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PRO¥ - Rice Research Improvesent

1. Summary Description
Aq stifion 101

Average rice yields have remained practically oonstant over
the years despite the relatively long history of rice research in India,
The nature of the rice plant, the large number of varieties/types, and
the divergent conditions under which it 1s grown pose difficult resecrch
provlens, An ell-out, concerted, sustained research effort will be required
to bring about significant improvement in total rice production, However,
under the recently organized ill-India Coordinated Rice Improvement Project
(AICRIY), India is moving rapidly to incroase rice production, In response
to India's request, AID has contracted with the International Rice Reseerch
Institute, Fhilippines, to provide eupport to the AICRIF.

3. [rolect Goals and Targets

‘Mthin the context of India‘s urgent overall target of
achieving food self-sufficiency in the sarly 1970's, the targets of this
project are to:

: 1. eccelerate and improve rice research in Indie by strengthening
the operational aspects of the A1l-Indla Coordinated Rice Improvemant Project
(AIC2IL), and

2, improve the research capabilities of rice research peraomiol
so that promising rice varieties and improved cultural practices are made
available to farmers. ‘

Cq Hindmuw Jevelg of achisvemsnt

The proposed U,S, assistance 1s one input into a nation-wide
prograna and will be discontinued if the program ceases to draw national
support and participation,

D, Gencral Appr lan of Ac

The gencral plan is to provide a small contract team of rice
scientists (five, in disciplines of major impertance for rice inprovement)
to conduct research with counterparts at AICRIF's national hesdquarters
and to vackstop and monitor the research of AICRIP coopsrators, This team
arrived in FY 1968, All of AICRIF's cooperators are rice scisntists working
at State, university and Centra) experinment atations, _
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the contract specinlists vill provide leadership in developing
and dasigning coopérative trisls to Lo ceaducted simultaneously each season
throughout the country. In addition, through on-going research at AICRIP's
national headquarters, they will provide short-term, special, on-the-job
type training for selected cooperating seientiests,

The T will aleo nake availsble consulting scientists for
short periodc to visit Indis und invostigate speciel problems which ariss,
Additionelly, it is planned that lonp-term (6 to 12 months), post-graduate
type research training and study will te providec at INRI for promising
and responsible rasearchers in subject vatter asress important to rice
production in India,

Using Trust Murd rupees, 4ID will support demonstrations,
seminars, and fleld triels o as to accelerats prograns and increase the
effectivenssa of contract operations,

Through semi-annual, national workehops for AICRIP cooperating
sclentists, ressarch results vill be presented, analyzed and discussed,
and nev programs developed, 4The workehops will provide opportunities for
scioutists from different reglone to get acqueinted, exchangs information
&nd develop an eppreciation and understending of the need for coordination
end cooparation in research,
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11. Setting or Envircoment

Rice research in India, which has a relatively long history of
scattared effort dating back to the first decade of the Twentieth Century,
is undergoing rapid change, In a short period of four years, India has
broken vith the past, orgenised its resources and put together a functioning
rice research program which has far exceeded expectations,

In 1965, the Government of India through the Indian Ciumeil of
Agricultural Research (ICAR) initiated the All-India Coordinated Lice
Isprovement Project (AICRIP), Froceeding on approval in principle from
the GOI, ICAR, with the help of the llockefeller Foundation, received
encouragement and breeding matsrials from the International Rice Research
Institute (IRRI), Philippines, and with the cooperation of the Indian
States and asgricultural universities established a headquarters for the
AICRIF on the campus of the Andhra Pradesh Agricultural University at
Hyderabed and began operations. Coordinated ressarch trials were initiated
Guring the winter season of 1965-66; thus, the AICRIP actually got underwmy
before final GOI financial approval was obtained in 1968. Rs, 11.3 miliion
of Central Government financing have been approved for the period 1968-71.
Through & contract with IRRI, USAID is providing the services of experienced
rice ressarch experts to work wvith Indian scientists in strengthening the
AICRIF. The IRRI continuss to supply btreeding meterials and occasional
technical consultants, :

