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SPURS AND FRGPS OF "GRICULTURAL RESEARCH~-ECONOMIC Anu SOCIAL
UNDER PLUMIMGS ~— A CASE STUDY OF FICE RESEARCH TN INDIA

1.1 Intréducti®n

Biological research has moved agriculture from the
stage of self-sufficient production for a family or a village
community ta a commercialized stage where the world community
is depending more on the exchange econamy to satisfy its basic
needs of feod and clothing. It has been possitle to combine
the created resources of fertilizers with the natural resources
of water, soil and salar energy to produce much larger quanti-
tiés of agricultural moduction, t;an was possibls in’prs-
biclogical research era. The spur in the biclogizal research
to increase agricultural productian_has taken place in the last
century. The hybridization and evelving non-photosensitive
varieties of foodgrains dufing last two decades have changed
the world food problem. At one time it was being thought
that it was difficult to sustain the growth of the world
population s the growth of food production was not keeping
pacé with it. But after the event of "@réecL;evulution“ a
breathing time is mrovided to agricultural production to meet

the requirement of the growing world population,

Recently again gquestions are being raised whether it

would be possible tc sustain the woarld populstion in the year 2000



with a reasonable ste 'ard of food consumption if further
break-through in biological research does not tako place,
The major problem of food shortage will be faced by the develop-

ing countriss.*

To study what kinds of Supports are reguired to sfur
again agricultural research particularly in food production,

a case study of rice production in Indiz is undertaken,

In early sixties, many experts had predicted that g
substantial portion of Indian poptilation would die of star-~
vation if immediate steps were not taken to increase food
production, Although India had very bad agricultiral year
in 1965-66 when the foodgrains production reached a bottom
level of 72.0 million tonnes in the period from 1961-62 to
1979-80 (Table 1, chart 1), no largl; 'scale deaths due to

starvation were reporved,

1.2 High Yielding Varieties_Frogramme

The high yielding variesties programme which was introduced

in 1966-67 scems to have aver ted thg\iffccurrenca of 1965—66

L i L ———— e N —

* Long~term food mrospecta in food deficit countries with developing
market economics indicate that production of staple food crops in
these countries would fall short of demand in 1950 by 120-145 million
tonnes —- International Food Policy Research Institute, Current

Food Policy Indicators, p.17, Washington, D.C.: IFMRI, Feb, 1977,



Table 1: Composition of Foodgrairmsin India

(Million Tonnes)

Years Rice Wheat Total Faeodc
Quantity Fer cent uantity Per cent Quantity
1955-56 27.5 41.17 843 13,17 66.8
1956-57 20,0 41.49 9.4 13,45 65,9
1957-58 25.5 39.66 8.0 12.44 6443
1958-59 30.8 39.95 10.0 12.97 7741
195960 31,7 41,33 10.3 13,43 76.7
1960-61 34.6 42.19 1.0 13.41 82,0
1561-62 3547 43,17 1241 14,63 82.7
196263 33.2 41.40 10.8 13.47 80.2
196364 37.0 45,91 9.9 12.28 80.6
1 964-65 39,0 43,82 12.3 13,82 89,0
1965-66 30,7 42.64 10.4 14,44 72.0
1 966w67 30,4 40,97 11,3 15,22 7442
1967-68 37.9 39.68 16,5 17,36 95,0
1968-69 39,8 42.34 18.6 - 19,78 94.0
1969-70 40,4 40,60 20,0 20,10 99,5
1970-71 42,2 38,93 23,8 22.00 10 .4
1971~72 4.2 39,20 2644 25.11 105,1
1972-73 35.2 40,32 24.7 25,41 97.2
197374 44,0 42.06 21.7 20,74 104.6
1974-75 40,1 40,18 24,1 24,14 99.8
1975-76 49,3 40.74 28,8 23.80 121.0
1976-77 42,6 38.34 29,0 26,10 111 41
197778 51.5 41.00 31,3 24,92 125.6
1978=79 53,8 41.00 34,9 26,58 171 .3* )
1979-80 4241 38.69 31.5 29.00 108,8%
198081 Ny A NJA, 36.0%* 27 .08%* 132, 9%+

Sourcet GCovermment of India, "Estimates of Area and Production of
Principal Crops in India, ™ 972-73, 1977-78,

* Government of India, Economic Survey, 1980-81, p.69
il The Economic Scene WNo.10, 1981, Pe 23
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situetion, This praaramme introduced high yielding, fertilizer
Tesponsive voriecties in major foodgrains such as rice, wheat,
maize, jowar* and ba jarj**, bver-since 1966-67 the ares under
high yielding vzrieties (HYV) is increasing and by 1978-79, the

average area under HYV was 32% of the total areas under Foodgrnins.1

Before 1966-67, the source of growth in foodgrain production
Was expansion in area, But subsequently productivity was the main
source of growth for food pmaduction.2 The yield increase was
mainly due to large jincrease in two areass irrigation and fer-
tilizer use., Table 2 gives the relationships between the growths
6? foodgrain output and total area under foodgrains, Irrigated
area and fertilizer use., The incresse in irrigation and fer-
tilizer use in foodgrains was mainly because of the introduction
of high yieldine verieties Quring ths baricd 1964-65 to 1970—71.
However, the growth rafa and fertilizer use slauwed down between
1970-71 and 1874-75 and resulted in é negatiué growth rate nFJ
foodgrains output of -2.0 per cent, Between 1974=75 and 1976-77
the growth ratus of irrigated area and fertilizer use Picked up

and helped in bringing the growth rate-bf-foodgrain outputs 0 5.7 per cent

* Jowar is a local name for s:orghum

¥* Bajari is a local name for pearl millet

P

1D.K. Desai and Madalsa Gandhi, Apalysis of Rice fFoduction_and Produstivity

An i -=ipased on District Data)and Rice Regeareh Management,
- - . (Monograph), CmA, TIm, Ahmedabad, 1982 (unpublished ),

C.H. Shah, "Growth and inequality in Agriculture™ in Agricultural
Development of India: Policy and Probiems (ed, ) by C.H, Shah and C.N.
Vakil, Orient Longman, Bombay, 1979, p.111.

