from coordination, to coordination with a research 

in surveillance aid then to participation in extension activities. At the same time, 

the program has diversified from "production" breeding to breeding for high­

yielding high-quality rice, to the incorporation of built-in resistance to 

The third direction was in the development of a highly
diseases and insects. This deve­
motivated team of Indian scientists dedicated to research in rice. 

in the level of research accomplishment per individual,
lopment, significant 

of Indian scientists and their productivityis a demonstration of the competence 
when they are provided freedom, encouragement and fac~iities. Products of 

much greater marketability and
this research are now providing varieties with 
other varieties with greater stability of production in areas where tungro virus 

gall mit.ge are serious hazards to production. Continued research in this
and resistancedirection is resulting in the develop.ent of varieties with "multiple" 

along with high yield potential and good q-iality. These will provide the farmers 

yield stability and grei:ter marketability as well. 

During this period under repcrt, the foundations of a green revolution in rice 
to enable a sustained increase

have been built. These foundations are expected 
effort, can be

in national production and, supported with continued research 
raise levels of production potential.expected to continue to the 
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BACKGROUN 1) 

The rnagnitude of the task of revitalizing the rice research and extension pro­
gram in a COtlntry gro\\iflg one-third of the \,orld's rice .1ultiliCe a. d\i ;nic
leadership, a dedicated research stalfl an en\ilonlllel !,or creatiCe rckcarch id 
the best facilities that can be provided. This base has no\ hecn dc\el(,ped. 

For India to make substantial increases in rotuction of the ma.,,nitde attainahilc 
throuhthe use of flC\\ \arietiCs. packag!, of1 ract ices and croppi nL sstell>. reqi ire 
the highcst of, priorities. It lighlt hC said thaL lildia's aI1ricuCltulal anid fo,:,d 
prodtuction progral rests Lipon Mhat cin ihe .ccOmnp1 ishcd \\ilh rice. 

The importance of 1 continuiin2 expansion il lroductiol is illustratcd in 
/,gure I showing the (OI estimates o 'Iice need> b\ the v.alr 21)0. The \'iC!d of 
2,400 kg per hectare of milled rice seemls ill attafi nale tllget \\ ith existing \ arnies 
and technology. These ne\ techniques, sipported by continuing, research and 
extension effort, could brinc thi. taret to realization e\en earlier. 
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Tile All-India Coordinated Rice Improvement Project has served many purposes 
during its short life history. 

It has been a demonstration of tile effectiveness of Indian scientists working 
in India \Mhen they are \\ell motivated, facilities provided, and a necessary stair 
discipline de\eloped. Assistance agencies hae provided many of tile funds for 

enabled the necessary man­the headquarters pro.grinl during this period v hich 
po\er inputs to pro\ide a Inl ilt i-disciplinary ellfor that could not have been 

achieved otlerisCdurin-1 tile Fourth Plan period. 

AIC'RIP has \\isclv molded the assistance Q,1Cllcy pl'ogram.1l-ls around one 
unity or purpose for the benefit of allIndian program, achivinzg thereby a 

concerned. 

leadershipAIC'RIP \\a s uniqutie in being able to develop a research ui nit whose 
like its personal Indian lLidershi p. was based to a considerable extcilt, on merit. 

research scientists have creditable accomplish-AICRIP and its net\\ork or 
nlelnts in the dC\elopenlt of ne\\ varieties Mhose use \ill increase rice produc­
tion. It thereby delonstrated tile importance and necessity o1 coordination sup­

ported by resea'llch. 

It haIs de\eloped. in conjunction \\it h other agencies. alil extension techlliqice­
in ihe lhilippines ­the miniki. in adaptation o1 a prOgziill first nalled and used 

which has cratcd a SCnNation aiollne administrators. extension personiel. re­

searchers. and Farmlirs bcAu'.sue of its Iiih deiree of e!Tcctiveness. 

plogral l ha.s w.elded .on sen. atict research ccnteirs into a dvna-The coordinatcd 
\\ ilh ullit\' 01' purpose in tackling ne\ oljectives to create better \arieties,mic zr-1ij 

aigroini Mic praclices. plant protection a1d problmcn detection. 

The rice project has been uiniquC angl the coordinated proglns because 

it has develoNed ini a new eil\irolnient \%here \"\hat \"as accomplished, or not 

to all see. It \\as not o\ershado\\ed I being a part
accomplished. \\as open to 
of some a.I1ready existini- institution. 

To preserve this successlul operational pattern, it \\ill bei inportant that tile 
become mi\\are o' tile subtleIndian (ounCil o1 A,,\rieuIUtiral Research (ICAR) 

enabled the project to make the acconplishments it
contributions \\hich ha\C 

decision ICt\R has iaken reCarding stall to replace those supportedhas. -The 
time for inplcinlenta­by assistance agencies as these agencies phase do\\ n needs 

tioln. The ne\\ headc~larters. and buildings Vet to come, provide an important 

step in enabling AICRI P to asSUmi1e tile resCponsibility o coordination, continiue 

an active research base for coordination, reseach and extension training. and 

conmmunicatioin. 
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The pattern or spread or new varieties is illustrated in /hure 2. The man
tude of use ot the IC\\ %arieties in India rather overshadow\s tile spread iln 1111,1
other COLulntries (]-7'al" 3) even though the perelitage o' comrie ma y h beti
in countries such as layia and the Philippines. Within India. cetaiii tatc, hatL.
experienced an even I11ole ra pid hispread. One rea1son for hle \arititoi in rate o t1"Irc'
in India isillu.tratCd in I"if,,/'C 4 \which sho"s the spreand or lC \Aricti, in i-lat.i
tothe percentagc of'the rice area tinde, irrn.!ltioil. Thi, irClaticnhllil i,, Hi!
does not o\erride other 'actors \\hich aeCOUl-ted for reliati\Cly 11oo01 ite o' ,priid ii.NAIadhy a Pradesh (c2", in 19 72--/) col pa red \i 1lb L tar l) radcih"I ,,. oit i.
Andhra 1 radcsh (.3 compal.ied \\ ith Taniil Nad Li (76.) "j. Iri lionIai liti,
have not changued \ ri-VM.d,so inqv so the Fact that spread has occurircd in the iilm­
advanced state,, indicate,, i!\\Is 11o1 a lack oi" irriation k\hic rctardcd ,'pread illear-Iier yeai'rs hut rat her it \\ , other Ifictors \\ hicl inhihited spread or at least did not [)I.(­
mote the use of' 1i]\\ \aIaietiCs. 
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The diliicuLtV illachieving targeted yields and production stems frol nIlatural 
as well as man-made Obstacles: 

I ) lhc nitrogen response or the rice plant is lo\ cirin thl ielonsoon thanii 
in the lry. sunn, ,ai season. This illposCs a Imli on productionl 
MliCh i tiln i fli understood. The possibilities of creat ing geno­
type, 'Aliicii can be l toreefficien! tinder those ciiditions are ust now 
heing C\ 1lored. Since 80-90", ofI tile nlatiols rice crop is gro\\11 in the 
n1t011,00II sea soil. this phiIcIo0il \\ill continuc as a1 obstacle until 

begin to iiiniize these seasonail defcliencies.Illlherl 'adVainccs 
(2) )\ ri ticS no,. bein ,_,ro\\n are prii arili,hold graincd and lack 

gomI resistaince to disCascs and insects. Nec\\ >clctiols \\ith good 
yield potentlial aid much hclttr grain qualiit aie being released. 

liiius riii in !)oofr ma Ieta.lahilitV as a harir o spread aiid pLro­
dlict ion. [Ilhues C\ Cr. iCCd bttetCr levels of resistancec to\atCiCtis,. hio still 
cliSCa n, in sd iaor ci aid prolcm ,, identi­e iase insect ha'c been 
flied aniid pio._,ra.iim aIe ' \cll on the \\ a, to\\arId idcitil'yi g Ile\\Cselections 
carryine tlhese ic.tiaince facto r. 1Ih1S sClection'. hii iln1p11rodtuction, 
\\ill ha.\c a hiiger I' l' stabilized ield prloranliicc. 

(3) The n ni.iiess o1l rice product on in India 25.1()t)X0(00 rice lIrniers 
and 37 nmillion hecaare, of rice -- is in itellr a rill for siowo spre;d 
of ie\\ tchioloL iCs aind it demands differeni types of extel il; 
a prlliacisChC thaln thiose usedt in nliorc de' eloped countries. lielc Iel 
of cclucat ion. Iali'ml site. icsoIce . aiid credii \\rihiiCsS ael'e all closely 
associated \\ith lie probltie of11-0111CIliiii r Or r".01' o'r 1 

lloC'\c-. eveni the small llrmTrS areC shio'1in" trend.s in accCptancC 
\\hich are cicowngic ili. I-l is \\eSt eBenril \\heric cropsanncr' I'\ 
call he gro ln ol . part or the rice alrca. hi'. lladc I\\o Si en ificlnt 
chingecs. R.ice ini the dry season has increased fromi approx illately 
40.000 hec tares in 1966 to 250.00()0 hleci res in 1'72 \\itl i a Iareet of 
o\er 400.(0(00 hecta' es in 1973. Alon, 'vith thi, increase. \\hicl has 
been stimilIlalCd by the noticCablC increase in a'\,ailabilitv of1irrigation 
'.\a.l1 has been aillincrCase of' Siliilair macniluide i llara of' w-at 
at11Ie saume rue. A fhici b lgc, perhaps,,imorl notcolrIhy, has 

been Ile increase ill arca ill rci\\ \ariCtiCs (11rinlie tile SaIIC season. 

Illi mC o tlie districts of' tile State. i ni a, )()(' rice aciCageas of' the 
\\;Is, ill noC\ \irictics in 1972. In otlher w\cr . iay Carniers are 
lb iiliira. i\ihthe mierits of, the IC \arIOtiCs a d 'Aill use theri \where 
risk, a ' Ilcss aid tle prolitahiit v of' ca,h inLputs is hitIlher. EX­
perie'iccc it lie e\v and techIolog$y tleseth i' \alictiCs related inder con­

ditiors \\ill ,lahle bril'lrs to iiiprove yields illthe ilonisooni season 

by adoptill, the w\ technohloics Ol iinmo' and ilbOl', or' the rioiisooi 

ai'cas as they ga in kno\ ledge aid experience. 
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The original goals of the project centered on the poor nitrogen response o!" 
varieties in the monsoon season and the shortcoming of the first dwarf varieties. 
The need to accelerate adoption of the ne\ varieties and practiccs has inwo,,ccI
the research staff. These men \were the first to gain experience \\i the n."varieties and were the strongest advocates for adoption of thesec> \ aria 

()IL!l in­
such as the minikit and indirect ivol\ent th ro ul short COLII 'C, aad tiriLn il)* 
progralls for e\tcinsion personll1las added a major dimcnsio- to the i*c. 
project. A nat ural evolution from research to prodtuct promotion ha,, ,CCLU reCd 
so that extenslun has become a major additional disciplinc needed for the impact 
program to provide the necessary impetus to productio,. 

Direct involement in extension ac:ivities ttl h seed distrihtin pro_,r 

IVI 

a-
i" ' J I"'77;C:.'?~~~1 

Fiehldi s'.vionls mongrI . i. 

7 
6 



THE SITUATION 

Rice is india's principal cereal crop, accounting in the early sixties for as 

much as 50 per cent of the cereal grain production and constituting about 40 
per cent of the diet of the average citizen. It was grown on 30-40 million hectares 
by as many as 25 million fariers. One-third of the world's rice area is in 

one-fourth of worldIldia but )roductionl had been low, accounLing for neairly 

prod uCtion. Long term trends in prodLiction are reproduced in Fru'cr 5 

1a/d 6. P[rodluCtioi increased about 3", per year frl1 1952-53 to 1964-65 with 
iaC'1sed irca alcc, luntilng' for pCrhaps 1.2"., and increased yield only 1.1 ",.. 

demandsPrLodluctiOll increassc, were not large enou.h to satisfy incrCased lood 
the continOLS )Ol)latiol increase of 2.2",, ann.lll1y.caIsed by 

% OF 1900/01 

220 ,,1,,,. 5 ,-clvofprodultion 
Total crop. in I90() were ilsu[licinll to 

-- Food grain ,.,"" ] .Ut/) co.s t t ('(,.\expad­
1 80 --. ...... Population,/ 	 inlg ipopillionl wc(/ ItJ/bl' 

(.aSm'C c" IF tj' a .i-,riculltu'al 

I-'coomlic Rcpori N,. 59,140 
4# 	 ELCtomic If-crah Scriiucc 

I ".S. /arpltlwu of[ ,Algri­

100 " ...	 i.lii..111, 1970) 

1900/01 "10/11 '20/21 30/31 '40/41 '50/51 "60/61 '70/71 

The experience of the ICAR efforts ainlcd at stimulatingi production ol'nmaize, 
wheal, Sor'ghuM ii aidm millets througlh coodinalted research led to a decision 
to pturtc a si il ia r alpproach with rice. Reseaiclihad been pirimarily a state effort 
and in many.11v states research on rice beguall long- before resL ic;ll ol other cereals -- as 

in \Ve,,t 	 Bengal and the erstwhile Nidras State. By indepcndenceearly a,, 	 1911 
(I 947). the carlV efforts. pi .imarily in pili-e line selection. had provided the i proved" 
varieties hCine" co'Vn1. These had been selected .lnder conditions of' low Fertility 
with fcw\ cash in!puts. Under sichI condilion.S, thCse vaiieties provided a stabilized 
pier0o-iia.nCe, Illucttiting only as rainf'ill, disease or insect leSS1ilre affected their 
limited potential. The yield potential of these varieties had definite limitations 
IS farm'lllerS and resCarlchers f'otu.nd in the 1960's when they attempted to improve 

yields with greater inputs of' fertilizer, the "Japanese" method of' cultivation, etc. 
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Realizing the limitations of these varieties to increase production. Food and 
Agriculture Or.anizat on (lAO in 1953 proposed a regional prograllm of crosinii 
to iniroducC the better yield PClcrialce ofJaipanese \ ieti, into the rice \aiiricI.s 
of the tropics. The nc\ly lormed Centra l Rice Researlch Intillite (('RRIi) at 
Cuttack . Orissa. a Center for this crosi l actli\iv, The olhect'i\C or the 
prograll \iicr oly defined in terms of inicrlasing vield, \\ ith no clear-cut i n 
prototypes wiich Would enable t"is oljcctic to be reaclhco] \\ith ccrtati ll. il lh 
early sixties. The iternational Rice Research lislitLite (I R RI). anila. Philippllnes, 
basi t,, its sttities ol ea.rlicr \\ork in ,p.la-ii aand elsex\ here. conclusi\ ely deoilonrated 
the elnLctiveness of an improved plant type ill increasing the yield potential of 
tropical rice. 

