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CHAPTER I

INTRODUCTION

The importance of a particular sector in an economy
can be ascertained either by its share in Gross Domestic
Product (GDP) or percentage of working population in that
sector, Considering these two aspects agriculture plays
an important role in many developing countries, providing
food for consumption and raw materials for industries,
Growth of the economy of these countries is therefore,
directly linked with the growth of the agricultural sector.
In India, agricultural GDP as percentage to total GDP is 36
per cent in 1980-81 and agricultural population as percen-
tage to total population 13‘69 per cent in 1980=81 (Govern-
ment of India, 1983),

Among various agricultural activities, cultivation
of foodgrains occupy an important place in most of the pre-
dominantly agricultural countries of the world, These
countries aim at maximising domgstic food production to feed
their growing population, and India is no exception to that,
In'India, rice and wheat are the two common and widely con-
sumed foodgrain cereals, on which much of her population
depend. Unlike wheat, rice is cultivated in almost all the

states of our country,
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Mahy, though not all, of the major rice eating coun-
tries are characterised by population pressure on the land,
whicﬁ is further aggravated by the rapid expansion of the
population, the low productivity of agriculture and ine
adequate industrial development, Institutional barriers,
faulty marketing systems and many other general impediments
to the economic growth of the developing countries are, in
fact, typical problems facing the countries' rice cultiva-
tion (FAO, 1966).

There are considerable disparities in the production
of rice among different rice producing regions of India,
These disparities are not only due to different systems of
cultivation but also due to differences in the economic and
ecological conditions. The general practice 1s to cultivate
one season paddy every year mainly under rainfed condition
without proper irrigation facilities and application of
fertilizer,

The 'Green Revolution'; as 1s well known, is asso=
clated with the discovery of the High Yielding Varieties
(HYVs ) mainly for rice and wheat and was introduced in our
country around 1965. New varieties of high yielding seeds
of rice along with the other complementary inputs were in-
troduced with the intention of replacing the local varieties
in order to bring about rapid increase in the prbduction of
rice (Dharm Narain, 1971),
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It is evident from the available information
(Government of India, 1987) that whereas states like Punjab
and Haryana improved their rice productivity, Assam, Bihar,
Madhya Pradesh, Orissa and West Bengal seem to be lagging
behind, This disparity in the performance of different
states appears to be more prominent during the post-green
revolution period,

The performance of Indian rice cultivation, when
compared with that of wheat, more specifically in the post-
green revolution period, is disappointing. The rate of
growth of production of rice in the post=green revolution
period is smalier than that in the pre-green revolution
period being 2,5% per cent and 3,49 per cent respectively.
This indicates that the impact of new technology on rice
production is not significant,

While the rice plant can grow under different
climatic conditions, it gives a good yield only if the basic
conditions of soil, water, seed variety etc., are favour-
able. Some of these factors can be controlled, others can-
not, Infertility of soil and lack of water are probably
the two most common causes of low yield. Yet, it must be
remembered that because of differing ecological responses,
the same variety may produce quite different results under
different environment,

Two rice crops of shorter duration do not always

produce a larger total than one crop of long maturity,
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Double cropping is much more demanding on irrigation and its
adoption usually requires the introduction of new, quicker
maturing variety, but, which may not be popular with local
consumers, Further, more sophisticated and laborious
techniques, such as transplanting, are needed to ensure that
the land is free in time for the second crop., This in turn,»
will require increased mechanisation. All these factors
tend to 1limit the spread of double cropping of rice and
hence its total production,

The rice producing states of India provide certain
important issues to study and analyse the implications of
modern technolo'gy. The green revolution associated with
the introduction of new varieties has had limited success
in Indian rice production as observed by its relatively
limited effect on total Indian rice production., This ex-
perience may provide important information about the con-
straints on foodgrains production in general. As rice is
cultivated throughout Ihdia under diverse conditions, the
behaviour of farmers under such conditions can provide
evidence on the factors which restrict the incresse in
productivity (Antle, 1984),

An attempt is made in this study to examine the
respective position of various factors associated with the
rice cultivation, based on the review of the available
studies carried out in recent past. The objective of such

a review is to bring out and highlight some of the
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technological and institutional constraints in the pursuit
of enhancing rice prodﬁction. The review is also envisaged
to bfing out in clear perspective the need for and urgency
of improving rice production in the context of our own
agricultural economy,

In pursuing the objectives mentioned above, the
present study is divided into six chapters. In Chapter II,
an attempt is made to analyse the importance of rice in
the Indian economy with various available data. A com-
parison of rice with wheat as a major component of staple
food has aiso-been taken up in this chapter,

Chapter III discusses the transformation of agri-
culture from tradition oriented technology to modern
technology. The first section emphasises the need for
transformation and the second deals with the analysis of
different rice seed varieties developed in India and in
other countries,

In Chapter IV, we discuss the role played by different
technological factors in the production of rice with their
respective drawbacks, This chapter is divided into three
sections focussing on three important factors, viz, HYV
seed, irrigation and fertilizer respectively.

Chapter V desals with the role of institutional
factors; In two sections of the chapter the different
aspects of land holding and agricultural credit with respect
to rice cultivation are discussed, Chapter VI gives the |

summary and conclusion of the study.



CHAPTER II

RICE AND INDIAN AGRICULTURE

There are two major components of agricultural com-
modities = foodgrains and non-foodgrains, Foodgrains
naturally dominate the pattern of growth of Indian agricul=-
tural economy. Rice and wheat, the vanguards of our green
revolution, share the large part of this growth over last
three decades., Rice is the most important food crop of
India as also of the world, Fixing the period of its origin
or introduction in different countries of the world present
much difficulties. In India rice has been cultivated since
ancient times, Supported by archaeological evidences and
many references, rice seems to have spread out to the rest
of the world from India. Of the 7000 botanical varieties of
rice known in the world, around 4000 have been identified as
of Indian origin and over 280 are grown in this country
which 1is the iargest number for any single country (Rao,
1966). .