2
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2.8

2.1

3.3

-2 .0

5,7

Production ar_Consumption Data, Feseargh Report 12

IFRI, Novemzer 1979, p.21,

;:;fi';abls 23, Crowth Rate in Foodg: in Area, Irrigated Aree, Fertilizer
o Use, and Faoodgrein Qutput, 1949/50 to 1978/77
Year foodgrain Rice and Wheat Irrigated Fertilizer
Area Ares Foodgrain Uss for
Area Foodgrains
1945-50 t ‘
045-5 o
1960-61 to
196465 to ,
1970-71 0.9 1.9 3.5 20,9
1970-71 to
=Ue L] - .3
197475 0.7 0.0 2,5 3
|g‘76_?'? 02 3‘ 4. 5'
Sources J.S. Sarma, et al., Two Anslyses of_ Indian Foodgrain



1.3 Importance of Ritz in India

India and China arc the two biggést producers of rice
which accaunted for 21.4% and 35% of total rice production
of the world in 1978, However, the yield per hectars cf rice
in Indie was much lower than many other rice-growing countries,
Rice is the most important crop in Indian agriculture., Tts
contribution to agriculture sector was 28.1% and the contri-
bution of agricultural sectar to natiomal economy was 45,7%
in 1977-78., Rice is the main Staple food of 233 million rice
consuming pecple in India. The per capita net availabjlity of
foodgrains in India in 1978 was 468.8 grams per day to which
rice contributed 178,9 grams or 38.1 per cent. The net availa-
bility of rice varied from 154 to 210 grams per day during the
period 1981 to 1978, During the periodg-of low availability of
rice, the rice consuming population nhad éither reduced total
consumption of foodgrains or..substituted wheat for rice., The
substitution has ocourred tg a greater extent after 1965 than
before 1965. The fluctuations in the net availability of rice
causes much hardships to rice consuming_population because it
is difficult to import rice in a substa;:;;I‘quantity as com~-
pared to whest from the world market and it is not easy to
switch over from rice to wheat, From 196869 to 1970-71 only

about 7 million tonnes of milled rice moved annually in inter-

nationsl trad9.3 The statistics of imports of rice to India

3C. Peter Timmor and Water P, Palcon, the Political Economy of
Rice Production and Trade in Asia, 1973,



show that the maximum quantity that was imported during the
Period 1961 to 1977 was 0,79 miliion tornes in the year 1966,
Since then the imports of rice have declined substantially,
Now India has become a net exporter of rice., The recent trepd
of exports of high-value better-quality rice, which is grown

in wheat areas of Runjab and Haryana shows the future directions.

144 Needed Break-through in Rice Production

Although rice Production in India increased from 41,3
million tonnes in 1971 o 53.8 million tomnes in 1978-79, it
has not been able to keep pace with the Population growth to
maintain the same level of per capita availability which has
declined from 192,86 gms/day in 1971 to 178 ogms/day in 1978,
The compound growth rate Teguired to obtain rice Froduction
to meet the minimum needs of rice for the projected'population
of 1985-86 was 3,68 per cent. The growth rate of rice froduction
from 1963 to 1977 was only 1.9 per cent, This was achieved by
the growth rates of 0.7% in rice area aqull?% in rice productji-

Uity.

According to the demand Frojections of foodgrains for 20(
AD by various research scholars, the minimum quan®ity required

for rice consumption would be 80 million tonnes ang the maximum



quantity would be 19, =million tonnes. If we take the maximum
quantity of the demand mrojection, the supply of rice producticn
should be 213 million tonnes.* The growth rate required to
achieve this production by the yeer 2000 A.D, from the present
level of production (51.9 million tonmes in 1977-78) would be

6.37 per cent. If we take the minimum requirement of rice accord-
ing to the demand projection, the rice roduction reguired would
be 86.6 million tonnes and the growth rate required to achieve

this level of 2000 A,D. would be 2.3 per cent.

Assuming the area growth rate as 0.85% the compound
growth rates of productivity would vary from 1.44 to 5,52 per
cant, To achieve the latter per cent of growth rate a break-

through in rice research is required,

1.5 Rice Research in India
Having realized the need for increasing rice production
in India, rice research programmes were undertaken both at Y

Centre and State levels
~—

A large number of varjeties were released after the

introduction of High Yielding Varieties Frogramme. Ouring the

* Availability of rice for consumption is assumed to be 92,4% of
total rice production, the rest being used for seed, etc,
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Fourth Five Year Dlan the omphasis on rice research was on
(a) breeding disease~and-past-resistant varieties, {b) improve-
ment of grain type and cooking quality of dwarf variety apd
(c) developing high yielding varicties with slender grains with

or without scent for experts.4

The main diseases were the bacterial le~f blight, tungrao,
helminthosporium 1eaf blights and blast, The mar< important pests
were stem barers and gall-midge. The problems of water management
and allied practices and deficiency of micro-mutrient elements in
the soil were alss studied.s A number of gall-midge-resistant
varicties were tried in the special gell-midge minikit trials,
Tungro-resistant varieties were also tried in Farmers' fields,

The sources of resistance to bacterigl leaf blight were identified
and attempts were made to transfer this quality to dwarf types
Carrying resistance fa.cors to other disecases and insects. PRartial
success was achieved in transfer of resistance of stem borer to
dwarf types,

~—
Ouring the Fifth Five Year Plan 14 new verieties were under

the pre-release test., These varieties had a duration of 70 to 80

dayé and excellent grain qualities. These varjetijes were to replace

S ——— —— i gy

4Gouarnmant of India, Flanning Commission, Fourth Five Year Flan
e e L AR L
Vol.I1, p.159,

SGouernment of India, ibid, p.160,



HYVs & such as Krishnc Sabermati, Jamuna, Retna, ITET-1039, I(’ET—1136
and 16T-1991.°  Some strains highly resistant to gall-midge were
ready for lerge scele trials. The verieties having resistance to

tungro virus and leaf hopper uwere also evolved.