As information on plant type became available. India recogni ied ne\\ horiwons 
for increasii ig rice yields. The coordinated research acti\ity \I aSelected aS 
the neans of' qutickly creating new \arices and otlher cchnology to aLdapt t he 
new plant types to Indian conditions. By 1965. it appeared that plant type waS 
the niajor harrier to incrcasin , rice yields and the identiticlation of high yielding
varieties f'rom illtrotuced ma teriaIs aidl selctions f'rot Indian r11Li t oro­

glrarns became a ii:ajor objective of the coordinated ptroctramti..\ iong Wii 
breeding, the coordinated prograi involed other disciplines ,iid th cxisti tic 
research centers of the site research p!'ogramlS o rca [C a uiti-d icilph ie, 
multi-location approach to achieve the ob"jctives of the program. .oint 
eflorts by nany scientists located at the rice statiions throtghiout Intia conduct­
ing well-planned trials provided maxirum results in a short period of' lime. 
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ACCOMPLISHMENTS 

Accomplishments in Coordination 

Essential to the achievement of meaningful research results was the develop­

ment of a team spirit N\ithin and among the various disciplines which recognized 

common objectives and accepted these objectives as those which could be 

achieved by a near unanimity of effort. 

Coordination developed commLinications in planning, review and evaluation of 

results. replanning research trials, and in disseminating information. 

To create condition, for effective coordination, workshops have been held, 
and then annually since 1971. At these workshops, re­first semi-annually 

search workers planned research for the ensuing season and reviewed results of 
tile previous seasons which were presented in progress reports submitted to 

2' workshops and significant accomplishments isthe workshop. A summary 
presented in -II/lm/i.v I. 

In addition to the regular workshops, several smaller groip meetings have been 
held and are summarized in Appenfix H1. 

As the program developed, the importance of discipline workshops be­
came more and more evident. The value of these workshops was explored in 1971 
with a seminar on statistics at which Dr. Kwanchai A. Gomez of IRRI acted 
as consultant. In 1972. v\ith the assistance of Dr. Ivan W. Buddenhagen, the 
pathology seminars were specialized into three core groups for fungal diseases, for 
bacterial diseases. and for viral diseases. The latter group met jointly with the 
group in entomology for a portion of the time. The objectives of these meetings 
have been to more closely identify problem areas and to develop research to 
provide solutions. The discplines of pathology and entomology do not lend 
themselves to a blanket coordinated trial approach to adaptive research problems 
but instead, research must be more location-specific ,',pending upon the level 
of' disease or insect prevailing and its economic importance, available man­
power, and availability of facilities and equipment. The success of these disci­
pline meetings has indicated that similar meetings should be developed for other 
disciplines. 

The stall has visited the various centers througlhout the country since the beginn­
ing of the project. During 1966 and 1967, the coordinators travelled as a 
team \which gave them an opportunity to discuss ideas, objectives and ap­
proaches to local problems, so that a mutual understanding was achieved in 
presenting the coordinated program to cooperators. 
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A ICRIP Codhnu/tors. 

It was through visits with cooperators during tile first 18 months that the 
concepts of a coordinated project were established which e!"-bled the creation 
of a teami approach to the research objectives of the program and upon which 
later research activity could be built and achievernents quickly made. 

Following .his period, it was possible for the coordinators to increase their 
effectiveness by independent travel. AlD technicians were to later add their suo­
port in making contacts with research stations throughout the country. 

Progress reports \e!'e prepared semi-annually until 1971. Fhese included 
summaries of data rported from the various centers conductingi coordinated 
trials. The reports were not merely a tabulation of data compiled but an 
interpretation of tie data as well. Kinds of data compiled by season are presented 
in Figure 7 and tabulated in Appendix III showing the scope of the program. 
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In addition to the research results from coodinted toprils, tle resercth 
nectwork at tle coordinating center and other locations was Slimmarized and pre­
sented in an effort to feed new research into the adaptive research program and 
to stimulate still more research of this type in other centers. 

Accomnplisihmencts in Research 

As conceived by the ICAF, the All-India program would involve active 
,.reeding research at the main stations which would provide strains for a syste­
miatic series of trials conducted at cooperating stations. These trials were to 
:110lke v'arieties, agroncomic practices, insect control, and disease control. Other 
aspects )I' '--ntomnology and pathology were to require cooperative work at 

"peciticlocations, depending upon the presence of personnel, presence of the 
nscct or disease at epiphytotic levels. or facilities for studies on life history, epide­
riliolouv. etc. As soon as new progenies carne fiomn active breeding programns,
i-':y %ere Subjected to a series of tests: the Initial Evaluation Trials (lET's) at . . locations: thle Preliminary Variety Trials (PVT's) of 25 to 30 per cent of the 

)c'.tn* entries in thle IE'Is at more locations, and the Uniform Variety Trials 
~'L~s)at many locations throughou, the country wherever maturity' of the 
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selections permitted. Concurrent to these variety trials were screening trials 
where these same entries were evaluated for resistance to the more common 
insects and diseases. These trials were made at as many as 15 locations for blast 
or at only one or two for stem borer. Ultimately, 30 to 40 screening trials wert+ 
conducted each year. 

At first, agronomy trials compared new selections with local varieties but 
later, as tie merit of the dwarf varieties became established, trials included only
released dwarf varieties as standards of comparison. 

[n insect control experiments new insecticides, different form ulations and 
times of application were studied. Similar studies were undertaken for the princi­
pal disea,;es where evidence indicated control miglt be achieved by fungicides, 
antibiotics or management. 

Research in plant physiology was developed at a few locations with emphasis 
on "production physiology" to better understand the behavior of the new plant 
type in different seasons and Urder other environmental factors including 
many aspects of' management. 

Significant research achievements have been the varieties which have been re­
leased (Appendix I/). In relation to testing. efforts expended in determining
these releases are presented in Figure 8 showing the volume of entries tested in 
the various testing stages and the varieties emanating from this program. At the 
same iime, varieties have been released by the respective states and arl enumera­
ted chronologically in Appendix 11. 
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Research contributions to the project have been to a large measure the result of 

te:,ii effort, Pathologists and entomologists have worked with breeders in 
Earliestidentification of sources of resistance to the major diseases and insects. 

'o emere from these team efforts was the utilization of sources of gall midge 
In the early 1960'src,,i&sance Nhich had been identified at CRRI and \Varangal. 

\Varang al the resistance of Eswarakorra had been incorporated into tall varie­at 
tic.,, \ hich \ crc ol'agronomic value as well as resistant to gall midge. Crosses made 

a number of dwarf' gall midgesources of resistance led tohct1\een these and other 
which were in special gall midge minikits in 1972 and 1973resstalnt varieties 

Because of the potential of these varietiesprio: to identification for release. 
and pro\ ide farmers dependable yields, these varietiesto c(,mbat this insect 


alre kting utilized in pilot schenies in eldernic areas.
 

A sLIr\eV team supported by Rockefeller Fou1ndation and IRRI/AlD repor­

ted in 1967 generally satistictory performance of the new dwarf rice varieties 

ill mot areas of the country. They observed tungro-like symptoms in rice 
known sources ofin some areas. The project initiated programs to cross 

in IRRI with new dwarf varieties and to isolate othertungro resistance identified 
sources o resistance primarily from collections of Indian germ plasm available 

AtVA i,
N-

,' ' 
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at the time. These efforts resLlted in positive identification of six different 
two of them, Latisail and Kataribhog, have been successLully usedsources and 

of the dwarf type. An outbreak of tun-r0in transferring resistance to varieties 

virus oi epirpliytotic proportions came in 1969 in the states of northeast India.
 
The virus \as 	positi\ely identified by the project stafll and crosses at that time 

iF stage and from tlhese ha e ellnated selections \ hich \\ crwere in the 
in 1972 anrld plans are Under \\,I\ 1o1 lll()l€.used in mini kits in filncrs" fields 

extensive testing and seed i-ultiplication in order to be electi\elv prepared to 

conbat the problem. 

CUa)spirit.ia/ worIking w0, orls. .rfiO/)Iariou. d l il im'cd /,l-/hi/ 

to identify sources of resistance to bac-Similar activities have been under \\ay 
terial leaf blight. Resistance from these sources, principally BJ 
transferred to dwarf types carrying resistance factors to other 
insects such as those mentioned above. 

I, .ire 

diseases 
beiiw 

anid 
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Ste m borer resistnc,,' has been pursued and partial success has been achieved 
in the transfer of, existing leveL, oh rsixstancJ from TKM 6 and W 1263 to 
dlafi types. 

New germ plasm collections from Ass:m and other areas became available 
fIor screening and additional souIIrces of resistance fIor blast, bacterial leaf blight, 
rice tunro virus, sheath blight, stem rot, gall midge, stem borer, leaf and 
plant hoppers hame been identified in this collection. 

l)uring the course of transferring various types of resistance, it has been 
possible to conduct studies on the inheritance of resistance to bacterial leaf 
blight, tungro virus, gall midge. and stem borer. These studies have contri­
buted to an understanding of the inheritance of resistance to these diseases and 
insects. 
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Pathology studies have been pursued to determine host planl 'eaction, avi 
relationships to b'kcterial leaf blight, rice tunero virus, and blast. in the casc , 
tungro, this has illvolved entoniologists as \\ell in order to determine rclt.zi,, 
ships of the disease to the insect which transmits the disease from inlfected pi: i. 
Establishmwent of strainal variation of the virus in India iii d tIe \aritoi . 
transnissibility of the different strains to diltferent wriietics ha\e heen nO 
contributions to all IIuIiderstalding of thel disease and its Cpidem iofog,.. 

Agrononic experiments have also played a role in undertan'iiie plant-patiiwi; 
relationships. In tle Case of tlun.rl) virus, the possibilities ofl'eco%\ cry fioni inlceti,,i, 
are greaty enhanced i'niitrogcn fertiliiatioii is good. If iL'ectioin k ini ltc ti!iiii> 
stages of the crop. the chanes of"reco\cly are g)od '\ ith the ipplicttioil o1f 'cililicf. 
In the case of'bacterial leal' blight. nitrogen nalnaln ri lli\c cil,c sticCptil 
and daiiiae in sutscCptihl e varietiCs. 13v snllCr a.illlo ut,, a,, 1tpdrssi l . d ii 
Illay beiheld to a minimmt1111 \\ hile Clling the crop to produce a ,Cowd \ jel. 

Other agrononi ic rescarch has included 1anv factors of iiitrogcn i He i1 \ it­
togen is the principal cash input in cnabling the ne \wriclics o i chic\ c high.; ilds. 

exposed i-atlCr Iiebut it is also to severe Iosses d 10 mi snialngeleiCt in tpplhcl­
tion, \\ler nlaniagcnlcit. and times ()Ifapplication in rClaItiol to crop Ler \ tl. 
Agrononic and physiological studiCs ofr thCsC 1'aclls ha\c bCCn the b,,asc o1 a 
practical package of practices fol' crcp cui t11urC \ hich has been \\idCl\ di triluted. 

Early on. tie projecl became \\lare o' se'riedeficiencics (I" ph,<sptelmIc 
in the soils of the AWI(RIIP farm and in correcCtinlC these round relatCd dolhciciicies 
of zinc. Botlh cali be se' crlv Iini itil,i_' Or production in solic soils tiilCss ;idc­
quate coi'iecti\e f'ei'tili/atioi is Made. 

As oh r na gceitclt practices \\%eie iiiiprovCd. \\ ced coni i aiill) sig-­1nia 'l bccnc ii Ci 
nifieiilt factor ;11l1'clille ,,farmers' Y.'elds. "xteiI.nie \\ced control trWi! ha'c been 
conducted aiidcier till'C crop iaia.lgenionIs -ti'nupla iited. clirecct 'CCdiii Ofi tdlI. 
and direct seeding in di'v 
for weed coiitrnol. 

soil - to prov ide inilrnmat ionl on iclthods and chleical, 

Physiological studies have been prina rily ilC-oricniitCd reCSereli to bIter 
uiidestand the ctiultunre of new dlarf \arietiCs iider tr-opicall conditi, ns. Still­
dies have Vilen exensixe on growt h analysis. tie CGiltrihLhiol of' \ario ls vid 
coniponents to yield perforniance Under di ffcreiit levels of1mn'alic lit, sesi!,t 
conditions, and levels if l'erlifization. In addit ion. special studies havC beenI ptlrtied 
on ion chlorosis problems in uplnd nursefries and lipland rice in hi,,h pl ,,"ik 
and zinc deficiencies associated with nitrogeii and plhosphius fcrtiili,,:atikt a. 

Research results which have acciued as a result oft lhe c n'c innated adaplic le­
search trials and of'other i'eserih activities have been reported in progress rcport. 
papeis for scientilicjournals aiid popular articles oil rice research aind production 
(Aplelli." VI). 
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AccoII)lishl,,Lts in Extension 

The rapidity wvith which tile coordinated program wNas able to identify 

Ile\% velem plain, Ile\\ nIllana elnt chnllties through htter fert-ization and 

rcrtilizi' malifill Icilent, and Ile\ plant protection me1CaSulreS \\as soon to shift 

the major con ltrit lroni \'arieties and technology to the appl!icatlion of the 

t-chnlology nd the a'aibilit of crdit for iillits such as fCrtilizCrs and plant 

protect ioi mIItC ii;i Is and to the it1nfrasttittuire for haiVestIIn , I t' )Crcess inC and 

trallSport. 