India holds a very important position in the world's
rice economy. In respect of area under rice, India occupies
the first position among the rice growing countries of the
world, About 28 per cent of the world's area under rice is

in India followed by China with 23 per cent. (Table 2.1).



Table 2,1 :
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Percentage of Area under Rice in Major Rice

Producing Countries of the World

(5 yearly average ending at)

China
Bangladesh
Thailand
Indonesia
Brazil
Burma
Philippines
Japan

Pakistan

2708 (5.3)

25.3 (3.0)
7.1 (2.1)
5.9 (13.9)
6.1 (4,1)
4,2 (25.2)
3o (0,7)
2.5 (3.6)
1.8 (=3.56)
1.4 (24,2)

27.9 (1.7)
2301 ("703)

7«2 (3.1)
6.5 (11.9)
665 (7.8)
3.8 (=8.9)
3.3 (=1.9)
2.3 (=5.6)
1.6 (=11.5)
1.% (3.9)

1, Countries are arranged in the descending order

as per their share of area under rice in 1985,

2., Figures in the brackets indicate the percen-
tage increase/decrease in the share of area
under rice over each successive period in

each country,

Source ¢  Area and Production of Principal Crops in India =
Various issues; Ministry of Agriculture, Govern-
ment of India, New Delhi,



Area under rice in India has increased over the period from
1971 to 1985 with the same pace of the world's area under
ricé. Actually no significant change in the share of each
country in area under rice has.taken place during the
period., On the other hand, significant change has taken
place in case of yield per hectare (Table 2,2). But the
change in yield rate does not seem to have ocecurred in
accordance to the area under rice. Generally the countries
with larger share of area under rice (excluding China) has
shown a lower yield rate, and countries with relatively
smaller share of area under rice come up with higher yleld
rate. India with highest share of area under rice shows
the yield rate as only 1350 kgs. per hectare while Japan's
yleld rate of rice is 5931 kgs. per hectare with only 2 per
cent of world's area under rice (2295 thousand hectares),
The performance of Indian rice agriculture in com-
parison with other rice growing countries calls for further
analysis especially in temporal context for the country,
In India, area under foodgrains has increased by almost 1k
per cent between 1960 to 1986, It occupies about 91 per
cent of the net sown area. In 1986, among the foodgrains,
cereals occupy 82 per cent of the area. Within this period,
production of foodgrains has increased by 100,3 per cent,
Accordingly yield of foodgrains has also nearly doubled by
increasing from 631 kgs. per hectare in 1960 to 1112 kgs.
per hectare in 1986, an increase of 76,2 per cent., Within



Table 2,2 ¢

Country 1975 1980 1985
Japan 5826 5840 (0,2W) 5931 (1.56)
China 3250 3816 (17.%2) 4950 (29.72)
Indonesia 2498 2944 (17.85) 3817 (29.65)
Burma 1736 2184 (29,.81) 3029 (38.69)
Pakistan 2317 2378 (2,63) 2468 (3.78)
Philippines 1600 2032 (27,00) 2445 (20,32)
Bangladesh 1674 1917 (14.52) 2057 (7.30)
Thailand 1879 1882 (0.16) 1991 (5.79)
Brazil 1476 1443 (=2,24) 1615 (11.92)
India 1106 1207 (9.13) 1350 (11.85)
World 2336 2719 (16.40) 3059 (12.50)
Note : 1, Countries are arranged in descending order

9

s+ Yield Per Hectare of Rice in Major Rice

Producing Countries of the World (in
kgs. per hectare)

(5 yearly average ending at)

according to their yield rate.

2. Figures in the brackets indicate the percen-
tage increase/decrease in yield rate in each
country in every successive period,

Source : Area and Production of Principal Crops in India -
- Various issues, Ministry of Agriculture, Govern=-
ment of India, New Delhi,
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this period, the production of cereals has increased by 118.5
per cent and yield by 85 per cent,

Area under rice is 32 per cent of foodgrain area and
39 per cent of the area under cereals, Comparatively, wheat,
the other component, claims only 18 per cent of the area
under foodgrains and 22 per cent of the cereals area. While
the share of rice area in area under foodgrains and cereals
has remained more or less the same during the period 1960 to
1986 that of wheat has increased considerably (Table 2.3).
In terms of share in net sown area, rice occupies 28 per
cent of the net sown area while wheat only 16 per cent of
the same (Table 2.4).

During the period, rice production has increased by
96 per cent and that of wheat by 366 per cent, Production
of rice has increased from 289 lakh tonnes in 1960 to 566
lakh tonnes in 1986 while wheat production has increased
from 93 lakh tonnes in 1960 to 433 lakh tonnes in 1986, The
same situation is reflected in the case of the productivity
of the two crops. Rice productivity has increased by 58 per
cent and in case of wheat it showed an increase of 154 per
cent, In absolute term, yield of wheat is higher by 454
kgs/hectare than rice yield (Tables 2.5 and 2.6).