AICRII''s growth ard progress has been just short of remarkable,
There 18 a headquarters staff of 25, Through an organisational structure
vhich divides the country into suven sounes and 12 regional centers represent-
ing reglonal and area ecological oonditions, the AICRIP develops and conducts
experigents at up to 30 locations during a cropping seeson, The field staff
congists of 200, At many looations, two orops & year, kharif and rabi, are
grown. Conferences and workshops for AICRIP scientists are held twice a
yoar vhere results, problems and solutions are discussed and specific plans
for the next season ure made, The AICRIP headquarters staff, including
4ID/IRI personnel, visit ' . . backetop the sonal, regional and locel testing
sites and personnol and monitor the ressarch undervay, Each year, two
roports based on the results of the previous cropping season are published
end distributed widely, Significant research results to date include the
«cvelopuent and release of: two high-ylelding rice varieties of Indian
origin and @ "package of production practices" for the major rice growing
areus, .

The initial successes of AICRIP, as significant and important as
they have Leen, when viewed against the total rice improvement problem
represent only a small teginning, Considered alone, rice, as a arop plant,
poses difficult and diverse problems for the reaearcher, . ‘
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The fact ‘hat rice iz grown videly throughout India and is a major
feod item, perhaps the food, for up to three-fourths of the population
gives an indicetinn of the nature and magnitude of the problem, Rice is
¢ from sea-level to 6000 feet, and on soils which vaery fron deep loams
&nd clays to shallov laterites, with reaction ranging from axtremely ascidic
to highly alkaline, At some places deep water rice is grown in 15 to 20
feot of water; at other places rice is grovn under sub-himid conditions
vhere the rainfall berely reaches 20 inches. In some aress, a single
crop 1s produced once a year, in others, thres crope are grown in succession
on the same land in a year, 4 rice crop may bs of 70 days duration or it
mey take up © seven months to mature, and it can produce reasonable yields
under widely differing sunlight and atmospheric conditions of the Indian
Sunmer, autumn, ond vinter sonddddooer, Thus, rice in India - Oryea sutiva,
sub-specie indica -~ has undergone a selection and adaptetion process over
the millonnia which has resulted in a large nurbar of varieties suitable
for use under widely verying conditions, It has been reported that at
least 4000 varieties of rice are grown in Indie, In practically evary
area or district where rice is growm, there ere local varieties which have
adspted to the prevailing soil; climatic and biological ocnditions in
line with local needs and preferences for food and fiber -~ varieties which
@re in equilibriun with e particular environuent, The implications for
research ernd luprovament are elearly apperent,

Tbe technicel problens of rice improvement are further complicated
by matters of consumer acceptance, Indian consumers tend to prefer slender,
fine~grained, ron-sticly, arouatic quelities vhich so far have not been
closely sssociatod with high-yiolding characteristics, Consumer preference
is reflected in prices, The price difference for bigh over low quality
rices may be as :mcl: as 1009, The wide price difference can and does acgt
a8 a disincentive to the spread of the lower quality, higher-yielding
rices, Thus, a major concorn and problem is that of developing nlgh-yielding,
fertilizer-responsive rice varisties which incorporate quality factors acceptable
to the Indian consumer,

The quality orientation of rice research in India ovar the years may
be responsible, in part, for poneral leck of progress in increasing rice
yields ir Indla, Ivron the earlieat years, research has been devoted primarily
to selection and breeding for quality end better adeptation to prevailing
conditions, As & consequence of thig approach, Indian scientists develcped
varieties with outstanding grain quelity and adaptation to Indian conditions,
Jaximizing ylelds under high levels of fertilization and mansgesent did not
receive adequate attention, Fertilizer ressarch that vag carried out wes
compromised by the inherent yield limitations of varieties selectsd for
erain quality rather than yield, 1Iu retrospect, considering the existing
conditions betwsen the 1930's and the nid-1950's, the direction of research
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wvas logical and reasonsble. Few commercilal inputs, such as fertilisers,
were available or in prospect; further, there was no pressure of permanent