0' base 	 build ae112'Cssi\O ex-Ihe Ce\ eloIlleilt i-esea'ch 1_1p1onl 	 \\hllC to an 
than had been anticipatd . Newtension progra ill ca ille at a more rald rate 

photopelrod iIlcilsi t\ C \Inctilcs like IR S. alid later .1a'a, had a wide range of ldap­

a'ltloil 11nd could be C\pectCd to be Stlitable to 1ln111v rice 12o\\1MVi i 11aeaS exClpt the 

hI,,Il li ill tlhe nor'th aid a tO0 NIla1-lielt plactices \\ 11ich'C\\ aici tile SOu.til 
could 'lerease prOd Iet lie pOtCintial o1 these \,iainct ereisSOMldclt ilied inllil iCeair 
coil rse o tile AICRIP aidapltli\c I-Carlch prograil. The ile\ \arictics \\eire. by 

ihCli r 1i-O\Ilh hiabit. iess L CcptibiC to tlhe stel.l boier t lil tihle talcr lower 

ieiati\ev Is,ial ld I' lnt­'illeriine Ioca<l \ai ties. lThe illinlor inlcts sIc'h 

hoppers aIlnd fideI to ia tcr *1!0*iiICC tlllCli those Cl­leaf' \ ;.itlle u'r'ailr 
cOnldit oils aild tile. r\\tiih hIlbit o1fthIlen\\ \ aitics. Gaill 1idt,_Lewas allItliaIl 


the \ aieties, aild old S \\ el. \\Cl tibliC a1d \\iCh \\las a 
difflicult iInsect to conitrol cco icalI insecticide applications. Researchil ex-
Insect to \\ Ile\\ 	 a. sIsce 

by oinl 
peniclc Indicaled tile litil-ty o1"attiellpts at disease conlrol by cllmicals or anlti­
biot ics. 

lhe exteinsionl activityltIaced seveial difliculties. One \\,aS that inl'ornltioll 

dec\elopcd by the coord iina ted program \\.S not available in a 1 orill to be readily 
acce'ptcd. 1Knov\ledge about \arlet s did Ilot spread rapidly. Mlanageimeleti of' the 

ile\\ Vari eie, rqCLi i'd llorc knio\\!cctIg tihln \\as present wit tarillers and extell­

sion personill I-aillires \\c: cill ioll aild blaiei \waI placed oil tlie variety rather 

lhalii 1ii1 ilemeilt, It is trICi lhat tile earlier new \ainetics were bo)ld grained 

an d had Io\\(er markctabili t'. I-io\cvcr, it \was often Stated ill tile press and else­

\iclrc th:1t the Ile\\ varieties r',/uir'd heavy doses ol'fertilizer a dil, therefore, 

\\Ci- LIlii Cd For tile n-tiller. it \was gci believed that all newsimall I Also, nerally 
vaie'iti s \veieC susceCpible to pests and diseases. Both of' these stateilnts
 

:nd sio\\ the need for ill Improveeet ill ColnIll LilICation1 betweCen
r1ell circct 

tile sciCntist, the o\ eilillellt official, ihIle press, aind, of'course, tile gnelral Iplbic.
 

In 1969. t\!CRIP began a district-level testing program to enable extension 
personnlell to de\elop a irst-hand knowledge of the new varieties and their merits 
he,n 1rOWin IildCi" local conditions. Trials at tile district level were orglanized 

0o include commonly grownl varieties and fOUr to six new dwarf varieties. 
11hsvvarieties were grown at the state seed farms and oil farmers' fields. In 
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Tamil NadI, Co 33 (Karuna) was recognized as a good early d\\arf' \arrc 
suited to the /urr'ai season to replace AI)T 27 MliiclI had been populari/'d
Thanj~avur district i f'c\ yeal's carliCr. In Pu nijalb. the di: trict-lC\ci tcl Iiip or;. 
was state\wide "Id comripared IR t and .Jala \\ith the local \ irictics. [he',,: trli 
confirmed tile ntrpcriority of both of' tl ese d\\ ar'" \,,rictic o\cl th, focal \;11!, 
ties and 0f'the ricrInaturLV aldh i ihCr iCd of' l ,a cOmlIIr tIk 1k . ()Th."; 
states ha\ c used the same Achniclue but Nith iited ,,'C,.:,s. \\lhilC h1LIJ:Iv, 
of trials \\ere conductdt.. inIrdrvd, of thoLIsald evn illil, f farme, hid 
to bc reaclhed. Ob\ itisiv. the ditrict-le\cl tri'l \oi'rl, aa Hot an _: 
quate CtCnsionl teCleI iciuue for rC;aClinI so man v ipColC in a short jime. 

'.iCeC_The district-fe\c! triall, v,CrC I-edC\tCn,,ion ls ,I !btisv FIr rcCOmmerah.uildlit"g 
varicties \Mhcre', \i(RI \1 itin ,,rC rulh re­[Ihe R 1 ror0n1l hald t ;Old 
liable tc,t-s of" \arictics and the distrit-cie:l triafl cotlld he (iIll\ a profl,nItkl 
of the dcision-niakrin process. \V'ile tlhee 1 t,,,.neIst;!c_', Ioati:,n,ma',,. !1nd! 
\\ heiC tile ilorl'llatiori aicrued '\ ,tcrld Ke inl.dequt:ti. ie dalta I'i cordinafted 
trials \\ ere rlclllci's more Conilplcte aid pr-ccie th;in .,;tltioili cold hopc 
to be ulder less Controlled test olldition, such ,, ditrict-le\l triall or ttier 
typs of on-flirnl triatis. lri;l, hc\ond tie .. !\CR1P re.,Cearci .,l,t eltolId 
be \ictn cd 'Ior not itn W the oilCras tcst,, acccptaince,. 1'0or C\e', iatl Of \\ hicih One r 
\was better. I\ a.ilrationI tad alretdy beeIn dceteriiilcd in con ati,son', of these 
fC\ \airictic. \,iti sc,,crmil hiiu drCd ot rrs dlrin t the COLI,C Of tlue \iCid t:ts and 
screCning_ proraiis. IFurther al'rititi>' \\ CIe to becomc e\tCrior; tlook to popularize 
the new \etlces and tlir inalliiei. 

With the \Callth of' informiiation aililc to the reCaricr. the iced \\,ts to .,et 
Is many l r a to s for acceptanc .ic indmake each,iers 1osilc pi;n \uiitics 
of these fIarlle's a,focus of spread for the \ ariclt of' their choice. 

Ftrier acceptaict could be nior'e lei\ if" laircrg nmti bers o1" fItrmers 
were contacted. The "'nnii,,it'" proCd to he th e ,chicle fi" this appraisal arnd 
spread of iipr'or\cd \ar.'ntcs. 

T[iis \\La an CixtUlsto teclnicilr, inot a resCai'hi tool. first na.melCtd and developed 
by tile rice pro iiCti aind aplCd rCsCar'Ch Unit at IRRI. The nilinikit as it 
xas adapted in Induda imuclded olvy seed. The techi(i iCtpro\cd hiiglily siccCsluI 
and piro\ided tile necessary inptrUt for aCCepta iiCe oflie new va rieties. Chianging 

iarmers' altitudes and deteriination tiat tie ne\\ \arieties had potent ial wlicli 
they could utilize. 

This line of reasoniiw pe'eeded proposals at tile end of 1971 to take seed of 
two now fine uDrained \,arieties. IFT 1991 and IET 1039 (released in ,time 1973 as 
Sona and .Iavanti, respect ily), of'si iAr merits and perl'orimlance and ciisti'iitute 
the seed to as iimaiy fArniers as seed supplies would permit. These proposals 
were accepted by ICA\R and the MIi nistry of,.kriLiculturc in October 1971 and seed 
supplies "\ere allocated to four states- Andhra Pradesh, Mysore, Tamnil Nadu. 
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and West Bengual. Each one of 4.000 farmers received 2 kg of these 
varities. The choice of varieties for -trials of acceptance" was most fortui­
tLous. Fa'irmers who were acquainted with the merits of high yielding varieties 
ver, Cspecially impressed \\ ith the yield perlorance and the quality which would 
,nc'n *greaterreturns ii the market place. 

Acceptlnce la\ored Sona and, in Andhra Pradesh alone, seed stocks were 
ohilized to plant c\,,r 30,000 acres in kharif 1972. while spread in other 

-atCs \as primarily thro ugh more minikits. Figure 9 shows the varietal pat­
terin of the minikit trials for the 1972 kharif \',lile Fi 'urc10 shows the fre­
q uency of' o\er 40.000 minikits planted in different states. 

Results of sonic of' the minikit trials (Table I) conducted in two seasons in­
dicate the idC alaptability Sona and the comparable yield performance of\\ o, 
line gran (I\arf varieties compared to the existing dw\arf \,arieties. 

"~l'lI - (oiparable data on grain yiei of Sona and Jayanti and the farmer's variety from different 
states and districts. rabi and kharif 1972 

Grain yiehl (kg/ha) 

No. W. larmer's 
State districts firnmers Sona Jayanti variel'* 

RABI 1972 
Andhra Pradesh 2 250 6363 6044 5559 

7820
Karnataka 5 14 7933 
Tanil Nadu 8 164 4242 3867 

7 214 5369 5680West Bengal 

KHARIF 1972 

2 200 6953 6649 5231Andh.ra Pradesh 
Iharyaa I 317 4420 3713 4936 
Karnatal: t 5 923 6236 5889 5565 
Kemala 1 407 3613 3613 4092 

1 376 3637 3251 3260%ladha Pradesh 
Maharashtra I 393 3700 3471 3270 
")rissa 2 88 4146 4105 4220 
, i:I)Jab 10 57 5358 5456 

firmers' varicties were bold grained dwarf high-yielding varieties.los.; 
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Sona released byIndicative of the merits of the minikit plantirgs is that was 
the state of Punjab in February 1973 prior to the tirne sinilar action \\as taken 
by the Central Variety Release Comnittee in June. Although release \as based on 
data from coordinated and state trials conducted in Punjab, acceptance by Ihc 
farmers provided added reason for the action taken by the stae. 

Special minikits have been prepared for gall midge resihla llt\vIrictics. \l­
though lacking agronomic inforlation to the extent available for gCneral pur­
pose varieties, these varieties nevertheless had levels of resistance Mhich juiti­

tied their spread to farmer plantings \\hile additional data \\ere being obtained 
out Or 29 \\erefromi nif'orm coordinated variety trials. 1ata indicated only 3 

a1V 0o' the othier,, \c'c 1"'misclassified as resist ant and " ere sLisCcptibl Mhilc 
similar levels of merii 'or resitance to tihe insect. hut \ ariatio . did c-ciir frwl.n 

state to alnother inaicating the posihility of different hiotypc, of theone 
insect. Varying levels of maluIrity gave 'arimers, an extia opport it\, to 

choose among the better selections. More uniform minil,,it prog r ns of 
only a f'e\\ gall midge i'esistant \arictics are to be tried in 1973. 

with a small number of selections resistant toSimilar procedures "crc uised 
These ei'e concentrated in the north-eastcrn states \\here leaf­tunigirO virus. 

lolper and \irIs Could comlhine to do serious damage to existing \arnetics. I)ata 
ing. one especially stited to the /!.\ seasonin(dicated that t\\ of' these ,,ere prom i" 

of West Bengal \"here good yield, earliness and doirma ncy. inaddition to \irtis resis­
le could proect tie suLsequ''ttance, should make this a NiiWtal,mi. variety "hich 

inian crop by reduciig inoculunt levels \\hich could build u1p on susceptible \ vrie­

ties it'
conditions for spread \\ei'e favorable. 

Perhaps of lust as great significancc to increased rice production has been the 

initiation of anagcmet miinikits. These minikits ser\e to cenmonstte the key 
of the newfiactors of' mtnaguement whereby the f'Arniers can exploit the potential 

varieties priimarily by mnal;..gelmlent of their lnOnlC.sh inputs. 

.4ccomnp lis/ lLen ts in Tral iut. 

given during the course o1 the projeci.Several types of training have been 
Some exanmples: research training at IRRI. research training at AICRII 
headquarters, prodt!ctioli training it IRRI. study tours to IRRI aiid Thail and 

at AICRIPand short-teri trainmg courses for research aind extension \workers 
of support for these trainin,, acti\ itiCs ha\ cand other centers in India. The sources 

varied, with no single training acti itv suippoted solely by a single agency. Tlhe 
support has been primarily channeled. through the coordinators Mio ha\e usecd 

various fLInds to accoiIplish training in its totaiity. 

25 

http:lnOnlC.sh


Training at IRRI has involved primarily production training activity with 
26 men receiving training over tie past six years (Apendi.v [II). Research train­
ing. as well as trainnlg at the post-doctoral level and in all the major 
disciplines has been provided to 19 men during the same period (Appendi.v Vlll). 
Since the training period was generally longer in research, total man-months 
devoted 1o research trainin, was 202 while for production training, it has been 
only 138. 

[\o dillerent groups of rice specialists and rice breeders u,Jertook study tours 
to IRRI. These were as Follows: 

Year 	 N..'m From Sulport 

1967 	 Dr. S.V.S. Shastry Hyderabad Rockefeller Foundation 
Mr. A.R. Hamdani Khudwani 
Dr. R. Seetharaman Cuttack 
NIr. C. SrinivZisan Coimbatore
 
Dr. N.N. l)ikshit Faizabad
 
Dr. I).N. BortaktUr Jorhat
 
Dr. S.K. Ro\ Patna
 

1971 Dr. W.II. Frccman 	 Hyderabad Rockefeller Foundation 
N1 r. V. RaIjagopala Reddy Rajendranagar AID 
)r. I).G. llhapkar 	 Karjat 

Dr. S.S. Saini 	 Ludhiana 
NIr. N. Srinivasalu AduthUrai
 

Mr. SN. Ojha Patna
 
Dr. R. Gopalakrishnan Pattambi
 

Dr. H.K. NMiohanty Bhubaneswar
 

Primarily. training at Hyderabad was supported by Rockefeller Foundation 
through on-the-ob training programs for young Indian scientists, mainly thoseJust completing their NI.Sc. degree. One or two a year were trained early in the 
program. over 20 \ere trained in 1972. The objective of the training was to 
CnIble men to acquire research experience in rice and within 12 to 18 months to 
he absorbed in more permanent posts in the various centers of the rice project 
or Ii c:loscly allied activities. During 1966-72. nearly 100 men were trained. 
These tave been classified according to the positions accepted after training and 
rcr&sented in Table 2. 

The local Indian technicians employed by AID enabled this training 
program to be cxpanded during the period of AID support since these 
Indian technicians were of a higher level of academic training or experience 
and could serve as supervisors of tie junior staff along with the ICAR, AID 
and RF technicians in the program. 

26 



Table 2 - Classification of present and past trainees at AICRIP and IRRI. 