During the Fifth Five Year Flan much greater emphasis wos
put on the extensicn of paddy area during rabi and Summer season.
Special pilot projectd on binlogical control an paddy pest were taken
up. A progremme of community rice rursery was introduced in a

mumber of rice-growing states.7

J

1.5.1 Tnstitutional set~-up for Rigce-Resrarch

The Indian Council of Aéricultural Research (ICAR) is
an apex body a2t the national level which fromotes, aids and coordinstes
research in zgri ulture. In 1946 under ICAR, the Central Rice
Resvarch Institute (CRMI) was established at CTuttack., This was
Followes by thu patablishment of main centres and regional centres
for rice resesrch in different stetes. In 1965, All-India ®aordi-
nated Rice Impravement Froject (AICRI P) was established at Hydera-

bad in Andhta Pradesh to underteke reegarch wark don Rice, The CRRI,

-

Scovermment of India, Planning Commission, Draft fifth Fiye Year Plap
1974-79, VYol.1I, P.18.

TGuuernment of India, Planning Commissicn, “apnual Plan 1978=73" ard

Roview of performance 1977-78, p.18.
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the major nations) ce re for rice rosesren i3 involved mostly in
basic resecarch wherecs AICRIP doals with the problems of sdaptive
rescerch, AICRIP conducted projects in seven zones, twelve regions
and five testing centres, At CRRI, there is a full-flodged scienti-
fic staffiin different disciplines to conduct an integrated research
work on rice. AICRIP has also scientists in majo: disciplines. ICAR
has provided all zonmel and regional centres with scientists in ecch
of the disciplines of breeding, agronomy, patholoay and entomology.
The testing centres in the country are rovided with junior staff

in disciplines of greater significance at respective locations.,

In 1875, the National Academy of Agricultural Rescarch
Manogement (MMARM) was estzblished with an outlay of Rs.50 lakics
for the Fifth Flan psriod., This academy will be fully developed
during the Sixtt Plan Period to train the new entrants to Agricul-
tural Research Ssrvices in agricultural and rural development and
in-service personnel at variocus levels in ICAR institutions and

. ; ces . 8
agricultural universities in agricultural research manz gement .

1.5.2 Allacstiop of Funds for Agricultural Research Under five

Yocar Plans —

—

Every Five Year Plan has separate budget allocation fFor
Agricultural Research and Education, During Fifth FiveYear Plan
it was R8.212.75 crores of which the share of states was Rs,37.30

crores (17.5%). In the proposed Sixth Five Year Plan a total of

e o gme -

BGoverannt of India, Planning Commission, "Sixth “ive Yesr Plany
198085, p.102
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Ra,832,67 crares sre sllocated to Agricultural Rescarch and
Education, of which Rs.340 crores {(63.8%) would be Central
Goverpment's share and Rs,192.67 (36.2%) would be borne by the
State Govermment.> This forms 13.8% of Central Government's
share of total Central Government's Financial outlays and -6.3%
if State Govermment's share to total state government 's financial
outlays. The expenditure on agricultural research alens would

be much lower,

The 17th scssion of Conferrence of FAQ in 1973 recommended
that expencditure for recsearch and develomment shivld attain in a
minimim average level eguivalent to 4% of the gross national
productzﬂ The MNetional Commission on Agriculture in India has
statad that combined research and development funding was below
even 4% of the gross nationsl produet. It has recommended thot
in vieu of the import: & fole of agriculture in Indian Economy,
the research and development funding should be raised in‘a phesed
manneT SO that in ten years or so it constitutes about 1% of the
contribution which the sgricultural sector makes to the gross

11 T
national product.

. ——— ———, A e

gcnuernment of India, Planning Commission, "Sixth Five Ysar Plap®
188085, p.142.

105.0. Chamala, "Aoricultural Rescarch", The Econpomic Times, July 15,
1981, p.5

M 5.0, Chamola, ibid, p.5.
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Mo scyarate deta are available on exclusive rice research
in the proposed 6th Five Year Plan., During the 5th Five year
Plan aut of the total exoenditure of Rs.212.75 crores for resesrch
and education about Rs,127.5% crores accounted for agriculture resecrch
and the rest on agriculture education, extension education and admi-
nistration, The stectistics on exclusive rice research could be traced

as follous:
Rs. in Crores

Central Rice Research Institute 3.08

All India Coordinated Rice ImpL ovement

prDj.ICt 4 575

Operational Rice Research 1..40%
6,20

*This includes the proposcod Ford . ——

Fourdation Grar.

in adcition, -ice would got some share indirectly from
the sxpenditure on {a) soil, agronomy and engineering {Rs.18.40
crores ), (b) glant jrotection {Rs.9.3 crores), (c) statistics
(Rs.1.0 crores) and IARI (Rs.10.0 crores). It can be assumed
that this indircct share would not ;;ceed'ons crore of rupees,
Mhus, the total expenditure on rice research woult be of the
ragnitude of Rs.7.2 crores which formed (5.68%) of the total
roposed &xpenditure on agricultural research by ihe ICAR ip

the Fifth Five Year Plan.
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It has bern rocogrized that returns to investment in
agriculturel research is very high. Gfilichea in his mony=-
-mental work has recorded 35% to 40% annual return for hybrid
corn in USA during the period 1949 to 1959, In India the esti-
mates of returns to investment in Indiam sgricultural ressarch
varied from 14 to 77 per cent."z Various methods are in vogue
for evaluating returns to agricultural research.13 These
estimates indicate that agricultural research should get much
higher allocation than sc far given or to be given in the

~proposed Sixth Five Year Plan.