It 1s revealed from the data presented in Table 207
that productivity of rice has not increased at the same pace
as that of wheat, cereals and foodgrains in overall period
from 1949«50 to 198586, During this period its production



Table 2,3 : Area under Principal Crops - All India (in lakh hectares)

Year (5 Rice Wheat Total Total Percentage Percentage

yearly cereals food=- share of share of

average grains cereals foodgraing

ending at) | ecececerccessr  ecccecmcsceccae=

. Rice Wheat Rice Wheat

1960 326 127 887 1124 36.8 14,3 29.0 11,3

1965 356 134 932 1172 © 38,2 144 30,4 11.4%
(9.2) (5+5) (9.1) (46 3)

1970 364 146 970 1192 37.5  15.1 30.5 12,3 -
(2.2) (9.0) (4.1) (1.7)

1975 376 187 1006 1228 37.4 18.6 30.6 15.2
(3.3) (28.1) (3.7) (3.0)

1980 396 - 215 1035 1269 38.3 20,8 1.2 16.9
(9.3) (15.0) (2,9) (3.3)

6 yearly ave=
rage ending

at 1986 405 Zgh 1045 1278 38.8 22,4 31.7 18.3
(2.3) (8.8) (1.0) (0.7)

Percentage in-

crease/decrease

over the period

of 26 years 24,2 84,3 17.8 13.7

Note : Figures in the brackets indicate percentage increase/decrease in every

successive period,
Source: Area and Production of Principal Crops in India, 1985-86, Ministry of
; Agriculture, Government of India, New Delhi.

Tt



Table 2,4 : All India Land Utilisation (in lakh hectares)

Year (5 yearly Rice Wheat Total Total Net sown Gross sown

average ending area area cereals foodgrains area area

at) . area area

1960 26 127 887 1126 1307.7 1494 .2

’ 2""09) (907) (6?.8) (8601)

1965 356 134 932 1172 1359.1 1563.9
(26,2) (9.9) (68,6) (86.2)

1970 364 146 970 1192 1378.9 1596.3
(26.4) (10.6) (70.3) (8644)

1975 376 187 1006 1228 1398.4 1654 .4
(26,9)  (13.4)  (71.9)  (87.8) ‘

1980 396 215 1035 1269 1409.9 1710.6
(28.1) (15.3) (73.4) (90,0)

4 yearly

average end- 401 232 1048 1280 14146 1759.8

ing at 1984 (28.4%) (16.4) (74+.1) (90.5)

Note : Figures in the brackets indicate the percentage of net sown area.

Source : Area and Production of Principal Crops in India, 1985-36, Ministry of
Agriculture, Government of India, New Delhi,

ct



Table 2,9 : Production of Principal Crops - All India (in lakh tonnes)

Year (5 Rice Wheat Total Total Percentage Percentage

yearly cereals food=- share of share of

average grains cereals foodgrains

ending at) = cccesssssssss  esssssessaess

Rice Wheat Rice Wheat

1960 289 93 595 . 710 48.6 11.6 40,7 13.1

1965 360 112 713 830 50.5 15.7 L34 13.5
(24,6)  (20.4) (19.8) (16.9) |

1970 358 154 765 870 46,8 20,1 41,2 17.7

1975 416 242 925 1030 45,0 26,2 40,4 23.5
(16.2)  (57.1) (20.9) (18.4) _

1980 479 31k 1086 1200 L 1 28.9 39.9 26,2
(15.1) (29.8) (17.%) (16.5)

6 yearly

average

ending 566 433 1300 1422 43,5 33.1 39.8 30.5

at 1986 (18.2) (37.9) (19.7) (18.5)

Percentage o TTTT07

increase/de~

crease over
the period of
26 years 95.8 365.6 118,5 100,3
Note : Figures in the brackets indicate percentage increase/decrease in every
: successive period. ’
Source : Area and Production of Principal Crops in India, 1985-36, Ministry of
Agriculture, Government of India, New Delhi,

€T



Table 2,6

Year (5
yearly
average
ending
at)

1960

1965
1970
1975
1980

6 yearly
average
endin

at 1956

Percentage

increase/
decrease

over the

period

Source :

14

: Yield Per Hectare of Principal Crops =
All India (kgs. per hectare)

Rice Wheat Total Total
cereals food-
grains
886 729 671 631
101 835 764 708
(lh?S) (14,5) (13.9) (12,2)
81 1039 786 728
(23.5) (24, 4) (2.9) (2.8)
1106 1294 919 839
(12.7) (2%.5) (16.9) (15.2)
1207 1456 1049 L5
(9.1) {12,5) (1%,.1) (12.6)
1396 1850 1244 1112
{15.7) (27.1) (18.6) (17.7)
5746 153.8 85.4 7602

Figures in the brackets indicate percentage
increase/decrease in every successive period,

Area and Production of Principal Crops in

India, 1985-86, Ministry of Agriculture,
Government of India, New Delhi,



Table 2,7 : All India Compound Growth Rates of Area, Production and Yield of
Principal Crops (in per cent per annum)

Crop ' 1949~50 to 1985=86 1949=50 to 1964=65 1967-68 to 1985=-86
Area Produce Yield Area Produc- Yield Area Produc~- Yield
tion tion tion

Foodgrain 0,69 2,64 1,73 1.41 2,93 1.43 0.34 2,74 2,30

Cereals 0.79 2,98 1.85 1.30 324 1,68 0.31 2,97 2.21
Rice 0,90 2,52 1,60 1.33  3.49 2,13 0,65 2.5% 1,92
Wheat 2,73 6,00 3.18  2.68  3.99 1.27 2.1 5.64 3.15

Source : Area and Production of Principal Crops in India, 1985-86, Ministry of
Agriculture, Government of India, New Delhi,