Disciplines 

Agronom'v 
Breeding & Ph'vsio- Palho- Ento- Agri. 

log.i, logy noiog'rv Eng. Total 

I. Those now employed by research 
institutions concerned with rice: 

(a) 
(b) 

State Institutions 
Central Institutions 

.. 

.. 

6 
2 

9 
3 

I 
1 

4 
-

-
2 

20 
8 

2. Commercial agencies concerned 
with rice production . 6 5 2 5 - 18 

3. Graduate students 
(Ph.). India and abroad) 1. 10 4 3 - 16 

4. Total in-service 
Programs 

men on M.Sc. 
.. ---­

5.Total in-service trainees from 
other states (3 months or more).. 13 - - - 13 

6. Presently employed .. 4 6 4 2 - 16 

7. Unclassified . 5 8 - - - 13 

8. Production training at IRRI .. - - - - - 23 

9. Research training at IRRI . 7 7 2 3 2 21 

ToTAL ., 44 50 14 17 4 152 

Another aspect of training included academic training. Students in M.Sc. pro­
grams at the Andhra Pradesh Agricultural Uiversity were assigned problems and 
AICRIP staff served as guides in these programs. A total of 28 students have 
obtained their degrees in this program. A list of titles and students participating
in this programn appears in Alppendi. IX. 

Some of the AICRIP staff participated in various training programIPS at IRRI 
and on return were effectively used in training programs along with the All-)
technicians, Ford Foundation staff and other personnel in conducting training 
programs. 
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The surveillance program jointly sponsored by AICRIP, Ford Found:itt I
the Ministry of Agriculture, Plant Protection Directorate, CRRI. IARI and ii 
State Plant Protection Agencies in five states provided opportunity for 1AI1,
staV to participate in training For specific diagnostic skills necessary to enal e !.., 
technicians to be capable of dischargiiW such duties. 
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INSTITUTION BUILDING 

Rice was unique among the coordinated projects in that it began without 

institution at the headquarters site. The regionalan 	 established or permanent 
and Andhra Pradesh Agricultural University provided

research station of IARI 
land.

housing. and the Departnlent of Agriculture of Andhra Pradesh provided 
the 	 immediate aim

Given these resources and considering the needs prevailing, 
N\as a research program. As a consequence, the rice project first

of the project 
program in order to achieve the objective of quickly accelerating rice

built a 
wNhich would lead to early expansion of rice production. A baseresearch 

created as a result of these efTorts.
which \ould justify institutionalization was 

addition to tihe rice research landscape,Research undertaken has been a visible 
creating a new awareness on the part of government of the potentials of rice and 

on 	 AICRIP to achieve new breakthroughsnecessity for even greater reliance 
an rice production. 

Evolution of the project, in addition to coordination of adaptive research itself, 

was three- old: 
of a research base upon which effective coordination could(a) 	 creation 


operate
 
(h)development of avenues for distributing products of research 

(c)training, both research and extension. 

Having created these flcets of a dynamic program, the logical next phase 

structure these into an institution, embodying these activities and
would be to 

to be a dynamic force
preservng1 those featuLrs which have enabled the project 

can accept new challengesin rice improvement. An organization so created 
and new responsibilities as they present themselves and can be vital to the achieve­

ment of targets set for future rice production. 

sccess of' the program has served to emphasize that coordinationThe 
this research into increased

is effective in accelerating research and translating 
one 	and staff and facilities are neededproduction. Thus the task is a continuing 

which had been created on a scheme* 
to build an institUtion around a program 
basis by ICA R. This would require that components provided by assistance agencies 

mus: ultimately be supported by ICAR and buildings which would provide offices, 
for 	 theservice facilities would have to be createdlaboratorieS. g'een houses and 


0ontinuing prograi.
 

Srhcmes contrastcd with projects and insld:tions are not funded with the intent
 

that the\ \\ould be a continuing acti.,ity.
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The staff and activity soon outgrew the facilities provided by the regional resear,-l 
center of IARI and additional space was provided by the Andhra Pradesh \,r, 
culture! University to enable the headquarters to function as a coordinlA:2!. 
center. At present. the various departments are housed in six buildings ii!mQ.' 
by three agencies in the Rajendranagar area. The headquartersoflice ha, rn ', 

at least six times in a six-year period. 

Steps to institutionalize the research at the coordinating center \\crc Li ,k: 
taken by ICAR in August 1971 by the creation of tw\elve additional rCC.iCK 
positions and tile elevation of the coordinator to project di rector. In .!,ilitil 
1972, a building program financed by ICAR for housing tile AICI ,IP-ifV 
was undertaken which would further institutionalize tile Operation at WIleldrt­

nagar. Creation of these new Iicilities will augniCIlt tile research act \it \ ,1ad 
concentrate tile personnel so that nllul better coordination of acti\ilic, calln c 
maint1 ined at hleadqiua rters. 

Follmoing the decision in May 1972 to create a trainilng IIcility at Rajclldra­
nagar, plans xei'e subimitted in September 1972 for tile stafF" support folr a1tra inin 
facility as well as extension positions in rice prod uction a1d corntiiiLInica tin s. 
Training in research and in extension had been done from tile beginIIIill of 
the project. The ICAR action took cognizailce of this pha,e of tie prIoJcc 
and took steps to create faicilities and torimlly pro\ ide tlain in1 in r arlh 
and ill extension, aid facilities and stall' for translatill resCarch li i1l in,, ii2im 

extension publica tions, etc. It \\ould also allo\\ Icloser liaison betm\cen the rcca<ich 
progral and the performalCe of rice ,ari ties iII tile Ia.illCr',, field [houh 

the activities of extension specialists and the impartation of' training to ex\tensionl 

personnel through the trai lil facility to be cstahlished. Shortlly lhrcafcer, 

proposals were prepared and submitted for the rice project co\eigl'lg the I'lf'th 
Plan period. Stal' proposed at different stages wilch would be operati\c d ui ng 
the Fifth Plan (1974 -79) are listed in .-lppemli.v X. 

During 1970, tile Ford F-ounild:IliOn indicated its su)port of1 the rCsCarch 
activity at Rt!Jendranagar and colmitted Finances for tile constlructLOi of 2CCl1­

houses which \ere to be used Ipriimarily flor Iost plailt resistance brceding and 

staff support for adaptive research activities in tile districts. They later indi­

cated their interest in supportingl tile development of i coMMLIu iicat loll Ind 
training center and this comllitlent is expected to come to fruition dIuaril ni 

1974. It is anticipated tilat unds wvill be available for tile coIlstrLIctionl of a,cclter 
and that the ICAR wIll provide tile necessary funds for tile constrllct ioil off 

hostel facilities linked With tile collllu ication and training Ieilit y. 

One important factor in institution building has been experinllwt ,,I nloll 

development at the AICRIP center. Experiment station development ai 
stated service objective of the coordiated program in order to iilipro\c the 
research capability ofcooperating stations by improving land and water flicilitics. 
The development of the research fields created uniform blocks of one-quarter 
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hectare each \N ith irrigation and drainage facilities for each block independent. of 
every' other block. This \\ork \\as undertaken with the Rockefeller Foundationl 
SLIppolt.
 

Later tile \ndhra Pradesh Agericuliltiral UIiversiltV undertook an overall experi­
mI:t stltio a dc\clopient prograii \\h ich included dralnage. irrigation and 
kld dcxcloriiilelt. anIL ilnVol',ed land used for rice resea rci at the zonal center 
if R\(RIP. I.SAIl). ilirough a contract with Kansas State University, agreed to 

pru- id Ina 1cial, support (Rs. 1,100.000) for the development of a drainage system 
and alpipcinlb'r irri.alion, and the Rockefeller Foundation undertook the land 
reihapila phses. 

In 1P)7.Ithe agricuOural engineer provided by the IRRI All) contract began 
x ork, milithe Lllid shia ping pro-iec. On ihecoin letionof'tlic KSL AIDcontract. 
coiplelc idImiliqration of, the projcct for completion of the land shaping 
opciaiiol x\xas tras'ferred to the rice project. This actliilt\ \\as essentially 
conlee I'\.1i;nic 30. .973. .'1V/ S'1/ivma riLes ¢lc\Clopmell al aspectssui the 
o IIhC I1he h iLchlided" . ri sation pipeiline:t cctx 1ic, (a) dra inage Fsie (h) the 
and (c) ia pi, . li re.c.rc aad xxhich xxas to sexe as a demolstrationthe fll11lla 

of ' xperimciii station dc\clopmen t I'mr eff'ectixe land Ise and \aIter ma na.eenlt.
 

I1'It irrilk'(1timl .l'Slc'm 11cit110Vr pmll.
 

Tj W 

I'~ 1 rt 
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AIlCR1IP rc'.vcarchi ph/iIs h//hu"'i// developm/enC'/t. 
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LINKAGES
 

In 1970, Dr. ShastryThe rice project has received international attention. 


was invited to undertake a review of rice research in Indonesia and recommend
 
theh research program.the structuring of research ,ctivity which would mobilize 

presented at a meeting at IRRI of rice scientists fromIn 1971. a joint paper was 
Imrovcment ill India--The Coordinated Approach".many countries entitled, "Rice 

File project has also been used by the Centro Internacional de Agricultura Tropical 

(CIAT), Cali. Colombia, as a model ill developing a pattern of research 
The West African Rice DevelopmentLatin American countries.collaboration in 

Agency (WARi)A) has utilized AICRIP experience ill developing their pro­

grani. 

Visits of rice research scientists from Indonesia, Nepal, Sri Lanka, and Thai­
to be advocatedland have given ai opportunity for the coordinated approach 

as an organization technique. 

breeding material have beenThrough ,ecd exchanges, selections of Indian pro-
Nepal, Sri Lanka, and Thailand.vided to I RRI. Indonesia, Malaysia 

Gall mide resistant materials identified in AICRIP were reported resistant inI 

Indonesia, Sri Lanka and Thailand, and have been utilized ill breeding programs 
in those countries in the development of resistant varieties. 

has been the development ofAn outgrowth of these and other exchanges 
on a systematic basis with I RRI acting as theinternational exchanges of material 

the gali midge materials where India will actcoordi nati ng agency for all but 
ill the Philippines.ill this capacity since the insect does not occur 

The AI CRIP stall participated ill several international seminars at IRRI and 
elsewhere. 

include the coordinated pro-Nationally, networks that have developed 
gram involving the center and state institutions and agencies in a common 

program. The activities of' the project have been extended beyond the 
100 state research,tations supported by ICAR funds and include more than 

stations where trials are conducted to the mutual interest of th- state and the 
national programs. 

34 



Another important national network is the surveillance program. It ,i 
in 1970 in a five-state area in northeast India tollo\\ing the tungro oultlrca11, ;I-­
this area in 1969. The cntomo!(v technician served as leader in t i't 
few months of' the proframin in 1970. Other stall, \wore inol\ed iintrai':. 
of the field obser\ers in each of the states where the program \\ as acti\c. . 
addition, AICRI P served as the t(ency to mIake trlnsmIIissiol studiCs to dC,, 
mine the actual Ipr,,seiice of tLingro) In suspect areas. lhis pro+gra ],­
cont inuned 1For folur yCars and has established a patterin of sur\ei illilticc vdhk It 
caln prove of' vaI. ii a war1ni1g system not only for tui igrLImLi- t001'alls Werly hut1 
rice production iproblems as \ell. 

The minikit program developed a stroniz connection bet\ccii ic rice 
development lirectorate aind tile various sttes Which have participatted in ti1c 
program. These relationlships have come to ass11mC trmCendtous i llmortatncc 
as state extension progranms look to the proel for guidance inillec-\ a rictv' 
tion arid maniiaiieiient p+ratctices to LIsC \withI the variCties. 

01iieral o1 the 
ject his CiiblCd each aiecIICV to share in thle slccess ofl'the \xllhole piritg ralI \vhille 
not particitpating in the support of all phatses. Th11is hais pro\CIIilot aCCClIhC 
to the host IgeiiN under whose ategis aill supp)ort is idCntifiCd a, 1'or instance 
the letterhelad, the proress reports and research reports. 

AdministrativelV. using aissistLncC f'uidiiu for the ob.Cctil\Cs pr,­

...,," : A:
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Farmers are eagerjfr new rice lechnohies. 
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PART II
 

Organization and Support 



Buiildin,, comphx for t/he I 1/-lw/o Coore/ulimac I/ictc hIprov'noi Proicci. 



ORGANIZATION
 

With limited resource3 and many state programs, a nationwide system of 
adaptive research offered the most rapid means of providing station-years -,l 
information Which could quickly identify new varieties, practices, and plant pro­
tection measUres. 

To achieve these ends in tile shortest possible time required that all rice re­
search workers become united in one cooperative effort. The organizational 
structure of tile coordinated program req uired that this be achieed, not by 
administrative controls, tut by leadership - and service -- which would Ibenefit 
local situations. 

The All-India Coordinated Rice Improvement Project \as established in 
1965 and started \ ith NM r.M.S. Pawar as coordinator. The first crop at te 
coordinating center at -yderabad \as grown oil a small portion of the 3) acre 
seed ftrln \which had been provided to the Indiaill Council of Agricultural Re­
search by tile Andh ra Pradesh Department of Agriculture. The site had been 
selected as the coordiiati ng center because of reliable supplies of \\alter \whee 
two crops of rice could be grown ann laly, and its central location made it reason­
ably accessible from other parts of the cotuntry. This center \\as to become a 
part of a nation\\ide netm ork of rice research stations involving the existing 
state research centers. The effort was to involve all the major disciplines inl 
studies of the critical aspects of' rice proCLuction--breeding, agronomy. ento­
mology, pathology-With the focis oil new varieties as the vehicle for a break­
through in rice prod uction. 

In 1966, \Wayne I-1. Freeman of the Rockefeller Foundation joined the pro­
gram with the designation by the ICAR of joint coordinator. In addition 
to the services of' tile joint coordinator, the Rockefeller Foundation provided 
funds for the supply of critical import.ed equipment, some logistic supporL, and 
substantial funds for employment of young Indian scientists oil an on-the-iob 
training basis. 