Rice contributed 28% in 1977-78 to agricultural income.
It is not mecessary that rice should get the proportinmate shars
of tire naticnal agricultural research, However, the relative share
invagriculturs‘ income could be used as an impsrtant criterion
for reseasrch allocations bscasse the pay-off from the relative proba-

bility of succeesful research is likely to be much larger than the

1

2#\) Evension R.E, and 3ha, D., "The Contribution of Agricultural
Research System to Agricultural FFosuctian in India”, Indian Jourpal
of Agricyltural Fconmomjcs, Yol,XXXVI, WNo,4, Oct. - Dec., 1973, pp.2°~

B) Kahlon, ¢t al,, "Productivity of Agricultural Research in India,
ADC/RIN Corference on Resource Allocation and Froductivity {n Metipnel
and International Agricultural Research, Virgimia, January 26, 29, 1977

t) Bal, H.K. and Kahlon, A.S., "Methodological Issues on Measure-~
ment of Returns to Investment in Agricultural Research, "Indiap Jour
of Agricultural Economjcs, Vol.xxxii, MNo.3, July-Sept.1977, pp,181~-1

13 forton Gearoge W, and Davis Jeffery S., Evaluating Returns to Agrl.
Research A Review, Amerjican Journal ef Agrl, Economics, Val,83, MNo.4,
Nov. 1981, pp.685-699
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regearch allocations without taking into conéideration such
criterion, According to this criterion, rice would deserve
much higher allocatipn in the Sixth Five Year Plan than given
in the Fifth Five Year Plan,

1.6 Recommendations from _Rice_Kessarch and Sgg;grgconomicvf
Constraints

The recommendations of research, if nct modified because
of the socio-econamic constraints, may result into lower benefits
and sometimes in losses to farmers, We have prepared only two
ceagses of recommendations based on research results of Tirupati
Research Station. To highlight the jissues hypothetical
situations are discussed for a farmer in Cuddapah district

(Appendix 1),

Two case studies were conducted for this farmer:
Te The fari .r was advised on rice rotations,
2. The farmer was advised on fertilizer application

based on the results of agronomic experiments,

If the farmer had Followed the recommendation of rotatjon
of Rice-Rice~Rise in the three seasons of a yosar he would have
earned Rs.21611, However, with the same constraint of capital

of Rs.5000, and land of 5,00 hectares, it was possible for him
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to earn as much as 1.5444,B47 by following the rotation of rice-
groundmnut-rice, Thu farmer would have lost Rs,22,326 if he
had followed the advice of the agronomist on the basis of

the maximum net income PEr acre,

In case of fFertilizer application instead of following
the recommendations af the agrounomist to use fertilizers per

hectare as follows:

Kg/hectare
N: Ps K 75:30:30 in kharif
Ns P: K 75:28,.,5:28,5 in rabi

for rice~rice-rice rotation, if the farmer follows:
ko/Hectare
Nt Pk 58:20:20"in kharif

Ne Fe K 58:19319 in rabi

for ricesricesrice rotation, be would have earned Rs, 49,795
against Rs,.35,485 or additional Rs,14,310 when he is faced with a
constraint of availdbility of Pertilizers as 52512621262 in kos.
of NeP:iK and land constraint of 5.8 Mectares and capital availa-

bility of Rs,5,838,

These case studics show that if the introduction of new
technology is done withaut taking into consideratjon the economic

constraints at the farmers!’ level, the farmer igs likely to lose
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heavily. Mureover, ey also indicate why tarmers are raluctant
to follow the advice of techneolegists when their recommendations
do not take into account the economic constraints,

1.7 Experimenta}l Results on Economic_Constraints of size of Ferm
and Adoption of Resesrch Recommendations

The cancern for small farmers led res:arch worksrs to lay
out a "Type Experiment” on reeearch farms simul: ting actual Farm
conditions as closely as possiblc, The objecti:e of the experi~

information
ment was to gather /on economics of small hcldino under stipulated
eroppbing systems planned to @movide requisite mroduction

of cerezl, pulsses, fibre, cash and F.adder crops to meet the require-

ment of a family of two adults and three children.

The data From Bhubaneshwar centre in (rissa showed that the
gross incoma f. o one hectare of small holding was Rs,53,011, The
input cost was Rs,3,795 and the net return was Rs.%,226 per hectare1f
The gross income is nearly seven times the sverage gross income
{Rs,1,363 } obtained from farm management studies per hectsre in
Cuttact during 1967-68 to 1969—?8.15 Lyen after accounting For the

e
differences in mices, the difference between gross income of the

14 -
ICAR, All Indi=z Cocrdipeted Agronomic Experiments Schemes, fnnual

1
Eovernment of India, Indianm Agriculture_in Brief ,Twelfth Edition
1973, p.6O




19
simulated small holc 1g of the experimental farm and the actual
holding is considerable and indicates potential of doubling the
farm income of small farmers, The major problem is hou to
convert this potential into actual, This calls for the study
of socio-economic constraints which must be hampering the realize--

tion of the potential.