ST
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has also been unable to keep pace with other cereals, parti-
cularly wheat. In the pre=-green revolution period (1949=50
to 195#-65), rice productivity nas increased at a faster
rate than wheat, cereals and total foodgrains. But during
post green revolution period (1967-68 to 1985-86) the growth
rate in rice productivity has decreased substantially and

is slower than those under wheat, total cereals and food-
grains, During this period, area increase is also very
meagre in case of rice as compared to wheat. Number of
factors may be responsible in this regard. It can be because
rice area is traditionally fixed, i.e., rice cannot be culti-
vated everywhere like wheat., Secondly, it does not emerge as
a good competing crop as wheat, or its yield is not increas-
ing enough to attract new areas. Its contribution to the
growth in cereals or foodgrain production is found to be
substantial though not as good as wheat in relative terms,
In overall period wheat economy shows a great success, All
these mean that though rice occupies the major portion of
the net sown area under cereals and foodgrains, it is not
able to show good performances in productivity and hence in
production in the last four decades,

Rice, though principally a tropical crop requiring
high temperature and humidity for its growth, is cultivated
both in the tropical and sub-tropical zones extending from
40% South to 45° North latitude. However, most of the rice
area lies between Equator and 40° North latitude and between
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270° to 140° F longitude. (Ghose and others, 1960). Rice is
grown 1in alﬁost all the states of India but its cultivation
is moétly concentrated in the river valleys, deltas and low
lying areas of North-Eastern and Southern India, in the
states of Andhra Pradesh, Assam, Bihar, Maharashtra, Madhya
Pradesh, Kerala, Karnataka, Tamil Nadu, Orissa, Uttar
Pradesh and West Bengal which together contribute 82 per
cent of the country's rice production, These states are
known as traditionally rice growing states, while states
like Punjab, Haryana are known as non-traditional (Abel and
Easter 1971; Desal and Gandhi 1988)., There exists a vast
difference among various rice growing states in regard to
area and yield and, hence, production (Table 2,8),

States are classified according to their respective
contribution to area and yield of rice. It is seen from
this classification that 82 per cent of the area under rice
is concentrated only in 8 states while another 18 per cent
is shared by 20 states, which reflects a skewed distribu=
tion. Again, most of the states with maximum amount of area
under rice show a very low level .of productivity. From the
table, it is clear that in India, yleld of rice is not
related with the area cultivated. Uttar Pradesh with the
highest area under rice shows the yield level of only 1166
kgs. per hectare which is even less than the all India
average. On the other hand, states like Punjab, Haryana,
Jammu & Kashmir show much higher yield with smaller area
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< Area and Yield of Rice = Statewise

Table 2.8
Area (1000 Yield rate
hectares) e Dt e
Over 2000 © 1000=-2000 Below 1000
kgs/ha kgs/ha kgs/ha
Over 4000 - U.P,, West Bihar,
Bengal M.P.
2000=4000  A.P,, Tamil  Assam -
Nadu
Below 2000 Punjab, Maharashtra, -
Haryana, Karnataka,
J&K Kerala,
Gujarat,
Rajasthan,H.P.

Note : States are arranged according to their respective
area under rice,

Source: Area and Production of Principal Crops in India -

Various issues, Ministry of Agriculture, Govern=
ment of India, New Delhi,

under rice. In terms of yield Punjab ranks first with 2995
kgse. per hectare followed by Haryana with 2864 kgs. per
hectare. Madhya Pradesh with 4895 thousand hectares of
land area under rice shows the iowest yield among all the
states, amounting to only 813 kgs. per hectare. It reveals
that the majority of traditionally rice growing states are
not able to show an increasing rate of productivity of rice
while non-traditional rice growing states are in the fore-

front with higher productivi ty,
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In India, rice is the staple food of people in
Southern and Eastern states. It is also very popular in
Northern states mainly in Uttar Pradesh. In India, share
of cereals of Dietary Energy Supplies (DES) was 72.9 per
cent in 1969=71 and 74,2 per cent in 1979-81 (FAO, 1987).

As rice occgpies about 32 per cent of area under total
cereals, its importance is very much clear as a common
cereal throughout the country. In India, per capita per

day net availability of foodgrains in 1986 was W476,1 grams
of which share of cereals was 434,2 grams. Among the avail-
able cereals, rice alone accounted for 213.,3 grams. Availe
ability of rice has increased from 192.€ grams in 1971 to
213,3 grams in 1986 with an increase of only 10,2 per cent
over the period., On the other hand, per capita per day
availability of wheat has increased from 103,6 grams in 1971
to 151.2 grams in 1986 with an increase of 46 per cent over
the period (Table 2.9). India's annual requirement of rice
has increased faster than the production as a result of
which various measures have been taken to increase the rice
production of the country. Sucecess in improving the food
situation ;n India depends on the breakthrough in food pro-
duction resulting from a rice revolution. But experiences
reveal that a rice revolution can be brought only through
concentrated efforts at various levels of paddy rice system,
Since rice is the only one, although quantitatively the

single most important of the several cereals produced and



Table 2,9 : Per Capita Net Availability of Foodgrains in India

Year Rice Wheat Total cereals Total foodgrains
l-(;s:pfr_y_ear . (-}r-u? fe:‘ day _ E;;:per year -C-;;;;s per day E;;.por year Grams pex—'-;;; l;;;:;;;-;;;; ----- 6;;-;;;-;;