‘m s-ortages,

Research programs in rice expanded rapidly over the years and by
1960 there were 82 rice "ressarch stations" throughout the acaniry,
Practically all of them wers controlled and operated by the individual
states with 1ittle coordination and exchange of informstion, The Central
Government's first attempt to concountrate and coordinate rice resesrch
oocurred in 1946 vhen it took over the Cattack station in Orissa, Fstablished
in 1932, this station was re-named the Central Rice Research Institutc and
rearganised to undertake fundamental research in all aspscts of rice,
investigate problems of wide applicability, and act as a center and source
of authoritative rice information. '

By the late 1950's, concern wae developing over impending food
problems and pressuree began to mcunt to increase rice ylelds, At this
time, the Center made another attempt to coordinate rice research programs
and introduced a program, with FAO's help, to improve the ylelds of local
indica varieties by cross-breeding with selecled, high-yielding
verieties., The program was generally unsucceseful and vas finally sbandoned.
ADT-27, en improvement over existing local varieties and currently popular
in the Tamil Nadu srea, is one of the few succesces of the program,

<hen the full weight of the food crieis fell in the mid-1960's,
Indis possessed a rather lerge and oxtensive rice research set-up vhich
vas largely uncooilated, tradition-bound, in the doldrums, and generally
not in line with pr.veiling needs, On the positive side, some excellent
work had been done, facilities existed, and there were sizeable numbers
of rice scientists and workers,

Spurred by the example of the IRRI and the overvhelming need to
make improvements, the ICAR was vi'.e to sell the idea of AICRIF and a
project headquarters - research center at a new location free from existing
influences, In the fow short years of its existence, AICRIF has demonstrated
the value of team work and the inter-disciplinary approach to the solution
of problems,

The vigor and successea of AICRIP have sllenced, at least tomporarily,
the forces with vested interestyin the status quo, So far, with one or two
exceptions, cooporation of the States has been good; tut problems sxist,

Some States have not maintained the level of expected financial eontribution

to AICRIF programs, Certain States feel they have an obligation to maintain
separate rice research programs for the solution of local problems, which
carried to extreme, could lead to unnecessary duplication and or diversion

of effort from impartant resesrch priorities, Then there is the problem

of personal and State interest and preoccupation with recognition and publicity,
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Individual and State contributions often get bwbmerged and over-looked
in a joint effort. Some States and AICRIP oooperators chafe under the
strict discipline and coordination required for the success of joint
research,

The current organisational, sdministrative and procedural probtlems
cited are cause for concern when vieved against a past history of fatlure
of previous "All-India" type 1ice improvement schemes. Ferhaps the b.out
way to overcome the problems is to push harder to insure continued AICRIP
succeases. A solid record of achievement and oontribution to overall
nationsl  welfers, hopsfully, would outweigh any argument to return to
progrema of the past,

It 1s probable that a minimum of 8 decade of successful experience
will be required to firmly establish AICRIP-type concepts in India, AID
and /or other external assistance throughout at least half of that period
vill be necessary to nurture and develop AICRIP to & point vhere it will
no longer bo a texporary expedient to meet a current crisis, but an accepted
and established way of meeting India's current end future needs,

1II. Stratepy

A basic element of l1ission strategy has been and continues to be
to encourage and support, with available resources, the development of
beneficial agricultural programs. A consequence of this strategy has been
an ggreemsnt with the GOI to support rice research improvement as a means
of achieving their and our goels in agriculture (See FY 1970 Program
Mamorandun) .