1.8 Production and_Preductivity Achieved at District Level

The narmative studies taking into consideration the ecornomic
constraints and experimental results of adopting the rice research
recomméndations on simulated small farm sizes sh.w how farmers could
be benefited by taking constraints into account. It is important
to find out what has been the impact at the aggregate level when
farmers have tried to adopt Tice research recomnendations within various
agro-climatic -1 socio-economic coéstraints. The data at the
district level Qere amalysed to find ocut the ressits of impact of

recormenr-tions of rice research on productior and productivity.

1,8.17. ABC Classification of fice Growjnc Districts
Rice is grown in 338 out of 370% districts in India. This
'_"'“--.._.__‘
shows the adaptability of rice crop in different snvironmental

conditions. The districts were divided into ABC classificetion

i - —

*Certain Union Territories and Jammu and Kashmir were considered
zs districts,
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on the basis of gquan' n of production as fol.ows:
More then 200000 tonnes - A
Between 50000 and 200000 tonnes— B

Less than 50000 tonnes - C

A~districts formed about 25 per cent of th: total number
of rice-growing districts and had 64 per cent of the total arca
under rice and about 67 per cent of total rice p:oduction in the
country whereas C-districts formed about 35 per cent of the total
districts but had only 3,7 per cent of the crea under. the rice anrd
2.8 per cent of total rice production in in the country in 1977,
A-districts had higher productivity then B and C districts

(Table 3).

1.8.2 Distribution of Districts_According_to Productivity

Llagsifivation

Except one distr ct , not a single other district had
reached level of productivity of more than 3.5 tonnes per hectare,
Teble 4 gives the distribution of districts by productivity classji-
fication prepared from the averaggmzield per hectare for the two-year
period, 1976-77 and 1977-78. There wereten districts having yield
perrhectare of more than 2,5 tonnes, The location of these ten
districts gives us some clue to the factors responsible for high
productivity. Out of these ten districts only one district (South
Arﬁnt in Tamil Made ) belonged to traditional rice-growing states

whereas other nine districts belonged to non~trad tional rice=arowing
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I's;hle 3 3 Yield per Hectare in ABC Categories of Rice Production from
197177

Category Yield per Hectare in Tonncs

~f Rice

Production T T T -

Districts 1871 1872 1973 1974 1975 1976 1976

4 1.16 1.19 1,22 1.7 1.29 1.18 1,35

B 1.05 0.97 1,09 1.00 1.19 1.01 1.18

L 0.76 0.57 0.78 0.56 0.88 0.89 1.00
Average 1.10 1.10  1.20 1.10 1,20 " 210 1.30
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Table 43 Distri_ition of ABC Districts Accofding to Productivity

iigfgcgiiity Average of 1976-77 and 1977-78
?iS;i;:) A 8 c Total
1.00 28 43 61 138
1.00 ~ 1.5 22 49 54 125
1.5 = 2.00 13 19 B 48
2.00 - 2.5 12 3 4 25
2.5 - 3.00 3 5 - 8
3,00 ~ 3.5 _ - 1 ]
3.5 - 4.00 - 1 - 1

78 132 128 338
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states. Only one district (ludhiana) in Runjab belonging to
category-B had the yield per hectare of 3,8 tonnes., The second
district which had yield per hectare between 3.0 to 3.5 tonnes was
Sirsa in Haryanz which belonged to category-C. There were eight
districts having ydelcd per hectare verying betweun 2.5 to 3.0 tonnes.
These were Kurukshetra and Karpal in Haryana, Chitradurga and Mandya
in Karnatak@, Ganganagsr in Rajestan, Faridakot -nd Kapurthala in
AFunjab and South Arcot in Tamil Nadu. They were distributed among

A and B categories,

-This shows that there are special problems which hampered
the productivity in the traditiona}l rice-growing states, Hence,
except South Arcot in Tamil Nadu no cther R—district in the traditional
rice growing stotes had achieved thegbroductiuity of more than 2,5
tonnes per hectare. The high productivity districts of Haryana,
Runjab and Rajasthan .ave ore thing in common, i.e., irrigation,
Moreover, rice-~growing in these districts is a recent phenomena
and most of the rice areas in these districts were under high
yielding varieties, Fertilizer coné&ﬁption in these districts
was more than 20,000 tonnes (1977-78) except Chitradurgh and Sirsa.
The natural factors of availability of sunshine during the rice
grouing season seemed to play an important role in high producti-
vity, All these ten districts were located in areas with relatively

high sunshine days during Trice=~growing season,
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A large number of districts with low productivity having

less than {1 tonne/he, ) belonged to categories B and €. The major
concern, however, should be for A-districts which had productivity
less than one tonne per hectare., There were 28 auch districts

in category~A forming about 40% of total A-districts, The location
of these 28 districts shows thet they all belonged to the traditional

rice-growing states as follows:

State District
1. Andhra Pradash Srikakulam
Z. Aasam Goalparah, Kamrup,

Darrang, Nowgong

3. 8ihar Frunea, Ranchi
Singbhum
4. Madhya Pradesh Durg, Bilaspur,

Sarqu ja, Raigaith,
Bastar, Raipur

5, Orissa Balasore, Bolangir
Cuttack, Ganjam,
Koraput, Mayurbbanj,
Furi, Sambalpur

6. Tamil Nadu Ramanathapuram
Te U P G_oiakhamr, Basti
8. Wert Bengal Jalpaipuri, West Dipajpur,

Loach-Behar

The fact that eight low praoductivity districts belonged to
the state of Orissa indicates special spcio-economic praoblems of

that state apart from the agro~-climatic factars, Similarly,



25
socio~economic “actars of six low prcductiuity districts in Madhy =
Pradesh which formed a contiguous area with Orissa need to be studied,
Ths lnw productivity districts of Assam, Uest Bengal and Biher seemed
to form ancther contiguous geographical area (Map 1). 1In addition
to agro~climatic factors, socic-economic factors which may be respop-
gible for low productivity need fo be studied, A comparative study
of high productivity visea-vis low productivity A-districts will

throw much light on the factors affecting productivity.