1971 70.3 192.6 37.8 103.6 1524 417.6 171.1 468,8
1972 72,4 197.8 46,1 " 126.0 153.4 419,1 170.6 466.1
1973 62.8 172.0 43,1 118,11 . 138.9 380.5 153.9 421.6
197% 69.5 190.% 39.7 108.8 149.8 410.4 164,7 4¥51,2
1975 58.0 158.9 40.9 112.1 133.5 365.8 148.0 405,5
1976 68.5 187.2 29.1 79.5 136.8 373.8 155.3 424, 3
1977 61.6 168.8 41.8 11%.5 41,0 386.3 156.8 429,6
1978 71.6 196.2 ; 46,1 126.3 15%,2 422,5 170.8 468.0
1979 73.1 200.3 . 48,3 132.3 157.6 431.8 173.9 476.5
1980 60.8 166.1 L6,3 126,8 138.9 379.5 ' 150.2 » L10. %
1981 72.0 197.3 7.1 129,0 151.9 416.2 165.6 453,7
1982 70.3 192.6 46,6 1907 3514 L1k,8 165.7 L5k, 0
1983 61.5 169.6 5246 k.1 1449 396.9 159.3 L36,L
1984 72.1 197.0 L 140, 4 159.6 +36.1 174.9 477.9
1985 69.0 189.0 0.6 138.6 151.7 15,6 165.6 453.7
1986 77.5 212.3 i5.2 151.2 158.% L3h,2 173.8 476,1

Rote : Per capita net availability figures are nu% strictly representative of the actual level of consumption in the country especlially as
they do not take into account any changes in stocks in possession of traders, producers and consumers,

Source : Bulletin of Food Statistics, 1986; Directurate of Bconomics and Statistics, Ministry of Agriculture, Govarnoni\a, New Delni,
LY YA G
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consumed in India, the objectives of rice policy are not
detachable from the policy objectives pertaining to other
cereals; in fact, they are the same as the objectives of
the foodgrain policy (Dharm Narain, 1971).

It has beeﬁ noticed that as agricul tural production
cannot continuously be pushed to new lands, importance has
to be given to raising productivity of land. Accordingly,
in the puréuit of productivity increase, emphasis has been
given on the use of chemical fertilizers, the expansion of
land under irrigation, use of improved High Yielding Varie-
ties of seeds, etc. The year 1966«67, which saw the in-
troduction of a new technology package and ushered in what
is popularly kno;n as the 'Green Revolution', may be taken
as a turning point for Indian agriculture. This techno-
logical revolution provided breakthrough in production
techniques which has taken the potential production surface
to a new high level, The high hopes generated by the break=
through, however, cannot be considered as optimistic in
relation to rice productivity at the present Indian situa=
tion (Kanith and Mehra, 1985),

The story of rice breakthrough is a story written in
the first half of 1960s. The development of new varietal
materials of high yield potential, opens the road to moder-
nisation, Dwarf rice varieties are one factor setting the
course to this modernisation. .The other factors are the

avallability of fertilizers, responsiveness to plant
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neutrient, controlled water distribution, etc. The move to-

ward the modernisation should be accompanied by a significant

chaﬁge in the economics of farm production,

It has become clear from the above discussion that
in India rice productivity remains considerably low even
after various measures taken in different time to accelerate
it. In the following chapters the various measures that
have been taken in this connection and the factors responsi-

ble for the low productivity of rice will be discussed in

detailo



CHAPTER III

TRANSFORMATION OF AGRICULTURE

3.1 Need for Transformation

Efficiency in food production is a central issue in
contemporal development policy. Its importance in a
country like India, where millions of people live with the
threat of malnutrition and starvation, does not require any
emphasig, To the casual observer, it appears that food
production in many of the countries of the world is subject
to traditional technology which could not possibly be
optimal (Evension, 1975). In general terus, the raising
production of foodgrains can be tackled from two sides, viz,
(a) extension of cultivation to the uncultivated cultivable
waste land and (b) improving farm production performances
per unit of arable land, Further extension of cultivation
has become extremely limited because of the changes 1in
agrarian relations during the period 1950-51 to 1965=66.
Since the future of arable land.area expansion appears to
be limited in India, at least in the absence of significant
changes in water management, primary reliance must be
placed on raising yields (Frankel, 1971). The basic in-
gredients for accelerating agricultural productivity focus
on the improved technology, the means to exploit this

23
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technology, diffusion of knowledge amongst the cultivators
as well as making it available to them and creating an
economic environment favourable to the adoption of the new
technology. There is considerable scope for raising the
foodgrains production per unit area in tradition oriented
and subsistance gain farming in India (Singh, 1974).

In traditional agriculture there is a condition of
economic equilibrium at a low leﬁel and ylelds are stagnant
at near starvation level, Under these conditions, until
the technology and price relationships are changed, the
cultivator is constrained to use the production factors at
his disposal in an economically rational way with all the
limitations and risks inherent in the existing system. He
extracts a meagre subsistance living from the soil, External
attempts to help the farmer to improve himself by all types
of self-help programmes usually fail, Under these circum~
stances, a general attitude of defeatism and pessimism
often permeates the agricultural sector, including the
people involved in planning for agricultural development,

3.2 Beginning of the New Era

By the early 1960s, it was becoming apparent that
in many Asian countries there was very little land remain-
ing that could be developed into paddy field at reasonable i
cost. In order to maintain the existing production trend,

it was necessary to introduce a yield increasing technology.
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It was noted subsequently that the land area constraint does
not appear to have been operating in the same manner in the
case of wheat or corn. Between 1955-65 and 1965-73, there
was a substantial decline in the contribution of land area
to rice output growth from 1,3 per cent per annum to 0,9
per cent per annum for South and South-east Asia as a whole,
(FAO, 1975). Unfortunately, official statistics normally
reporﬁs gross rather than net area, The decline in the net
area has been offset to some éxtent by the expansion of the
area under double cropping. The experience of India on a
countrywide basis has been similar to the regional average,
even though the pational average obscures the marked con=-
trast between different parts of the country,