Efficiency in resource utilisation hae been a major Griteria
and guide in determining the kind, magnitude, and point of U.S. assistance
to rice research in India, Fortuitously, the structure and operations of
the 41CIF provide an unusual opportunity for channeling aseistance,
Through a relatively modest input of techniciens and participants at the
heuadquarters of AICRIF, practically all organised rice research in India
can be reuched and influenced,

This aid activity comrlements other !{ission agricultural activities
und projects, auG is consist nt with AID's agricultural program objectives
to increase food procduction and enhance the capabilities of the institutions
involved, In addition to making possible immediste materisl and human
benefits through increused rice production, the project supports and
fosters a concept of unity and cooperetion for the achievement of national
otjectives,
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IV. Elamed Iargets, Sesults spd Outputs

The ultimate goal of this project is a produstive, prosperous,
permanent agrioculture which vill meet the needs of India, Within this
ocontext and India's urgent, short-renge target of achieving food self-
sufficiency in the early 1970¢s, the specific targets of this project
are to;

1. accelerate and improve rice resesrch in India by strengthening |
the operational upoet.a/ul-lndh Coordinated Rice Improvement Project
(41CUF), and of the :

2, Aimprove the research capabilities of rice research personnel
80 that promising rice varieties and improved cultursl practioces are
made available to farmers,

It is expocted that it wiil take & minimw. of five more years of
U.S. support to build AICAIF to & permenent organisationsl and conceptual
wvay of conduoting rice resesrch to meet India's presant and future needs,
Indicators to assess progress and changing assistance needn will be,
(a) levels of activity expressed in men, money, physical facilities, aud
research underway; (b) research results - new varisties and technology;
and (¢) efficiency in the '13e of nationsl resources, After five years
of operation at presszt levels of support and progress, it is believed
that sufficient jmpact will have been made to insure continuation of
ALCUITF concepts of organization and, perhaps, even AICRIP as a permanent
institution., This latter point is not crucial; the AICRIF hesdquarters
is located on the campus of indhra Pradesh Agricultural University and,
concelvably, could become an element, of the university., 'hat is erucial
is the continuation of the AIC"I} .rganizational and conceptual approsches
to rice research. hen these . .oaches are clearly accepted or rejected,
U.3. assistance should be phi.od out or reduced to s minimum level to meet
special requirements, This judgement is based on the notion that wvbat rice
research in India really needs is re-vitalising uy.C re-orienting., The
AID/IRRI contract project provides the stimilus for both and when they are achisved
curront assistance cen be terminated.

L' Course of Action

Activity targets are being achieved by providing, under contract
vith the International Nice ilesearch Institute (IRAI), Philippines,
(a) five oxperienced rice scientists (agronomist, plant physiologist,
entomolcyist, plant pathologlist, and en experiment station design and
layout apecislist) to work vith Indiean AICRIF counterparts at the
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Hational Hesdquarters and with AICRIF cooperators tlroughout the country

in designing and conducting field experiments and laboratory research

%0 solve problems and produce better rice varisties and production practices;
(b) ebert-term IRRI consultants to assist vith urgent problems; (o) special
individual training programs ot AICRIP's National Headquarters for coopersting
Indian scientists; and (d) advanced training in rice research at IRRI in the
Philippines, By these means, the U.S, through AICRIP will accelerate the
growth of human, organisational, and physicel capabilities for the rapid
developnent of superior rice varieties and supporting techmology for

farmer use, U.3, technicians vill act ac trainers and catalysts, wvith

and through counterparts, to speed up and spur Indian activities,

From FY 1970 through ¥Y 1973, the five U.S.-supplied technicians
wvill assist AICiIF with the progrems described below:

in_Rsgesrch -

Breeding and testing for high-ylelding, stiff-straved, fertiliser
responsive varisties acceptsble to the Indian market will continue
withs

Breeding Blocks Thouegends of progen, rowe
sach cropping season,

Crossing Programs Specific crcsses undertaken to
incorporate special characters
such as stem borer or gall fly
registance into high ylelding
varisties,

Testing Programs Trials throughout the country in

at least 3 stages to evaluate
treeding materiels at different
centers,

Screening lurseries & Trials Identification of varieties resistant
to insects and diseases,

Entomological research to determine effective control measures for
major insect pests, such as leaf hoppers, stem borers, and gall

flies.
Apropomic ressarch on the use of fertilizers and other factors necessary

to maximize ylelds of new varietles in fermers' fields,
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research relating the vegetative development,
light trensaission, photosynthetic activity, and dry mastter
production of the tall indics, ponlai, and dwarf indica varieties.