1.8.3 Digtricts with High Growth Rates in_Productivity

It seems that the majarity of districts w:th high growth rates

of production have also high growth rates of productivity., This means
that it is the improvement in moductivity rather than increase in area
which had led to highi cgrowth rate in production. Again we find that
except in Tamil Nedu hot a single coastal A-district had high growth
rate of productivity. In the non-coastal districts Ni zamabad in
Andhra Pradesh, Kolhzpur in Maharashtra and Hoaghly in West Bengal

had moie than 3% growth rate in productivity over the 14~year~perio&
(Tab;e 5). The weather-effect is magggg}y seen.on the growth rates

of productivity. Except for Chingleput, North Arcot and Hooghly,

no other districts have appeared consistently as high~growth-rate-
procuctivity districts in the three periocds studied, Another
intsfssting fact is thet the 3-year-period (1971-73 to 1974-76)

has many more districts with high growtﬁ rates in prodyction and
;_p;-nductivity. This may be due to favourable weather conditions,

f?ﬁa problem of getting consistent high growth rates in productivity
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gppears to bo wuch more difficult, Even with the high growth rates in
productivity the levels of yields per hectare achieved in these distr

arss.not very high (Table 6). Bihar which had high-growth-rate-produc

vity distriets in later two 3-year-periods did not have a single dist

which had crossed the productivity level of 1.5 tonnes per hectare. 7

poses the problems for evolving varieties which would yield consisten

ly a2t high levels both in coastal and non-coastal districts., It also

raises questions about pelicies which woold epcourage high productivid
in the districts which are capable of achieving high growth rates,

1.8.4 Association of Low Productivity with low Growth Rates_in
A-Districts

We have observed in Table 4 that there ere .s many ss 28
A~districts with one or less thah one tgnﬁé yield per hectare in
197678 (Map 1) It is assumed thet these low productivity disticts,
will heve low growth -ztes a2lsu, Seventeen of these twenty-eight
districts had less than 1% or negotive growth rates im productivity
during the t4-year-perind (1963-85 to 1977-78) (Table 7 ). Most of
these districts are non-coastal. 1t is important‘t'o study why these
non-cogstal districts which have concentrated rice production hesvelow

productivity and low growth rates.

1,9 Studies Required for Identifying Socio~Economic Constraints tc
Praoductivity

Having analyged district data and obtained the growth rates

of prodyction, area and preductivity, it was possible to select
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Table 6: Yield/ha, nf High Growth Retes Productivity {Muare than
3 per cent | A-Districts in Traditional Rice-Growing
States for 1977-78

- Py —

Name of State Name of District vield/ha. (in tonnes)

1. Andrra Pradesh Nizamabad
Ezst Goodavari
West Godavari
Nalgonds
Ongols
Guntur
Nellore
Kurnool

L

P S G G W g
. s w
N e A I e LR Va I Ta R Ya

L

2. Assam fw gong

-
*
o

3. Bihar Santhal Parganas
MonghyT
Satharsa
Begusari
Rur nea
Kathihar
Gaya -
5inghbhum ‘

o000 o o

»

. 8% b
O oMy

4. Madhya Fradesh Raigarh
Durg
Bilaspur
Kaipur
Balaghat

)
=0y @@

8. Maharashtra Kolhapur
Kolaba
Thana
Ratnagiri

€.0rissa Mayur bhan j 0
Cuttack 1
Airi B
Balasore 8
Bolangir [




Table 6 (Contd. )
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Name of btate

Neme of District

s t——

Yield/ha.
(irn tonnes)

7. Tamil Nedu

8. UP

9. West Bengal
»

S Sl o

Chingleput
South Arcot
North frcot

Tiruchirapalli

Coimbatore
Thanjavour
Madur ai
Tirunelveli
Salem
ODharmapuri

Gorakhpur

Hooghly
Malda

24 Parganas
Bur shidabad
Burdwan
Birbhum
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Jable 7: Low Froductivity A-dotricts <ssncicted with Low Crouwth Rates

i iy g s e g i S Tty A s e 4 . i P, 7 i = T, i SV M R o o = i B

TGrouwth FRates in procuctivity

Ef;kf-!m: !:'rf‘tth&; States/ E‘lc,:st./ ’lru-‘;:en;r-- PR year 3-year—
istricts gg:‘t" perloc neriod PET ot per iod
Ardhra Pradesh
1. Srikekulam C - - ~ -6.0
Lssam 2, Golpara NC 0.4 0.6 ~1.3 1.7
3. Kamrup NC —0.2 141 —1.0 —2‘?
4, Darrang N -1.0 - =0.7 =34
Sihar 5. Singhbhum N 0.1 -0.4 3,7 5.6
my . B. Serguis NC 0.6 1.4 -1.7 0.8
7. Bastar NC 0.3 - - 1.4
Trissa 8. Balasore C 0,5 0,8 0,1 4.5
8, Bolangir NE -0,4 ~1,1 B, 7.6
10. Ganjam C —208 "‘115 ?!6 -1[’.?
11. Korzput ne - - - 0.7
12.Sambalour NC - ~0,1 2,2 -~ &9
Tamil
MGy 13, Ramanathp ~am c -0,3 2,0 2.0 ~5,6
ue 14, Basti ar w043 -1,3 2.2 -
West
Bengal 15, Jalpaicuri NG =1.0 G.9 —6,1 =0.B
16. West Dinjpur NC ~0.2 _Gna ~4,3 2.5
S
17. LCooch-Behar NC =1.0 : 1.3 =70 ~0a1

e o o S o — By -

€ = Coastaly M = Non-Caoastal



. a2

{a) A-districts with High growth rate and hi~h productivity, =n”

(£) n—districts with low productivity ond low growth rate,

The A-districts with more than 34 grouwth rate of produccivily
over the 14~year~period and having more than gne top yisld per
hectare in 1977-78 {biennium) were designated as high growth ratez
high productivity A-districts. Similarly, the ¢ owth rates for the
14~yoar-period of A-districts which had yield pe hectare less than
1 ton were found out. These distficts were desi nated as low-

procductivity low growth districts.