Rice has been cultivated for several thousand years
under controlled, deep water conditions in rainfed paddy
fields without the use of fertilisers and in competition
with vigorous weeds, The general characteristics of most
indica rice varieties, traditionally cultivated in tropical
Asia, are tall plant with vigorous growth, which results in
low grain/straw ratio, long growth elevation, and strong
photo~-period sensitivity. Thus, these characteristics are
well adopted to the traditional cultivation in tropical
monsoon regions but show distinct disadvantages when modern
technology 1s applied., For example, when fertiliser 1s used
on traditional varieties, with vigorous vegetative character-

istics, growth is stimulated to the point where lodging is
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very likely to occur, It is not unusual for lodging to
occur when the plants are before the heading stage. Even
when.it (lodging) does not, excessive vegetative growth in
the later half of the growing season impedes the distribu=-
tion of products of photosynthesis of grain development,
Thus, the yield increasing effect of fertiliser is hardly
manifested with these traditional varieties (Yamada, 1978).

In 1960, the International Rice Research Institute
(IRRI) was established by the Rockefeller and Ford Founda-
tion in cooperation with the Philippines Government in the
premise of the University of Philippines College of Agri-
culture on the outskirts of Manila., Research which began
at the institute in 1962 and over 10,000 varieties of rice
have been collected from almost all rice growing areas of
the world. Using Chinese discovery, in 1966, the institute
announced the development of the first HYV, IR=8, a variety
created by combining physiological potential for high yield-
ing with the morphological structure required to fully ex-
press this potential, i.e. a desirable plant type.,
(Swaminathan, 1969). This concept of a suitable plant has
been adopted in the national rice breeding programmes in
many countries of tropical Asia (including India), and has
helped in developing new national HYVs in these countries,
Most of these were developed by using IR-8 and other semi-
dwarf varieties as a parent for hybridization with local
varieties (IRRI, 1970),
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During the same period, Chinese scientists discover-
ed a spontaneous mutant in the variety Dee-gee-woo=-gen
which had the following characteristics: (1) a dwarf plant
habit, the plant attaining the height of about 60 cms.,
(11i) stiff and erect leaves, facilitating the maximum inter-
ception of ‘sunlight, (iii) insensitivity of photo=-period
(i.e. length of the day) enabling the cultivation of the
crop in any season and (v) absence of seed dormacy, render-
ing sowing possible immediately after harvest. Using this
mutant, scientists in several parts of the tropies have
developed fertiliser responsive and photoinsensitive varie-
ties, which have 'revealed enormous possibilities for in-
creasing the yields of indica rices. Taichung Native-1,
developed in Taiwan, is the first outstanding dwarf and
photoinsensitive variety developed in indica rice. It was
developed by crossing a tall indica, Traiyuen Chung with
Dee-gee-woo-gen, This variety has some characteristics
like (a) stiff and upright leaves, (b) dwarf plant height,
(e) synchronous tillering habit, (d) photoinsensitivity,
(e) drought resistance and (f) lack of seed dormacy
(Swaminathan, 1969),

During early 1960s foodgrain production in India
showed a declining trend confirming the uncertainty of
agricultural production based on traditional methods and
practices of cultivation. In order to arrest this trend,

the Ministry of Food and Agriculture, Government of India,
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with the active collaboration and participation of the Rocke-
feller Foundation and later the Ford Foundation, organised

a nﬁmber of scientists to explore the possibility of in=-
creasing agricultural production., This resulted in the
initiation and adoption of a new strategy in agricultural
development since 1966=67 in order to transform the tradi-
tional agrarian economy with the most pervasive forces
(Singh, 1974).

This new strategy appears as a process of mobilising
a vast quantity of already existing resources and raising
their productivity. The distinguishing characteristics of a
high productivity agriculture is not simply more of the
traditional forms of land, labour and capital; rather it is
the set of institutions and facilities which complement
these existing resources and raise their productivity,
(Mellor, 1962), The development of the new shorte-statured
fertiliser responsive varieties of rice in the 1960s provid-
ed the vehicle for the introduction of modern inputs and the
subsequent shift to dependence on yield increased produc=-
tion (Barker, 1979).

The initial high=-yielding semi=dwarf varieties of
wheat and rice came primarily from Mexico and the Philippines
respectively, but to a large degree, have been replaced
later by locally developed crosses between exogenous lines
and local varieties. Prior to this new development, the

varieties cultivated in India mostly belong to the subspecies
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indica of oryzu sativa, Taichung Native-1 (TN-1) arrived

in India in 1963, By 1965, it was accepted by Indian rice
scieﬁtists as having the physio-genetic qualities, on the
basis of which new programme of plant breeding was developed.
But it was not until 1966 that the decision was taken to use
TN-1 as major element in the Governments new High Yielding
Varieties Programme (HYVP) for an expanded rice output.
Before TN-1 was adopted as a core element in the HYVP, Indian
rice scientists recognised that the production potential of
its plant type could be exploited through new varieties adopt-
ed to Indian conditions and a powerful new weapon would be
forged for pursu{t of national abundance. To create such a
weapon, the Indian Council of Agricultural Research (ICAR)
organised and financed the All India Coordinated Rice Ime
provement Project (AICRIP) to undertake a broad programme

of plant breeding, testing, selection and production ex-
perimentation at centres located throughout India, Assistance
in this new programme was provided by the Rockefeller Founda-
tion and United States Agency for International Development
(USAID) in cooperation with the International Rice Research
Institute (IRRI}. The AICRIP Conference held at the Central
Rice Research Institute in November 1968, voted to recommend
the release of two new lines, CR-28=25 developed at the CRRI
and IET-723 developed at Rajendranagar, Hyderabad, Both
lines came from selections made by crossing TN-1 and the

Indian tall variety type 141, a variety that has good grain
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quality and a wide adaptability to Indian conditions. These
two breeder lines were released by ICAR in December 1968
under the name of Padma and Jaya respectively. Padma and
Jaya are the first product of the all India research to
exploit the higher yield potential of the dwarf plant type
(Hopper and Freeman, 1969).