Mr. M.S. Pawar left in January to join FAOT and in April 1966, the present 
project director, Dr. S.V.S. Shastry, joined the staff as project coordinator. 
Dr. Shastry had developed an international reputation as a rice cytogeneticist at 
the Indian Agricultural Research Institute (IARI) before assuming charge of the 
[ARi sub-station at Pusa, Bihar, in 1962. He worked there for four \,ears 
before accepting the position of coordinator for the rice project. 
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was to provide support to tile state re-ICAR in tile Fourth Five Year Plan 
search program by providling funds for higher scales of stall" than were 

generally allocated for rice. The funds were for diflerent disciplines so as to 
enable a commodity approach to rice imIprovemen. In addition, fuinds for 
some logistic support and capital improvements \\ere iso piovided. All this 

I'tlnds by each state intended" as to supplement already,provided and was not to 

Slrlt a Hc research prograll i iin a state. 

ihe esven ,'nmal centers. 12 recgional centers, 3testing center;, and 2 special centers 
of the project ,acre to receive ICAR funds Or higher level positions, buildings and 

for IAR fundseC lilinienl. and soie logistic support travel and jeeps. became 
to accelerate the researchavailable to the centers in early 1968. Tihe Aiim m\as 

work already inder Way in the various stts.s, l)urilng the I:oirth Plan, ICAR 

provided Rs. 16.7 million of \which Rs 3.472 million \\as to be spent at the 

ile\\ center i, Ilvderabad and the i,-inder (Rs. I.28.00() used to 

srenlcni the state and national centers. 1).K'.,tis same period, tile states pro­

vided in estiin;ited R s. 45.000000 or 75", of tili. :,-ta I funds available For rice 
research inthe states. 

The coordimed rice inprovenient project was approved in 1967 after ori-inal 
plans for the hCadCluarlters liit \\ere drastically revised, reduiicintic the research 
coinmponent ait tie coordinating center to a i inhmuni\\hich coul Idle used 

only for sect! n ultiplication, seed despatch, ind data processinig connected 
with trialns to h cond ucted nation-wide. 

'\ith[Early in 1966. dJscui1ssions \\ere initiated Di. A.H. Moseinan. then of AID, 
about the Su port v,hich ]i)liht be needed to giye additional impetus to tile rice 

p'oiject prima'nlrl throuIh su ppoi't to lie ne\ headquarters uiit. 1).1lilig tile en­
suinig 18 months. a,,reenents between IW,\R ind \ID. ai AID ind IRIRI, 
brotighl All) into the projiect hy 1968. Funds from All) together with those of 
the I('AR and Rockfceller l:oundation enabled the development of a research 
coin ponent at I lydi'eraad. This research teain involviing six dlsciplilics 
proved ellbct ive i1ici'eting breed ing malei'ials aniid reseaich results aniid 
established leadership based on merit, service aind resuilts. 

The initial All) conmitnent lor an 18 nonth period involved s 212,000 
and Rs. 927,00. Inlate 1967, IRRI ;ecruited four stakl" technicians and placed 
them at Hydei'abad for research in agirononiy, physiology, pathology and ento­
nmology. In addition, AlID fundsallowed Indian scientists as well as logistic stafl' 
to be ci,,iuloyed and eqtipiient to be iurchased. Subsequent aiendnients in-
Creased stall, positions to five, including an agricultural engineer, and finaincial 
conlnitnients totaling S 593,640 and Rs. 5,689,000. 

Ford Fouiidation suipport for the rice proiect crystallized in 1908 and a research 
agrononiist became associated with the AICRIP with respoiisibility for the dis­
ti'ict level testing prograni which was initiated in khrif 1969 inl aln effort to 
o'coiiie soiie of' the apparent weaknesses of the progi'ain. This assistance con­
tiiued ba!til February 1973. Dutring this time, two additional Iridian staff members 
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vere provided by FF to support the agronomist, Mr. Vernon L. 1all, first illtile 
district level testing program and lateir in the minikit program. 

Throuih -ord Foundation, it Was possible to secure the scr\viccs of 
Dr. Ivan W. Buddenhagen, pathologist, for about one year during 1971-72 
Dr. Luddenlhagen had been a short-term All) consultant in 1969 and \as lmiili:1r 
with rice diseases of tihe ?O.lry. I-lis appointment helped maintain the stronig 
pathology research that had been started ulder Dr. H. F. KZautlllll'S leadership
after Dr. Kauffman left in 1972. Dir. 3uddenhagen's pirol'essional leadership 
was extremely va!uable in deelopilg Coordination within the discipline of 
pathology and creating new concepts for this coordinated activity. 

A sumrr1 l'yof funding of the headquartes unit of AICRIP is presented ill 
Table 3 and of the mnanpower- input in Table 4. Total input for the pciod h S 
been Rs. 18,283,661 of which 23.4",) was from ICt\R while the remainder \as 
from other f'unIding agencies. AID slupplied 28.1 ",Ias rupees and 24.4"11 as 
dollars or a total of 2.5 '' of the total s.ltpoit. Dollar ilput f'ronm the thrce donor 
agencies has ,.amnouited to nearly 50 percent of the total funding inpult. 

Table 3 - Summary of financial expenditures at the lproject headquarters by various agencies, 1966-73. 

..is..lull'e a,0ncies* 

IIRI!A ID 
. . .. ... ... . ... .... . G rand 

Year Rs. 8 in Rs. RF** 1"7F Total ICAR Total 

1965-66 55,000 55.000 69.213 1-4,213 
1966-67 - - 285,000 -- 285,000 129,115 414.115 
1967-68 169,585 417,400 315,000 - 901,985 171.513 1.073.498 
1968-69 665,831 703,747 322.700 1,692,278 370,594 2,062.872 
1969-70 919,806 694,093 330.875 - 1.944,774 364,767 2.309.541 
1970-71 894,105 788,871 281,100 125,000 2,089,076 436,367 2,525.443 
1971-72 1,257,285 1,031,107 240,750 250,000 2.779.142 581,352 3,360.494 
1972-73 1,229,099 817,086 243.900 1,960.000 4,250,085 2,163.400;- 6.413,485 

TOTAL 5,135,711 4,452.304 2,074,325 2,335,000 13,997,340 4,286.321 18,283.661 

PERCENT 28.1 24.4 I13 12.8 76.6 23.4 100 

52.5 

* All cxcept AID (Rupees) represent dollar input converted to rupees. 
* Exclusive of support to the Joint Coordinator himself.
 
- Capital investimn nt of Rs. 1,062,000. S125.00(3 has been pro.ided in free foreign exchange
 
but will not be realized during this period.
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Table 4 - Manpower (technical) contributed by each agency to the headquarter's activities, 

January 1, 1966 - June 30, 1973. 

Staff Total 
Mnll
 

PercentAgency 	 Coordinators Number Man Months months 

332 418 17.0lndian Council of' Agricultural Research ! 	 13* 
33 712 712 29.0U.. S.,,enc.' for International )evelopment -

Rockcfel, Iotndation I 90 1182 1272 51.7 
4 56 56 2.3Ford Foundation 	 ­

'|ightp~i'c nI I:,t 12 month,. 

The manpowCr input, including trainees and 	others with B.Sc. degree or above, 
show\s a diflUret pattrn of sutport. Of the total input. Rocke'eller Foundation 
throuLgh Itson-the-job training program oi new graduates has contri­
buted 51.7", of' the total. IRRI AID provided 29",, as the second largest 
Contributor. This inlu was primarily indiscipline leadership and inclUded toreign 
technicians as w\cll as Indian stall' (,-'plwndix Allanll!). Tlie short term con-

The-. I(AR ,tatrsultlants ava i ahlC to the pojcCt arC listed in .rI1 pendix XII 
(/l/lqm/i.X A ') contribhtetd 17,", of' the technical in)ut but about 90",, of' all 
tlestih-prol'es-ional kiahor input which included field supeI'\iSOrS, mechanics, 
d ri-, and casLal which ater 1C labor times amountCd to 100 pleCOlIC a day during 
peak labor periods. 

nr o "r has 

Internationalsupporthas been 
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STATUS OF SUPPORT 
TO THE PROJECT 

The IRRI/AID Contract 

The IRRI'AID contract has provided critical inputs of foreign technicians, 
Indian technicians, consultancies, implementation, vehicles, and other logistic sup­
port. All the equipment, etc., is to be assigned to the project to provide continuous 
support with these valuable inputs. 

This support has permitted the rapid developlent of a research core at the
coordinating center which at thiis time is attaining national stature by virtIe of
these attributcs. Ihe critical poSition 01 riCe in the agricuIltuIra l and economic 
status of the cou ntry focuses sharp attention on any successful Cffot to im­
prove the prodCtion pictutre of' tiis vital crop. AICRIP has utained a position
through research. research leadership, and products of coorinated effort to 
elrectively coni ri bute to Improved rice production. The inpLIts in the research 
program for the past five to ':even years are just now bearing fruit. Many
ditlicuIlt problnCis are still unsolved. They will I require even greater research 
effort. Continued research will be required if AICRIP is to be an eflrctiive 
agency in future imiprovements in rice production. The time has come for even 
greater output and expenditure of funds and effort than have been provided in 
the past. 

ICAR/ IRRI AIeorandumu o/Areemcit: 

A new system of channeling a portion of the needed support is now being
developed between ICAR and IRRI. A formal agreement with the IRRI would
enable support to be provided and managed so as to serve some of the needs of 
the program and be of mutual benefit to AICRIP and IRRI. 

Through this new channel. the collaborative relationship would include: 
(a) 	Researcli projects iriwhich both agencies wouid be tiiuitually iiterested and 

\hich could be done in India. These could include studies on epidemio­
logy of diseases, ecological studies of insects, biotype studies of insects and
strain or race variations of disease organisms to mention a few. 

* Signed March 15, 1974. 
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(b) 	 Short term consultants to work with AICRIP scientists for solution of spe­
cific problems in specific areas of program activity. Illustrative of the act. 
vities .of consultants would be planning the conmunication-training facility: 
develop techniques for rearing and maintaining insect populations and f'o, 
insect screening of breeding materials Under artificial conditions: ,<irut re 
search; assess development of resistance to bacterial leaf blight: develop. 
quality control laboratory; ecological studies of the rice gall midge or studic>l 
of predators and parasites of the rice gall midge. 

(c) 	 Training: Funds for post-doctoral training, production traii inc ,Ild 
scholarships for academic training abroad would greatly supplement the 
training available within India. 

(d) 	Additional funds for financing Indian staff to attend international con­
ferences would be a valuable asset to enable the exchange of' idceas, in'orm­
ation and materials among Indian rice scientists from other countries and IR R I. 

(e) Locally administered funds for use in short term appointmlents for oil­
the-job training and local scientists for specific prograni acti \itie, \iIll 
need to be provided immediately to maintain stall strength for conti­
nuity of tile program at its present level. Needs for these fund, \\vill 
diminish as proposals before ICAR are implemiented and Itiid,, hecomc 
available in the Filth Plan period for additional staff sI)port (,?lhC11i.X V). 
At the pres,-nt, it is essential that sonC fuLnding be available for thi , 
purpose. 

(.) 	 Funds available for critical spare parts for existing equipinieiit, ne\ ien, 0, 
equiipment as may be requnired. foreign journals, books and literatre. 

With the eCluipienlt provided by All). RF and GOl f'oreirCi exchlilgce, 
approximately s 300.000 \\ orth of' foreign equiprnent is avai ble to thc Pjroicect 
headquarters and other stations. Spare parts to keep the eCIlipll lni 
in tise for t lieIif expectancy of tile C(]u ipnlen t v ill be a critical Itei 
of assistance f'inding. 

Nationld S1UppW 

In 	recognition of the teriination ol'the All) support, and for other re.ason,, 
proposals for additional Il'uniidilug prior to tie beginniilg, of the IF1Iih Iiye 't Ir 
Plan in 1974, amoIinted to a total of Rs. 1.970.000. Tihis included "'inilidit'Ic 
strengthening" of Staff and Oiher fuIids: sli)ort for tile min ikit prograin : alLd 
support for the co1mui1ications-trainIng phase of AICRIIP activitv. \t the terii­
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nation of the AID support, no additional funds had been provided and it would be 
expected that by tile time funds \were approved only Rs. 1,000.000 would be 
needed for the balance of the fiscal year. 

[:ifth Plan proposals asked for a total of Rs. 43,061,300 ftor the rice project of 
which Rs. 17.514.200 \would he spent for Supl1port of the headquarters activity. 
This. at Full levCl of' Spendinig, would amount to Rs. 2,500,000 per year for 
staflland operations. This amount would be about 2.5 times the present level of 
ICA R Sulppourt xc!lusi\ e of1 Calital inveStllents. 

Recent discussions havc indicated that although rice enjoys a favored position,
 
Fifth Plan fun111ding can be expected to be cut because ofthe shortage of funds.
 

The \alut of ihc rice crop to Ile overall economy of India a nd the critical role 
It plays in Iiid a. lood Si.prpliCs: tile foundations developed by the AICRIP for 
making sul bsta ntialI contril hutions to increased prod uCtion: the Cxpa iid ing needs 
for additional increaIsc,: tie ma or role rice call play in absorbing increases iII 
f;arl labor: and the posihilitics of tis crop as perhaps the best base for tile 
small -Ili)roduCtiOil uni Sl ) lp enic ted by ot her crops gro\ ii retat iO \\i t 
rice. oflr to iC lCadCrs of tile lrojeCt a nd to sii po i'iers a Ii ke a.iI Opportl .aity 
to develop i Crop-locuIsed plrograml invol\0in reseaich, extension. educatioli­
trai n in 2 and C could aaro-ind ust rie socio-economies \Ii cl he notable 
fiactor iIi salhiliiic tensions that arc aipt to increase asItile pO)ula tion conti­
Ilie.s to Uro\V until faimily planning programns hae all Opportunity to 

etfYectivclt reduIce plopLulation grot\\l. Tils \\ould mean that the rice crop. iin 
addition to providiinc food, play ilMoist role Othercail a critical in mn1 111V aspects 
of' India's I'Liture. 

Tihe fLutlurC 0rog'am1' of thieicc project could he viewed on a mtore 
greatly expanded ba.Isis hain it has f'uinctioned in the past. From research, it 
has involved extension programs in a massive productioii efl'ort. It can be 
expected to provide focLis for involving related areas of activity associated with 
this key crop in the Indian economiy. 
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APPENDIX I
 

Workshops attended by over 100 rice research workers and significant results.
 

Dale Location Reh'ase and ottcr actions 

Feb. 1965 Cuttack Developed crossing programs for respective stations 
using new dwarl plant types. 

Nov. 1965 Cuttack Developed first all-India trials--variety, agronomy, 
pathology and entomology. 