R compsrative study relating yield per hectare and factors
affecting yisld in these districts would show the impertence of
these factors. Policy measures required—?c promoce orocwth of
productivity could be evolved on the basis of such studies. These
studies would ciso identify sccic-economic factors end their
constraints which kam 7 preoductivity particulesly in 0w producti-

vity low growth rate districts.



Lessons from the Cas~ Study_of Fice Rescarch

The case of stucy of rice Iuvsiareh indicates that reseerch
results should take care of the Frimary motivetion of Farmers
in mroducing the Crop anc take into account the agro~climatic
and socio-economic constraints under which farmcrs are operating.
But the whole burden of obtaining the results at farmers' anrd
cannot be put on agricultural research, If the objective of the
farmers is profitemaximization, the research results should be auch
which would meet this objective. 8yt at the sar3 time efforts will
have to be made to lousen the Socio-economic conitraints., The
difficulties of taking into account the agro-clinsatic constraints
are so heavy that the research scientists tend to put the sociow
Bconomic constrairts under the "ceteris paribus".conditions when

they conduct research experiments,

In arder to get better resylts from agricultural research,
it shauld &0 mere loeation specific as agro-climatic conditions
vary from location to locetion, The social sciertists should help
agricultural scientists by indicating the socio-economic factors
which could be taken into consideration while formulating research
projects, They should try to remove those constrajnts without
whose removal agricultural resecarch cannot yield resuylts., It is

this area in which agricultural research needs a large support from
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social scientists, po.icy makers and administrators,

Sapparts Meeded for Agricultur=l Research

It is obvious thet basic facilities For conducting egricultural
ressarch would be the first requircment. Theseé facilities cennct
pe provided by either the producers or consumers of agriosltyral
products. Research requires long period to get the relevant results
and the impact of the research results is elsc felt after a fairly
long period. Therefore, the creation of fnfrastructure facilities
recuired for agricultural research will have to be the function

of government,

The most importdnt role in agricultural research will hawve
to be played by scientisis who have to anEla;Q research "ideas"j
formelate projects and implement them, The creation and training
of agricultural scientists are the basic needs of agricultural
research. It is important therefore that well-coordinated
aéricultural reserrch and educastion systems are evolved in the
coyntry which wants to sclve the problem of aé?IEﬂitural production,
In India a large number of Agricultural Universities are established

after 1960s. This has contribued a great deal ir creation of the

nueded scientific personnel for research.

In the countrics where agricultural productitn is primarily

in the hands of farmers, the scientists will have to taks into
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Consideration the caonstraints which cannct be removed within a
foresceable time by the govermment and other crganizations, The
major support which agricultural research nueds aftur rolevens
Tescarch rosults are obtained is to communicate thesc resulits to
the farmers through a wWell-coordineted officient agricultural
extension system. The madern techniques of communication can
take care of large number of farmers who can be reached quickly
and simultaneously and they can be explained vividly the modern
agricultural practices, 1In India, large agriculturzl axtension
Scrvices arc established at the state levels. Seyeral chénges
were made in the structure and methcds of agricultural extensjion.
The latist change which is made in many states is the T and V

met hod (Training and visit ) evolved by Or.Bennaor o? the Warld Bank.

The spur in +he bicloglczl roscerch has created demand for
manufactured inputs fertilizer, insectici ‘es, mechanical con-
trivances for Supplying higher power and better sources of ENET gy,
This calles for an organized agricultural Supply,ngzgm which wouln
provide needed inputs to the Froducers on itme. The organi-ation
of the supply system in the developing countries has been the most
difficult task., Unless modern inputs of better iuality seeds,

fertilizers, insecticides and mechanical power a @ proper ly supplied,

the bilogical resesrch by itself cannot do much,
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fgricultiral production converts the modern inputs of

furtilizers, sced and water, etc. with the help of farmers!
labour and notural resources into consumable products over o
pericd of time, Ouring this period esgricuyltural credit is
reguired to sustain the production process and the producersg!
living standards., The support of credit from a well or ganized
agricultural credit system is a must for the success of agricultural

research,

The production at the farm level is not necessrily in the
farm and type which can be used by the consumers. This has to go
through a stage of Frocessing and marketing before it reaches the

Consumers in the fingl form.,

The development of agricultural processing system to process
the rroducts produced by the agrieultural production system supports
indirectly the agriculturel rescarch. In mest developing countries

this is the ueakest 1ink in the whole agricultural system,

To deliver the rrocessed and unfrocessed freducts to the Con=-
Sumers an organized agricultural marketing or digtribution system
is needed. The functions of procurement, storage, transportation,

wholesaling and retailing are to be performed efficiently. The
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infrastructuris for «ransport, storage and transactions are neerled,
Fhe developrent of officient agricultural marketing system is pnother

indirect support which is needed for ef fective agricultural research.,

The role of government in developing an efficient agricultural
restarch system and building up necessary infrastructure so that the
producers can tske advantage of the results of gricultural research,
increass their income and produce goods which a e reguired by the
economy as a whole needs hardly to be stressed. The Goverment have
te evolve development policies, structures, and procedures which give

FPTOpEr props to spur agricultural research.