As observed by Dharm Narain (1971), most of the addi-
tion to rice output was expected to come from increases in
per hectaré yields through increased use of HYV seeds to=
gether with fertilisers and other inputs; and the rest
through other programmes like extension of irrigation and
multiple cropping. The programme, which began with the
imported exotic ;arieties, is supported by a sizeable re=
search effort devoted to evolving high yielding and short
duration varieties adopted to local conditions and consumer
preferences., The effort is organised in the AICRIP which
undertakes a broad programme of plant breeding testing,
selection and production experimentation of ceétres located
throughout the country,

While assessing the progress in foodgrain production
in Indian agriculture in the last few decades, it is evi=-
dent that a major transformation has taken place in case of
wheat only (Tables 3,1 and 3,2). From a cursory view of
aggregate data, it would appear that a similar transforma=-
tion has not occurred in rice cultivation despite the fact
that new dwarf rice varieties; physiologically similar to
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: 1 Area under HYV Wheat
le 3,1 : Area under HYV Rice and Total Area under Rice an
Zeble and Total Area under Wheat = All India

(In thousand hectares)

Year Area under Area under Area under Area under
(1) Tt N im_’( 3" ______ “_’e_a(t!;) ______ m('s'?eat _
1966=67 35,251 g 2?22) 12,838 ¢ hS;} )
e o s
196P=69 36,967 ?56:21; ; 15,958 (l;(,)’:’gg)
1969-70 37,680 ('{i?-}g) 16,626 (26?%3)
1970-71 37,592 ({&?gg) 18,241 (‘63,%1:22)
1971=72 37,758 ( Zélfég ; 19,139 : Zi?g)
1972-73 B 36,688 (gé}gg) 19,463 (lggzg)
GO T
s e g, it
e i B i Foxi
1976-77 38,511 %%&.32';) 20,922 (1255512)
1977-78 40,283 (136}%33) ) 21,456 (1%9;)
1978-79 40,482 (ll?i?;%) 22,641 (136?32)
1979-80 39,414 %26?%) 22,172 (125?;’7”
1980-81 40,152 (1&3 !{) 22,279 (135}%)
1981-82 10,708 %36?22') 22,144 (1%.72%)
19%2-83 38,262 %35?‘53) 23,567 (1;%?2;)
1983-84 101;2‘010 &ézgg) 2,672 %gé?gg)
R K G e %)
1985-86 40,912 23,480 23,074 19,175
(57.39) (83.10)

Note : 1) Figures in the brackets in column 3 indicate the percentage of HYV
rice area to the total rice area.

2) Figures in the brackets in column 5 indicate the oscrzentame ~f WYV
wheat area to> the total wheat area,

Source : Fertilizer Statlstics, 1986-87, FAI, New Delhi, December 1987,
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Table 3.2 : Area under HYV Rice, Wheat, Total HYV Area under Foodgrains ani Total
Area under Foodgrains - All India

(In thousand hectares)

Year HYV rice HYV wheat HYV foodgrain Foodgrain
area area area area

(1) (2) (3 () (5)

1966=67 888 541 1,886 1,15,302
(149.98) (28.69) (1.64)

1967-68 1,785 2,942 6,036 1,21,Lk21
(29.57) (b8.74) (4.97)

1968=69 2,681 4,793 9,297 1,220,430
(28,83) (51.55) {9,722} '

1969=70 4,342 4,910 11,4132 1,23,57¢
(3870 (43,02) (9.2%)

1970-71 5,588 6,480 15,383 1,24, 31€
(34.33) (42,12) (1%37)

1971-72 7,412 7,861 18,173 1,22,621
(40.79) (43,26) (14+.82)

1972473 8,168 10,177 22,321 1,19,277
(36.59) (45.59) (14771)

1973-74 9,981 11,027 2¢,038 1,26,5238
(38.33) (42,35) (20.58)

197475 11,208 11,194 27,038 1,21,075
(b1,45) (41,%0) (22.33)

1975-76 12,101#3 13,458 31,888 1,28,181
(39.02) (%2,20) (25.88)

1976-77 13,337 14,522 560 1,24,356
(3991 (u3.27) 238%59) -

107778 16,122 15,803 3,930 1,27,51%
(u1,541) (60.59) 230:33) e

1978-79 16,882 15,899 40,1 1,29,0
(43, 06) (39.61) ) pRRges

1979-80 15,991 15,027 38,38 1,25,206
(41.66) (39.15) 236268) el

1980-81 18,23 16,104 43,079 108658
(43,33) (37.38) Ca Bl

1981-82 19,687 16,751 L6, ak
(.ot (3.39 (>;£) Ll

1982-83 18,842 17,837 47,491
(39.67) (37.56) (33:36) bk Sipihd

1983~8Y 21,736 19,387 7 3
(1d,55) (30708) ieaion Tl as

1984~85 22,778 19,090 140
(43,07) (35.26) (sté.?u) i dthl

1985-86 23,480 19,175 L22
(42,37) (34.,60) N Al

Note : Figures in the brackets in columns 2 and 3 indicate the percentage of

total HYV foodgrain area,
Source : Fertilizer Statistics 1986-87, FAI, New Delhi, December 1987,
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the exotic varieties that sparked the growth in wheat, are
available to the rice growers also, In this regard there
have been many explanations, Some observers (For example,
Shah, 1984; Ladejinsky, 1973; BRao, 1976; Michael, 1976;
etc.) have focussed on the biological aspects of the new
plant materials, They point out that some farmers have
tried the new dwarf varieties and have returned to their
older rice types. They listed out disease incidence,
difficulties of assuring grain maturity, poor grain quality
and others as the causes for cultivator's dissatisfaction,