May 1966 Hyderabad Review of data f'rom first set of' coordinated trials. 

Nov. 1966 Cuttack Recommended release of IR 8. 

Apr. 1967 Bangalore Presentation Report of kharif' 1966. 

Nov. 1967 Hvderabad 

Apr. 1968 Hyderabad --

Nov. 1968 Cuttack Recommended release of' Jaya and Padma. 

Apr. 1969 Hyderabad Recommended release of' Pankaj and Jagannath. 

Nov. 1969 Poona 25th anniversary celebration of' rice iesearch station 
at Karjat. Maharashtra. 

May 1970 Cuttack Recommended release of' nine dwarf varieties. 

Feb. 1971': Hyderabad 

Sep. 1971 Cuttack Silver Jubilee of CRRI. 

Oct. 1972 Kanpur Recommended release of Sona and Jayanti. 

* Winter workshop of 1970 postponed to February 1971. 
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APPENDIX II 

Special and discipline iiorkshops and seminars. 

I'I/,m7 osc Year iLovatHioI Number alllIde 

Hill zone 1967 Ne\\ Delhi 10
 

Hill zone 1970 Hyderabad 12
 

Hill zone 1972 Khudwani (J & K) 10
 

16
Statistics Oct. 1971 Hyderabad 


Pathology Mar. 1972 Hyderabad 22
 

Intomology Mar. 1972 Hyderabad 18
 

Pathology Mar. 1973 Coimbatore 40
 

Entomology Mar. 1973 Coimbatore 23
 

Agronomy Apr. 1973 Cuttack 30
 

Physiology May 1973 Hyderabad 34
 

Breeding May 1973 Hyderabad 35
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APPENDIX III
 

Numbers of trials conducted each season for the duration of the project, 1966-73.
 

Varief) 

14 

27 

21 
74 

30 
135 

60 

250 

72 
312 

65 
139 

64 

185 

108 

440 

SATlolUo)II ' ,&
 
Phsiology 


6 

37 

16 
77 

16 
87 

35 
163 

47 
145 

43 
164 

79 
269 


44 

267 
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Pathology Entomolh,,'v 

5 4
 
11 16 

- 9 
3 14 

-- 12 
32 41 

- 44 
41 70 

- 19 
60 54 

-- II
 
45 60
 

51
 
106 168
 

- 49
 

119 143 

Year 

1966 


1967 

1968 

1969 

1970 

1971 

1972 

1973 

Season 

Rabi 

Kharif 

Rabi 
Kharil' 

Rabi 
Kharif 

Rabi 

Kharit' 

Rabi 
Kharif 

Rabi 
Kharif 

Rabi 

Kharif 

Rabi 


Kharif* 

Trials planned. 



APPENDIX IV
 

Varieties released bly the Central Variety Release Committee, 1966-73. 

Year Ora,.inlaling stlion 11'arie'l)I Remarks 

1966 IRRI IR 8 Bold grain, mCditl duration, moderately 

resistant to leaf'hoppers and blast. 
Introduced from I R RI. 

1968 Coord. Center Jaya Bold grain, medium duration, resistant to 

blast and moderately resistant to leal hoppers. 

1968 

1969 

CRRI 

IRRI 

Padma 

Pankaj 

Bold grain. nledji short duration. 

Bold grain, long duration. Introduced from 

IRRI as IR 5-114-3-1. 

1969 

1970 

OUAT 

CR RI 

Jagannath 

Bala 

Mediu1m slender grain, long duration. 

Bold grain, short duration, n oderately 

resistant to heliiniithotsporium. 

1970 

1970 

Coimbatore and 
Coorj. Cente 

Coinmbatore 

Cauvery 

Kanchi 

Bold grain, short dtation. in odcrately 

resistant to 1lC]int ho',pori ti. 

3old grainii. mcditIIin short dtration., mode­

ratelM .esistan t to lhliniit hoSporiturn. 

1970 CRRI Ratna Long slender grain. medium short duratiol, 
moderately rcsis,,lt 0it tote1 horel'. 

1970 CRRI Krishna Medium slender grain, mcdium short dutration, 
moderately resistant to hlinthlosporiu m. 

1970 IARI Sabarmati Mediim slelldlr ,cented grainJI, m1ediunm 

duraL'ion, moderately resistant to blast. 

1970 IARI Jamuna MediuIm slender grain, mediu1m dliration. 

1970 IRRI IR 20 Medium slender gram, mcdium duration, 

resistant to blast and moderately resistant to 
stem borer, lca0hoppCrs, t ii ngro virus and 

bacterial leal' blight. Int rodued from IR RI. 

1970 CRRI Vijaya Medium slender grain, medium long duralion, 

resistant to leafhopper- and blast, and 

moderately resistant to tt.Ag:o virus :111(d 

bacterial leaf blight. 

52 



APPENDIX IV (contd.) 

Year 

1973 

1973 

Originating station 

Coord. Center 

CRRI 

Variy 

Sona 

Jayanti 

Remarks 

Long slender grain, mediun duration, mode­
rately resistant to stem borer, leafhoppers and 
rice tungro virLs. High grain yield for line 
grain variety. 

Long slender grain, m1edium duration, 
moderately resistaitt to bacteria! leaf blight and 
leaf hopper. I-igh grain yield f'or fine grain 
variety. 
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APPENDIX V
 

based on results of 
Varieties released 	by individual state rice research agencies, 1966-73, 

coordinated trials in their states. 

YearState releasing 

1968Andhra Pradesh 

1970 

1971 

1973 

1968Kerala 

1970 

1970 

1970 

Madhya Pradesh 19772 

1972Maharashtra 
1970Karnataka 

1971 

1972 

1972Orissa 
!972 

1972 

1972Punjab 

Variet, 

Hamsa 

Mahsuri 

Tella Hlamsa 

Kakatiya 


Annapurna 


Triveni 


Rohini 


Aswathi 

Anuparna 

K 184 

Manila 

Suma and 
Kusuma 

Madhu 

Kuniar 

RaJeswari 

Hemant 

Palman 579 

Remarks 

grain, special merit: earlinessLong slender 
when most other dwarf rices

during rabi season 
to tem­become e-xtended in duration due low 


plateau, particularly in
 
peratures in Deccan 


Telangana region.
 
long duration,
Medium slender 	grain, medium 


moderate fertility level. In­
stable yield at 

troduced from Malaysia.
 

Long slender graiin, and cold tol.rance similar
 

to Mamsa but earlier in maturity. 

short duration, gall midge resistant.Bold grain, 
the first

Short duration. suitable for rainfed 
Bold red grain \which is 

crop season of Kerala. 
preferred in Kerala. 

White hold grain.Med ium short duraLtion. 

Medium ,hort d uration early ullder direct 

seeded condition. White hold grai. 
bold grain.Mdi um short duration. \Vhite 


Medium slender grain, silort duration.
 

early maturity.Medium slender 	 erain 

Medi im long duration, medium slender grain. 

Introduced from the Philippines. 

are short duration,Both "aricties medium 

med inIm slender grain.
 

Short duration. mediumin slender grain. 

Medium duration and bold grain. 

grain.Medium duration and medium slender 

Medium slender grain, mid-early duration, from 

IRRI breeding material (IR 579-48-1-2). parti­
kharf crop in

cularly suitable for late planted 

Pu njab.
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APPENI)IX V (conhd.) 

SIate r'jlva.vsiii )'' I'lrictl.' Renarlks 

Tamil Nadu 1970 Ka.ru1na. Short duration, short bold grain. Recommended 
for kurmvai season in Thanjavur delta. 

1971 Ponni Medium slender grain, medium long dtll;.0ion. 
(Mahsuril Stable yield at moderate Ietilit\' level. In­

trod uced from Malaysia. IndiCa -- Japonica deli­
vative. 

"ramil NadLI 1972 Kannaci Mcdi umn short duration, high yield potential. 
hold grain. 

1973 Bha\,ani 	 Selection of an introduced Philippine \aricty. 
C 4-63. 

Uttar Pradesh 1969 Sarjoo 49 An introduction from IRRI variety collection, 
recommended for eastern Uttar Pradesh. Similar 
to T(N) I but with slightly better yield in Uttar 
Pradesh. 

1973 IR 24 	 Introduction from IPRRI. 

1973 Saket 4 	 A sister selection of Ratna with lone slcnder 
grain, slightly earlier than Ratna in Uttar 
Pradesh. Moderate tolerance to stem borer. 
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APPENDIX VI
 

AICRIP Pablications, 1966-73. 

Year 

1966 Rice needs of India and ways of meeting. S.V.S. Shastry. Indian Farming. Sep. 1966. 
New rice varieties have their limitations and prospects. S.V.S. Shastry. Intensive ,4griculil're 

Oct. 1966. 
Problems of rice research. S.V.S. Shastrv. Economic Times. Times o/'India. Dec. 21. 1966. 
AICRIl Progress report. Rahi 1965-66. (pp. 54), Nov. 1966. 

1967 IHigh .ielding paddy \arictics and a seed certification system for their rapid 1nulit iplication 
and utilization. W.H. Freeman. National Seeds Corporation Supplemellt in newspapers. 
Aug. 1967. 

A survey ol Oisect',and diCases ol'rice in India. Pests and Disease Survey Team, IRRI USAII) 
ICAR. Oct. 1967. 

AICRIP 'ro2ress report. Kharif 1966. (pp. 141), April 1967. 
AICRIP Progrcss report. Rahi 1967, (pp. ;21 ),Nov. 1967. 

1968 Identiication aid characterization of ftingro-A virus disease of rice in India. VT. John. 
Plant Ifi.scasce RWTorier. 

AICR IP Piogress report. Kharif 1967. Vol. I (pp. 172) and Vol. 2 (pp.256), April 1968. 

AICRIPIProgres report. Rahi 1968. (pp. 264), Nov. 1968'. 

1969 Jaya and Padima New high yielding varieties of rice. S.V.S. Shastrv. hidian Iarng. 
Feb. 1969. 

From unsteady in fancy to vigcorous adolescence --,ice declopment. W. I)avid Hopper, 
and W.[I. Fr cman. umcomic & Political Ii'eAklkv. March 29, 1969. 

Recent advances in aricuhural researcll (rice). S.V.S. Shastry. ICAR Booklet oilcereal 
crops. Sep. 1969. 

AICRIP Plogress report, Khari/ 1968. Vol. I (pp. 151), Vol. 2 (pp. 301), 
and Vol. 3 (pp. 335), April 1969. 

AICRIP Progress report, Rahi 1969. (pp. 173). Nov. 1969. 

1970 Yellowing disease of' paddy. John. nimtlg. June 1970.E.T. IndiUar 
Ircedilie dwart rices in India. W.H. Freeman and S.V.S. Shastry. .Imeriall Socie/.r of 

,-I'glr'olo0, v".,hi~sracrs. 1970. 

AICRIP Progress Report. Khar ! 1969. Vol. I (pp. 307) Vol. 2 (pp. 239). and Vol. 3 
(pp. 1,;9) May 1970. 

197i Some inxcstieat ions o resistance to rice tUingro viriis. S.V.S. Shastry, W.H. Freeman, 
1).V. SCesh a. ad V.T. J0oi1n. Itadian J.Gen. and Plant Br'eed. 31 (3): 536-542. 

New higll ViCdimig variCtie, of' rice. S.V.S. Shastry. ,.nnadata(Tel uga). 
Breeding high yielding varieties of' rice. S.V.S. Shastrv, Silver Jubilee Souvenir, Agricultural 

College, apatla. Andhra Iradesh. 
An easy and cflicient method of transporting rice leaf'hoppcrs. 1). Vital Rao and V.T. John. 

Ildian Phrtopatholog. 24 (2): 408-410. 1971. 
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APPENDIX VI (contd.) 

Year 

Soil amendments to prevent and correct iron ehlorosis in upland rice nurseries.. N.P. Saxtr,.1971 
M. Jagannohan Rao, H. Sakai. Proc. of the InternationalSvmposium on Sod Fertili: 

Evaluation, New Delhi. Vol. 1, 1971. 
Nitrogen response of' ric as influenced by varietal and seasonal differences. 1-. ten Ile. 

lFertilizerNews. 16 (5): 28-35. 1971. 
Optimum times of' nitrogen application for transplanted rice. H. ten Have. I'rtili-er Ncws. 

16 (2): 9-19. 1971. 
Optimum spacing and nitrogen levels for dwarf' indica, tall indica, and !on/ai rice %arieties. 

H. ten Hame. India.'n Farming. May 1971. 

Management of' the new d\arf' rice varieties f'or high \ields. AICRIP B oklet. Dec. 1971,
 

Choose dwarf rices for better yields and bigger profits. AICRIP Lcaf'lct. Dec. 1971.
 

New dwarf rice varieties for India in the seventies. S.V.S. Shastry and W.H. Freeman.
 

hIdian Farnting. Sep.-Oct. 1971. 
All-India Coordinated Rice Improvement Project --- Organization and Program. S. \'.S. 

Shastry. Seminar on National Agricultural Research Systems --edited by A.H. Moeman. 

Seminar sponsored by ICAR in cooperation with FAO and Agricultuira I l)celCpment 

Council. New Delhi., March 8-13. 1971. Published in September 1971. 

New sources of resistance to 	pests and diseases inl the Assam rice collections. S.V.S. Sha try. 
S.D. Sharma. V.T. John. and K. Krisliaiall. IRC Ncwshe'tr. 22 (3). Sep. 19)71. 

AICRIP Progress report. Rahi 1970 (pp. 221). Feb. 1971. 

AICRIP Progress report. K/tri 1970, Vol. I (pp. 264). Vol. 2 (pp. 189), and \A. 3 

(pp. 136), Sep, 1971. 

1972 Minikit program with new high yielding varieties of rice. AICRIP Leaflet. Feb. -172. 

lET 1991 and IET : 39. AICRIP Leaf'let. Feb. 1972. 

Minikit program with gall midge resistant and tuilgro virus resistant varieties. A I (_R IP 

Lealfet. Feb. 1972. 
Germ 	 plasm conservation and use in India. R. Seetharaman. S.D. Sharma, and S.\.S. 

Rice Research Institute. 1972. Rice Breeding S,;.mposium,Shastry. International 
Los Banos. Philippines. (pp. 187-200), 

Rice Ihprovement in India--The Coordinated Approach. W.H. Freeman and S.V.S. Shastir. 
Los Bano,,,. Philippines.International Rice Research 	 Institute. 1972. Rice Breeding. 