W vill be undertaken at

esadquarters at cooperating AICRIF stations through-

out the ocouritry to develop better functional layouts to conduct
researeh and service research activities,

In Iralnlng -

Development of research capabilities of the technical staff of
Indisn agricultursl universities and ressarch institutions bys

- Assisting with two national workshops each year.
~ Assisting with seven sonal workshops each year,

~ Yaking approximately 20 visits by IRRI and AICRIP scientists
to state research centers each year,

- lublishing progress reports by cropping season and distributing
to all concerned scientists,

- Lssisting with national and regional training programs by
arranging selective training at the (1) AICRIP headquarters,
(2) regional AICRIP installatioms, and (3) IRRI,

I e Dissemination of Research Re -

Farmer information end training programs with the Center, Indian
States, agricultural universities and private foundations
(Rockefeller and Ford) to ensure that research findings are

put into practice,

In addition to the Rs, 11.3 million provided by the Center snd large
ol oo by tho States, the GOI has provided foreign exchange
eaounting to $150,000 for the purchase of rerearch supplies and squipment,
of which $127,000 will be obtained from a U.S. non-project Development
Losn to Indiu, The 4ID will use Trust Fund rupees to support the U.S.
technicians and expand and accelerats research and training progrems

at AICRIP headquarters,
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The kind and soale of proposed U.S. technical assistance is
adt;:;ﬂt; for the achievement of objectives. In additicn to the five
AID, eontract technicians, an India-based IRRI/Rockefeller scientist
vill act as contrac: Chief of Purty and Joint AICRIP Coordinator. Through
AICRIP, these six scientists will ie able to influence, directly and
iadirectly, practically all of the rice reseerch in India., The sise and
intensity of AICRIP programs are of sufficient magnitude to absorb and
Utilise the contemplated level of U.S. assistance fully and effectively.

Provision 1s also made for short-term IRRI consultants who may
be needed to assist with the solution of difficult protlems vhich
continually develop in research programs., It is axpected that this
requiremont will not exceed twelve man-months annuslly through FY 1974,

Contract Technicians/Consultants

Position FY 1970 FY 1971 F! 197§nth FY 1973  IY 1974
Plant Ihysiologint 14 12 12 12 12
isgronomist 12 12 12 12 12
Entomologist 12 12 12 12 12
Flant I'athologist 12 12 12 12 12
ixp. Sta, DevAigmt, adv, 3 12 12 12 12
Consultants 12 12 12 12 12
Totals: 65 72 72 72 72

Through ¥Y 1974, o yearly maximum of 79 man-months of training
will be provided at the IRII for selected AICRIP scientists,
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Contrsot Participants - No./Men-Months

Type of Training Location FY 1970 FY 1971 FY 1972 FY 1973 FY 19%
Rioe Breeding Philippines 212 2/12 - - -
Rice Pathology Philippines 2/18 2/)8 - - -
Rioe Agronomy Fhilippines 2/18 2/12 - - -
Rice Entonology Philippines 2/12 2/12 - - -
Exp, Station Mgnt, Philippines 1/12 1/12 - - -
Short-ternm Philippines/  9/7 - - - -
Teiwan
To be determined# 97 20/19% 2/79* 0/79* |
Totalas 18/79 18/79 20/9 /79 2/M

%j;ased on needs at this time,

WEATHERSBY
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