In cmclusion, Agrieultural scientists by themselves alone
cannot conduct research without the sociefy at large gives them the
objsctiues anc’ Yirections in which the research should be conducted.
The people who have to usc the resylts of agricultural rescarrh need
to be praperly motivated to participate in the production process.
ARll the infrastructure facilities required te promote jroduction and
consumption to be created either by gouegnmunt or other agencics
will provide the real props to agricultural research. It cannot

be conducted in isclation wihtout taking into account the socjio-

economic constraints.
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Appendix 1 Excppic | F - rige farmer

A farmer in Cudanpoh district had 5.0 becterws of land and had

2.1 poult family workers. He hed also czpital of Rs.5,000,

On the basis of the resesrch results obteined, the agricultural

scisntist advised this farmer to acfopt a rotation as follows:

Crop Variety Expected Cross Expenditure
Yield incoma an fertili- Surplus
hectzre 28F S and
insecticides
Futum  Rice  Cauvery 5666 6289
Winter FRice Tellahamsz 5179 5740
Summer  Rico TR-2D 6344 7042
Tatal 19080 3518 15495

e ] ———— ——— —

On the basis of this advice, the farmer could earm anly Rs.21611 by
growing rice-rice~rice on 1,39 hectarce as the capital of Rs.5,000

) T
would act as a severe constraint.

With the restrictions of capital and lond ond lzbour, he could have
followed other alternctives giving less surplus per hectars and obtained

higher revenus.
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Crop Rotation Capital Land Net Reverue
Used (Fs., ) Used(Ha., ) obtained (Rs.)
te Rice~rice rice 5000 1.39 21611
2+ Rice~wheat-ragi 5000 3.24 22334
3+ Rice-majze-gram 50060 4,08 27689
4. Ricew~g,nut-bajra 5000 4.1 38985
5, Rice-g.nut-cram{gr.) 5000 4,30 39446
6. RicB—gemut-rice 5000 3.02 44047

The farmer would have lost Rs,23236 if he had followed the advice on the

basis of the maximum net income per hectare.

If the farmer could get credit =t 10 per cent, he could have followed
a different rotation than the one of rice~groundnut-rice, & linsar
programming model with the activities and restrictions (Table A) was

needed tn fird out the optimum s-lution.

The optimum solution obtainecd was as follows:

Rotivity Aere
Rice-rice~rice 5.80
Net income 85113

Shadow price:

Land Rs.142216
Labours I
Khar 1 348
Rabi 3.3
Summer 3.3

Capital o



Table A

Restrictions ' Activities
Rice~ hico= Fice- fico- hice- kice-~ Labour Labour Labour Capit
gatt- rice- maize— gerut Whaat -~ gt~ hiring hiring hiring borre
rice rice rico groenr ragi bajre (Kharif) (rabi)  (Summer)  ing
1. ‘and 5.83 (zcrcs) , 1 1 1 1 1 1 1 a 1 L
2 Lzbour 168 cays {Khewif) 82 82 82 8z 62 82 1 0 0 0
3., hebi 252 cdays 08 96 105 85 78 B8 0 ~1 0 O
4o “ummer 210 days 1171 101 78 64 B . 20 B Q -1 C
5. epital Rs.5630 ks,14864 3585 B9% achs 1355 895 3 3 3 ~1
et Incomc A RS.14745 15495 T127 9565 7046 g7as o 0 0 10

e e e ——

= e -t . B e, WA e
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The same farmer wos fedisct by an cerepomist L oop the ~rplication
of fertilizers, insiceticicdus and woedieides Cn ricte-rice-ricu

rotaticon ©s foll wss (Per hsctare)

Use of fertilizers_ kherif Rabi Ictal
N (Kgs) 75 75 150
P (Kgs) 30 28,5 58.5
K (Kgs) 3u 28.5 58.5
Full plant t1otection
measure ks.100 10G 200
Weedicides Handweeding

On the basis of the expected yield of 13349 kgs/ha of rice and
the gross income of Fs.10884/ha and the cash éxpenditure on fertilizer
and pesticides of Ks.734/ho the farmer could btazin the net revenus

of Rs.10150 per hectare,

The farmer * faced the folloving constraints on the availability
of fertilizers angd pusticides, the labour, lanc ne tapital constraint

remaining the same as in the eose,

N (Kgs,) 525

P (Kgs) 262

K (Kgsd 262
Land (hectares) 5.8
Labour

Kharif (days) 168
Rabi (days) 252

Capital Rs. 5830
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with the advige nf the agronomist, the Fermsr could row the rice-

rice-rice rotation in 3.5 hcetarcs and expuctod to obtain Fs.35485,

As aginst this, if he could have followed an alternative {which
is obtained by the use of linear programming mecol ) of fertilizers

ané pesticides applicatien cs follows:

Kharif habi Toba)
N {Kgs) 50 50 100
P (Kaa) 20 19 39
K {kgs) 210 15 39

The expected returns puer hectare for this alternetive was cnly
f.s,9481. The salution showed thet he could put almest the whole

area under the crop (5.259 hectares ) apg use fertilizers as followes

N (kgs) 525
P (Kgsd 260
K (Kgsd 2603

and obtain thereturn of He, 39745, Thus, by following the fertilizer
application neerly ot helf the recommended cdoses, the farmer cou 1d

have carned additicnsl Rs.14310

These twe cases clearly bring out the need for tagiig into cansjderstion

.~

the economic constraints which the formers face in reval world situation

and adapt the tuchnolegy to suit thesc constraints,