(pp. 115-132). 
I).\ .Breeding f7or resistance to rice ttUnmgro virus in Inudia. S.V.S. Shastry. V.T. .1ohi. an 

Seshuii. International Rice Research Institute. 1972. Rice Breeding. LoN Bi0oS.. 

Philippines. (pp. 239-252f. 
Host-plant resistance to rice gall midge. S.V.S. Shastry, W.H. Freeman, DA'. Seshu. P. Israel 

and J.K. Roy. International RiceResearch Institute. 1972. Rice Breedine. Los 

Banos, Philippines. (pp. 353-365). 
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APPENDIX VI (con/d. 

Year 

1972 Vinlence patterns and phage sensitvitN of Indian isolates of' Xanthom.onas or':ae. 
H. F. Kauffman and R.S.K.V.S. PantuIl. .ll.in.IosoPhy*iho..Soc. Japm. 38: 68-74 (1972). 

Strains ol' rice tuun irom,. A. AlljllleL In and V.T. John. PhlopalhOlog.. (12 (10): 

116-1119. i972. 
Flclol'S I'a oini the incidence of tUlngro an1d niCtlioS of Control. V.T. Johll and R.ID.V.. 

[Prasmida Ra). Orv/'. (01 press). 
Cultural practice, Ifo high \ield, Iro m transplanted rice. H. ten Ihae. Idian Ih'nini.w. 

Jul\ 1972. 
Toyard .1 rice evolution. S.\.S. Shastr\. Indian Formin,,,. Aug. 1972. 
Il'ect olfnitroun and spacing on bacterialI leaf blight of rice. H. tell ave adl 1 FH . Kaumallin. 

m/inn /~urnlni. .a il. 1972. 
AICRII Prol,ress report. 1971. Vol. I (pp. 240). Vo1. 2 (pp. 234). .1nd Vol. 3 Ipp. 225). 

October 1972. 

1973 Anals of"high icldine abilit\ of rice varieties ill relation to gro\\lth and \ield components. 
II. Sakai and N.P. Saena. SAI3RAO .Meet tin. Feb. 22-28. 19/3. IARI. Ne\\ Delhi. 
(In press). 

Resistanice to rice tunLro virus. DV. Sesiu. V.T. .oln. S.\"S. Shastr\. SABRAO Meeting. 
Feb. 22-28. 1973. IARI. New Delhi. (In press). 

Stabilit\ of \ ield perl'oriia ice of dwart rice arictics. D.V. S0111.. S.V.S. Shastr). 
W.H. Freeman. SAIRAO Nlceting. Feb. 22-28. 1973. IARI. Ne\\ Delhi. (In press). 

Rice develOpmcIit in India -- loblems and I'os,,pects. S.V.S. Sliastr\. N.N. Dikshit. 
S. Govindasvai\ni. NI. Nllladesappa. 1P.S. ]linanagar. A. SubraniilalllJan. B.N. Chatterjee. 
Report of the Studv Team on Rice. National Commission on Agricult ure, Government 
of India. Feb. 1973. 
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APPENDIX VH 

Rice production trainees from India train,,d in the six-month IRRI training program. 1966-72. 

SupportYear 	 Name, tiilc, and adhdhlss /l raiw.es 

1967 	 M'. F..Srini\aan. At. Botanist. 

A ICR IP.Rajend'analanr. l b dcrahd 50)0f30. A ndhra Pradesh R F 

1968 Dr. S. Bis,\as,. Rice Breeder. Rice Research Station. Chin, ura 7;2102. 

Dist. I oogh l..Wet Benual IR RI 

)r. B.N. Chattcrjee. Irof',,,or & IHead. I)epaillent of A lcrlonol.. 

Ullivelsit, of Kal,.\lni. P.O. lohIanpulr. li,tritC Nadia. West Belnglal I R RI 

Ni. C.R. PIadaila. JIr. ReCarch Olicer. (entral Rice Research Institute. 
I R RICultack-6. ()i,a 


DrI-. M'.S. C'ho\wdhur\ A ronoillii. CR RI. t uttack I)ecca,,ed 
 IRR I 

M.r. %.Subi amanian. I lead. l)isiLion ofIPlant G1cicties and llant Breed­

ing. fami Nada AeriLculturaf tniuersits. Coinlhatore-.c3. Tamil Naidu I kRRI 

Mr. R. Silnhafdri. A,,itailt Crop Specialil. of1i'i'it\.\2r-iCulL.rail 

Sciences. Ilebhal. tlan.alore-24. IKarnataka IR R I 

Mr.P. Itatlmappa. l\tenicn Leader. L'nieritv of .\ericulturaf Scienee . 

Hebbal. IBancailoie-24. Kariataka IRRI 

Dr. I.S. Khara. \,,,iiant Profc,,sor f I\tenio). Punjab Aricultural.. 
I R RIUjnixersit\. ludhiana. PItIIjah 


M Ir. 1U. Breeder. AriculttIral R',esarch Statioa. ilartlieru.
G. Hahn Ric 

West (odas 	 ali l)iStrict. Andhr.I IL raeh IIRRI 

MrI. P. AnIlniraju- Plant NIK1nager. Seed PiroeCCSSin Phllt. \iafl'rl. 

West (oda\.ari District. Andhra lIradClI, IRRI 

Dr. P.P. Sa.lli. ProfssC,,or of' .\.gonolx . l.aharlal Nehl'u AcriCuultUral1969 
nci\ersl.. Raipur. ladh\ a Pladesh IIRl 

Nir. K.B. Singh. )\. I)rector of' :\.eriCiltne. I)uro. Iladh.\ a PridC.,h I RRI-AID 

MIr. S. NIahapatra. Subect M!aimer Speciali t. Intensike A-ricultural 
IRRI-A II)l)istriCt Prog2raiM. Sa 1Ialpur. Oris,,, 

Nir. C. Saillaintllaraa. IDiirict Trainine Oticer. IFarllelr, Traitinn Cellefr. 

IR I-A I DRar,eai.lnda.L. I 'id erhanpur. l)istict lianjail. ()risa 

1970 	 Mr...i 1). Tripalthi. Assislanlt ProeI'sor flxtnsion dLucationl l).eparf­

nlellt I\tension. I :Ili\ 'itnrc and Techinoloug\,
G.B. Pant erit\of 

Patnagar. IDistrict Nainital. Ltltar I 11'adeh IRRI-AID
 

N/Ir. P.T. Pauil. Aericulfural (l)iier. AriculturaL: RC earCh Staiion.
 

Gandhiglai.. Iistitici Kolhapur. lahara,htl'a IRR I-AI D
 

MIr. K.K. Sharma. Rice Breeder. Central Rice Research Station. Raipur.
 
IRI-A I)Madlva Pradesh 
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APPENDIX VII (conwdL) 

Month 
Year 

Nalne, ile and address offtraines Sul'port 

1971 Mr. M.M. Bari, Plant Breeder. Agricultural Institute, Kosbad Hill, 
District Thana, Maharashtra 
Mr. SUnil Kumar Das. Agronomist, Rice Production Training Institute, 
Fertilizer Corpora tion of India Ltd.. Durga pur-12, West Bengal 
Mr. S.K. IBaSu, Asst. E-ntomologist. ibid 

Mr. N.K. Nlitra. iblid 

IRRI 

FCI-I R RI 

FCI-IRRI 

FCI-IRRI 
Mr. 1).K. Gupta. ibid FCI-IRRI 

1972 Mr. 1). Sarkar, Gransevak Training Center. Department of" Agriculture, 
ChinsUtra. West l3engal 
Mr. K.P. Singh. Dy. Director o!" Agriculture. Hissar. Haryana 

Mr. R. Singh, Extension Officer, Government Seed Farm, Gurdaspur, 
Ptmjab 

IR RI 

IRRI 

IRRI 
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APPENDIX V11l 

Rice Research Trainees from India in the IRRI Training Program, 1968-71. 

Month & Year 
of initiation Namie of I/it, Irae' .Spcializtafitil 

Aug. 1968 Mr. V.A. KLulkarni, Rice Specialkt. Agricul-
tUral Rcsearch lnt,tiute, Patna-I, Bihar. 

April 1968 )r. S. U. \lodgal. Assoc. Prol*essor (Agro-
nlol. ),.G.I. Pant ULniversity o1' Agriculhure & 

lecnc lo5. l:aintmwaar. Nainital DI., U.IP. 

Jan. 1969 Milr. A.R. ltaindani, Rice Specialit, Rice Re-
search Scheme. Khliud\ ani [arm, Khiud\anli, 
AIIanta g )t.,.1& K. 

June 1969 Mr. I).IP. I aiclar.Arrn1t, Indo-Jpan,,eS 
.uriculttral l)e n~stratiom Farm. Khapoli, 
Kola-a )i.. \hlhara,litra. 

Sept. 1969 I)r. (.N. litr,, lunio Rice Breeder, Central 
Rice ReMech ,tittltt',CititICk-6. Or'issa. 

June 196) Dr. A.K. Mllauachar\. ~xdcr (A.,grony). 
L:Ii\er,,it\ o1" Kal\ ani. NIohanptuM P.O., Nadia 
l)t.. West cn.al. 

Dec. 1969 NI r. Nl. (i. Nlane. Lecturer <Agronomy). 
Malha rash tra Krishi Vidyapeeth. Poona-3, 
.Maharashtra. 

Sept. 1969 Mr. Ralj Pal Pu., Research Assistant. Indian 
Agricultural Research Institute, New Delhi-12. 

L:-e 1969 Mr. N.N. Kakati. AVsst. Agronomist. Assam 

Agricultural University, Central Rice Research 

Station, Titabar, Assam. 

July 1970 Dr. NI.B. Kalode, Entomologist. All-India Co-

ordinated Rice Improvement Project, Rajendra­

nagar, Hyderabad-500030. A, P. 

May 1971 Mr. S.1M0. Ghufran. Ass,. Plant Pathologist. 
Agricultural Research Institute. Kanke, 

Ranchi. Bihar. 
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Breeding 

Breeding 

Breeding 

Agronioniv 

Agronomy 

Breeding 

Agrololny 

Entomology 

Pathology 

Training 
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(Inoths)
 

12 

9 

6 

6 

12 

12 

Is 

12 

12 

12 

9 

Support
 

IRRI-All) 

IRII-All) 
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IRRI-AI I) 
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APPENDIX VIII (coud.) 

Training,lonih & )'ear 
of i, iliation Name o lthe traincu 	 Specialization period Spq)port

(nmonihs) 

Jan. 1971 	 Mr. V.NI. Khaire. Entomologist (Rice). Agri- Entomology 4, IRRI-AID 

cultural Research Station. Karjat. Kolaba Dt.. 
Mvaharasitra. 

Jan. 1971 )r. K.C. Auar\al, Rice Pathologist. College Pathology 9 IRRI-AID 

o1" Agriculturc. Raipur. Iadha PraILch. 

Jan. 1971 Dr. NI. L Bhendia. Astant Prol'essor, Agronomy 12 IRRI-AID 

)ivision o1 Agronomy. Indian Agricultural 

ResCa rch Ilnst it ute. NC\\ Delhi-12. 

April 1971 Mlr. K. l)hirendra Silglh...\ gricultural Oflicer. Breeding 8.1 IRRI-AID 

Rice Recarl1 Station. Vaugbal. NManipUr. 

Jan. 1971 Mr. B.N. Plukan. Farm lNIanager. Regional Agronomy 6 IRRI-AID 

Rcecarch Station. Titabar. As,sam. 

Nov. 1971 Dr. S.S. Sajjan. Entomologist (Rie). Punjab Entomology 6 IRRI-AID 

Agricultural University. ILudhiana. Punjab. 
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APPENDIX IX 

Students wiho completed their M.Se. thesis problems on rice with the guidance of AICRIP staff. 

Year Name of'siudelnt Thesis problem 	 (uide on 
,1ICRIIP .sat 

BREEDING: 

1969 Mr. K.V.L.N. Dutt Inheritance ofresistance to rice stem borer 
(Tryporv:a inceriulas Walker). S.VS. Shastrv 

Mr. C. Baskar Rao Evaluation of some sourc,.s of plant type 
in rice 

1970 Mr. D. Jayaraj Studies on inheritance of resistance to 
bacterial leaf blight in rice (Orv:asaliva L.) 

Mi. K.V.L. Narasimha Rao Inheritance of resistance to rice gall midge 
(Pachydiplosisorvzae, Wood- NIlason ). 

1971 Mr. P. Vasantha Krishna Studies on inheritance olf resistance to 
bacterial leaf blight in rice (Orvza sativa L. ) 

Mr. B. Rajiah Genetic studies 
crosses on rice. 

in some intervarietal 

Mr. K.V. Subbanna 	 Inheritance of resistance to rice stem 
borer. 

1973 Mr. E. Sathyanarayana 	 Inheritance of resistance to gall midge. 

Mr. K. Krishnamurthy Bt:ktha 	 Inheritance of resistance to green leaf 
hopper. 

Mr. Ch. Panduranga Rao 	 Genetics of resistance to rice tungro virus. 

AGRONOMY & PHYSIOLOGY: 

1969 Mr. B.S. Prabhakar 	 The effect of leaf removal after heading on 
the dry matter production and grain yield 
of rice (Oryvza sativa L.). W.H. Freeman 

1969 Mr. A. Krishnamurthy 	 Effect of cultural conditions on dry mutter 
production and its contribution to grain 
yield in rice (Orv:a sativa L.) 

Mr. M. Jagan Mohan Rao 	 Studies on the seedbed management and 
iron chlorosis of rice seedlings in high pH 
upland nurseries. 
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Year 

1970 

Name ofstudent 

Ir. D. Niranjan Rao 

Mr. V. Subba Rao 

Nr. K. Pratap Reddy 

NI r. G. Krishnaiah 

1971 Nlr. K.P. Puranik 

NMr. K. Surender Reddy 

Mr. S. Raghuvardhan Reddy 

1973 

Mr. I3 Vittal Rao 

Nr. N. Venkat Reddy 

Mr. M.J. Wilson 

APPENDIX IX (conid.) 

Thesis probhm Guide on 
AICRIP stafT 

Studies on the methods ofnitrocen incor­
poration in relation to fertilizer efficiency 
and yield of' rice (Ort':asatira L.) W.H. Freeman 

The effect of' mutual shading on the dry 
matter production and grain yield in rice 
(Orv:a sativa L.) 

Studies on the effect ol'agce of seedlings oil 
yields of two photoperiod insensitive high 
yielding rice varieties (I ,8 and "lainan 3) 

Some agronomic studies on six dwarf 
hndica rice varieties (Ory-a saliva L.) with 
diff'rent expressions of"yield components. 

Single plant hills as a means of evaluating 
tile yield potentials of' rice selections. 

Studies on the perf'ormance of six rice 
varicties under irrigated-dry conditions in 
kharil"and ra/,i seasons. 

Studies on the cffect of' planting patterns 
in combination with times of' nitrogen 
application on production of' rice (Ov-za 
sativa L.) variety ItR 22. 

Studies on the effect of age of' seedlings, 
spacing, nursery and field fertilization on 
the rice variiety Canvery. 

Studies on the eflcot of'sources of nitrogen, 

times and methods of' application in re­
lation to tile elliciency o' use alld yield of 
rice IET 1991. 

Impact of minikit program o' All-India 
Coordinated Rice Improvement Project 
on rice prodtuction in Andihra Pradesh. 
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APPENDIX IX (cowld.) 

Year Name of student Thesis probhlem Guide - n 
,,11CRII slaf/f 

PATHOLOGY: 

1969 MIr. 1). Vittal Rao SoeIC investigations on tungro disease of 
rice with emphasis on breeding Ior disease 
resistance. V.T. John 

1970 Mr. R.S.K.V, Pantul Virulenceand 1\ otypC studic, ol . or-at' 
isol ates. ILL. Kauffman 

1.971 Mr. 13.1. Thapa Host and chem ical indiced \irttlence 
ch lge , in .At'anth o t/l)ort'S lrae([.VcdLa 

and kli\.allla) o\nsoll. 

Mr. N ohd. Sultan Mohiuddinl Virulence ad inulItiplication StuIIdiCs of 
selected XV. olriY:c ikolatc". 

Mr. R.D.V.J. Prasada Rao Alternate hots of rice tUngro virus, its 
vector and other related insects. V.T. John 
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APPENDIX X 

Existing and proposed stair for the coordinating center at Hyderabad. 

POSTS 

Proposed 

Designation ol Post 

Sanction(edt 

Requested 
to ;e

sunctIled 
mniediatel. 

IWiikit 
Program 

Comm­

uicathTrainimg 
Center 

Fi/h Plan Total 

TECIINICAL AND SCIENTIFIC STAFF: 

Project I)irector 
Project Coordinator 

Regional Coordinator 
Senior Agronomist 
Senior I:ntomologist 

I...­
-

-

1 

I 

-

-

... 

....­

4 - 4 

Senior Plant Pathologist 
Senior Plalt Phyiologist 
Senior Rice Breeder 
Senior Soil Scientist 

I 
I 
I 

....­
-. 

....­

.... 

I 

1 

Production Specialist - - -

Agricultural Iconomist 
I1nforniation (0)licer 
commnicatiol Specialist 

Subject atter Specialist 
Rice Breeder 

....­
-

-

-

-

-
3 

-
-

4 

--

-

-

1­

- 4 
4 

Rice Breeder (Seeds) 
Rice Breeder (Qn1alit. 
Agronoiit 
Ph\ siologi6sl 
Soil Scientist 

I 

I 
... 
] 

-. 

1 
I 
....­

-

-

-

-

-

-

I 
I­
2 
2 
I1 

Plant lathologist 
lltomlogist 

Statistician 
Agrictltu ral Engineer 
AgriCLlttnral NICeCorologist 

I 
I 
I 
! 

-...­

2 

3 
....­
....­

-

-

-

-

-

-

I 

3 

4 
I 
I 

Research Ollicer (.11'.Breeder) 
Junior B'eeder (Seeds) 
Junior Breeder 
JUnior Agronomist 
Junior Pathologist 

I 
I 

-

....­

....­
2 
1 
I 

-

... 

-

-

-

-

-

1 
1 
2 
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APPENDIX X (contd.) 

POS TS 

Proposed
 

Rcquested Comm­
to be tmicaltion Total 

Designation of Post sanctioned ,Minikit 7'railiin,' iith Plan 
Sanclioted* immediawel, Proei,, Center 

Junior ntomologist -- ..... I 

Junior. Sttitician - I - - -

Assistant Botanist 2 .... 2 

Senior Research Assistant 2 .- 2 

Senior Research Fellow -.. 10 - 10 

26 

- I 
Junior Research Fellow 6 - - 20 -

Foreman 2 

Senior Photographer I .... I 

Senior Artist I . I 

Bulldozer-cum-Grader Operator 2 .... 12 

Coniputor Assistant 3 - I - - 4 

Senior Field Assistant 2 4 - - - 6 

Senicr Laboratory Assistant - 4 - - - 4 
-Mechanic 2 - - -2 

Field Assistant 4 4 - - - 8 

Jeep-cum-Tractor Driver/Driver 5 8 5 - - 18 

Printing Press Operator - - -- I - I 

Mazdoor 10 - - - 10 20 

Sub Total 60 36 15 32 15 158 

Administrative & Ministerial stall' II 8 1 1 14 35 
Messengers. Watchmen. etc. 7 8 -- - - 15 

TOTAL 78 52 16 33 29 208
 

* Posts already sanctioned, include those under the scheme "Production and Maintenance of Nucteus Seed". 
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APPENDIX XI 

A i'At'IIand shaping alnd irrigatian. 

01 ) ifI on II 	 A/ hslleJIWork 'I 	 .,cCoIJccn.Min 'r '/t( 

IRRI(Vllt). SYSTI.I A) MAIN LINE: 790.- m (4.9 milcs) 
1971 -7 
(RI . kSt: All). IRR! AID) 	 30" Pipe 1292 meters 

24" 1257 
2 1- . 1431 
I5. .	 1303 

1520 " 
9 . . 

13)LATERAL LINES: 8078m (5.0 miles) 

15" Flipc 1319 meters 
12-. . 920 
9". 515 

6" 3770 

18" " 51 

C) STORAGE RESIRVOIIRS: 	 3--- 23,000 cu. meters 

Military Tank 12,34(0 Cu. meters 
Lucky Tea Stall Tank 7,404 
Dairy Farm lank 3,085 

LAND SHAPING (201.9 ha) AgricultUirlI RSca ClI Institute 90.4 hn. 

1966-73 Stadent Farm 2.2 

(RF) 	 AICRIP 16.1 " 

IARI Regional Research Station 13.0 " 
Old Sorghum Area 24.2 " 

Gramse\ak Training Center 4.0 " 

College Farm 20.2 " 

Cellral Plant P'rotection Training Institute 6.8 " 

1128 metersi)RAINAG' SYSTEM (5590 m) Main Drain 
1966-69 East-West )rain 1300 " 

(RF,KS I All)) Kotacheru1aDin 	 3162 " 
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APPENDIX XII 

List of foreign technicians and period of enployment at AICRIlP headquarters. 

Name 	 .lan Months . rrival Delyarture Ip/olCl( by 

Dr. Wayne II. Freeman 90 Jan I, 1966 To date Rockeleller 
Joint Coordinator Foundation 

Dr. John A. Lowe 33 Dec 10, 1967 Sept 3, 1970 IRRIiAID 
Entoiologist 

Dr.Harold E.Kauffman 45 Feb 22, 1968 Nov 14, 1971 
Pathologist 

Dr. 1-I. ten Have 52 Feb 28, 1968 June 14, 1972 " 

Agronomist 

[)r. n.Okaima 12 June I, 1968 June 6, 1969 
Physiologist 

Dr. 1-1.Sakai 	 44 Aug 12, 1969 Apr 17, 1973 
Physiologist 

Mr.Ernest W. Nunn 28 Mar 10, 1971 June 30, 1973 
Agricultural Engineer 

Dr. Reed C. Bunker 18 Aug 7,1971 Feb 16, 1973 
Ento iologist 

Mr. Vernon L. 1-alI 17 Oct 1, 1970 Feb 10, 1972 Ford 
Agronomist Foundation 

Dr. Ivan 	W. Buddenhagen 13 Oct 16, 1971 Nov 15, 1972 IRRI!FF 
Pathologist 
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APPENDIX Xli1 

List of USAJI) Indian scientists employed in support of the AICRIP headquarters research program 
and period of employment. 

PeriodoJtiloym'/nt 

Name From To Aan Monihs 

Dr. A.P.K. Rcddy*
" 

December 
October 

18, 1967 
4, 1971 

April 
Jta,1y 

9, 1970 
31, 1972 

27 
10 

Dr. N.P. Saxena April I, 1968 June 30. 1973 63 
Mr. M.B.V. Narasinca Rao May I, 1968 J uIl 6, 1970 38 
Mr. 1F.Ramia h .Itine 15. 1968 December 16, 1968 6 
Dr. N. D. Nlanikar August 13, 1968 August 3. 1969 12 

Dr. H.L.S. Tandon December 10, 1968 [)ecember 4, 1969 12 
1)r. R. Sridhar August 18. 1969 AttguSt 20, 1969 -
NI r. I.N. Pra,,ad*" September I. 1969 August 10. 1971 24 
Dr. \'. Joll:::: September I. 1969 .Junc 30, 1973 52 

I)r, 1. Sriniias:l Rao November II. 1969 .1tune 30, 1973 50 

Nir. G.B. Rajalc March 2. 1970 April 6. 1970 1 
Dr. A. Aujancx ulu April I, 1970 March 31, 1972 24 
)r. K. IKrishnaiall April 13, :'70 October 31. 1971 21 
)r. C.'S. Saral, Jittle I. 1970 Jantlarv 31. 1971 8 

I)r. K.S. Amin June I, 1970 June 30, 1973 37 

Mr. S.N. Kapoor July I. 1970 .haluary 31. 1972 19 
Dr. N. Narasinim Rao August 1, 1970 February 28, 1971 7 
Dr. Y.K. Arora July 26, 1971 August 21, 1971 1 
N1 r.S. . Qua-cr August I, 1971 March 31. 1972 10 
I)r. G.S. tlpadh.x AuguSt 11, 1971 May I. 1972 11 

Dr. G.S. Salunkhe December 3. 1971 Augwst 30. 1972 9 
Dr. N.S. Rao JunC I, 1972 June 30. 1973 13 
NI r. B. (hitti Bahu*;:: J 1ne I, 1972 June 30. 1973 13 
Mr. K. Prasad:::::: .June , 1972 October 28. 1972 5 
Dr. S. Khasimuddin Jutine 14, 1972 June 30, 1973 12 

I)r. A. 11. K. Re dd ,\,its re-cinplved at .\ICRIP after a post-dtoctoral 
at the t7niversity of Hawai, U.S A. 
14c \\as taken on ICAR payroll beginning Aug. 1.1972. 

Transf,'rrcd from RF pavoI: 
I) 
2) 
3) 

Mr. M. N. Pras-ad was on 
I)r. V. T. John .. 
Mr. K. Prosad , 

RF payroll from Nov. I. 1967 to Aug. 31. 1969 
.. ,, Dec. I, 1967 to Aug. 31, 1969 

e,)ec. 1.1960 to May 31. 1972 
.1) Mr. B. (hitti Babt .. .. ,, July I, 1970 to May 31, 1971 
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APPENDIX XIV 

List of Consultants to the Rice Project and period of service. 

Date of 
Man 

Name Oiscipline Months Arrival Departure 51pt'port 

Dr. Hideo Okajima Physiology I., Aug. 18, 1967 Sept. 29, 1967 RF 

Disease-Insect Survey '[eam: 

Dr. M.D. Pathak Entomology I Oct. 19, 1967 Nov. 5, 1967 IRRI/All)
 

Dr. K.C. Ling Virology I .. .
 

Dr. S. Yoshimura Pathology I
 

Dr. J.A. Lowe Entomology I .
 

Dr. Masao Goto Pathology 2 Aug. 11, 1968 Oct. 7. 1968 

Dr. M.D. Pathak Entomology 1 Nov. 2, 1968 Nov. 7. 1968 

Dr, K.C. Ling t .. ..Virology 

Dr. H. M. Beachell Breeding Apr. 2. 1969 Apr. 12. I 969 

Dr. T. Ishihara Entomology I Sept. 17, 1969 Oct. 26. 1969 

Dr. l.W. Buddenhagen Pathology . Oct. 10, 1969 Oct. 26,1969 

Dr. W.D. Guthrie Entomology 2 Oct. 24, 1969 Dec. 20, 1969 

Dr. Karl Maramorosch Pathology Feb. 4, 1971 Feb. 13, 1971 

Dr. .W. Buddenhagen Pathology June I. 1971 June 21. 1971 

Dr. (Mrs.) K.A. Gomez Statistics 3. Oct. 25, 1971 Nov. 6, 1971 
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APPENDIX XV 

ICAR professional staff at AICRIP headquarters, 1966-73. 

Period o/" employment 
From TO 

April 1966 To date 

July 1966 July 1971 
July 1971 May 1972 

August 1972 To date 

July 1966 To date 
JUtne 1966 May 1971 

December 1971 To date 

September 1972 To date 
August 1969 June 1972 

September 1972 To date 

July 1972 To date 
August 1972 To date 

September 1972 To date 

Novemoer 1972 To date 

August 1972 To date 
February 1973 To date 

August 1972 To date 

August 1972 To date 

Vame 

Dr. S.V.S. Sliastrv 


Dr. D.V. SCshu 

•. 

. 

Mr. T.E. Srinivasan 

Mr. J. Ramakrishna Rae 


Dr. A.V. Rao 
1)r. U. Prasada Rao 

t 

Dr. K. Gopalakrishna Pillai 
Dr. 13.Venkateswaralu 

Dr. J.C. Katyal 

Dr. M.B. Kalode 

Dr. A.P.K. Redd\' 
Mr. G.C. Dolhre 

Mr. B.T. Shankara Go\\da 
Mr. Kasi Viswanadham 

Title 

Project Coordinator 

Asst. Botanist 
Research Officer 

Sr. Rice Breeder 

Asst. Botanist 
Asst. Botanist 

Asst. Botanist 

Statistician 
Research Assistant 

Research Assistant 

Agronomist 
Physiologist 

Soil Scientist 

Entomologist 

Pathologist 
Farm Superintendent 

Research Fellow (Breeding) 
Research Fellow (Entomology) 
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