The other group of observers (For example, Boyce,
1987; Dharm Narain, 1971; Antle, 1984, etc.) centre their
explanations on éhe rural institutions serving rice farmers
such as credit, land holding, land tenure, poor administra-
tion of extension services, etc, that discourage the adoption
of new varietiles,

Discussing the problem Dharm Narain (1971) says, "An
enquiry into the seasons for relatively slow spread of the
HYVs of paddy and the lack of impact from even that spread
vhich has already come about will help in identifying the
problem areas where action is called for. Our experience
at the field level so far is confined, by and large, to TN-1
and Tainan=3 varieties, which subsequently introduced but
which soon displaced, to a large extent, the former varieties.
While some of the factors which lie behind the phénomenon

are by now well known, others are yet subject of a continuous
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exploration, Many of the known factors pertain to the bio-
logical aspects of the new plant materials posing problems
of adaptation to the conditions in which rice is grown in
India. The handicaps of the imported varieties derived from
their susceptibility to disease and insects, temperature
sensitivity, non-photo-period sensitivity and poor grain
quality.” (p.4).

Factors that are responsible for not allowing the
high yield of rice cultivation can be classified into two
categofies - those that affect the yield potential of the
crop under farmers' environment, and those that affect the
farmers' ability and willingness to achieve the yield poten-
tial on his own farm, The first category of factors relate
directly to the development of new technology and hence, the
organisation of research. The second is concerned, on the
other hand, with the realisation of the production potential,
given the existing technology and physical environment and
on the other with the degree of equity among farmers' and
landless workers' access to resources and inputs, These
include issues such as diffusion_of knowledge among farmers
credit availability and land ownership patterns (Barker,1979).

The first group of factors as a whole is termed as
technological and the second as institutional factors and an
attempt has been made to discuss their role and drawbacks

in the subsequent chapters,



CHAPTER IV

ROLE OF TECHNOLOGICAL FACTORS
IN RICE PRODUCTION

In this chapter an attempt is made to discuss the
role of various technological factors influencing the
production of rice. But before we go into the analysis
of the factors,let us discuss briefly about the concepts
like 'technology', 'technological change' and *'techno-
logical factors', Technology refers to the spectrum of
techniques in an economy, it is a sum of knowledge of the
means and methods of producing goods and services,
According to Boyce (1987) "As a sum of knowledge, techno-
logy can be termed as the technically efficient set of
available techniques, which produce maximum output for
each input combination."™ (p.19). Technological change
indicates the use of new inputs and knowledge over period
of time, Technological change refers to the shift in the
way resources are used such that either a larger output
is obtained with a given input of resources or the same
output is produced with a smaller amount of inputs (Sidhu
and Singh, 1986),

The combination of inputs required, to obtain a
given output may change along with a shift in the total
input-output relation (Heady, 1952). A technological

35
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change is labour saving if it increases the capital labour
ratio, capital saving if it decreases it and neutral if
it 1§aves it unchanged, whereas the concept of induced
technological change (Hayami and Ruttan, 1971) has been
extended to the rate of technological change as well as
its direction.

By technological factors, in the present context,
we mean the new or modern inputs such as high yielding
seeds, fertiliser, pesticides, irrigation etc, that are

agssociated with the new rice technology,

4,1 HYV Seeds

The varieties that are introduced in various time
have already been discussed in the previous chapter, Most
of these varieties (TN-1 and IR=8) have drawbacks in their
adoption to the widely diversed environmental conditions
of India's many rice producing areas, Some of these draw-
backs are predictable in nature. For example, the sus-
ceptibility of TN-1 to bacterial leaf bright was well known
in Taiwan, where this variety was grown almost exclusively
during the dry season when the Qeather does not favour
blight. Others became apparent only from farmers' expe-
rience. For example, IR-8 had been developed under the
hot humid conditions of the Philippines and it proved to
be sensitive to the night temperatures of North India and
of higher elevation of the Deccan, where delayed maturity
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upset the timing of farm rotations, Both the varieties
proved to be susceptive to the gall-midge, an insect not
presént in the Philippines or Taiwan but which reaches
epidemic proportions in some restricted areas of India as
well as South-East Asia (Hooper and Farmer, 1969).

The traditional varieties of rice were weather-
resistant (being able to avoid pests), pests res ﬁpnt.

The HYVs helped yield increases under norumal weather con-
ditions, however, immunity to weather changes is low,
Therefore, one witnessed a wider fluctuation as well as
an upward trend in the production of the latter (Shah,
1984).

The disp;rity in the performance of rice varieties
is that the varieties so far tried, demand different agro-
climatic conditions. Rice is grown throughout India -
there are two or three seasons for rice growing within a
year, the requirement of each season being different, For
every region with its different climate and soil conditions
there has to be a suitable strain of rice. Failing to
develop strains with a strong natural resistance to a
variety of common diseases as well as maintaining accustom-
ed consumption qualities forced the majority of the rice
growers to retain the traditional Indian strains since they
were reasonably certain of an assured crop, though the

yield was low (Ladejinsky, 1973).
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As the traditional rice growing regions receive
heavy rainfall in kharif season, a part of their paddy
fiel&s, which are generally low lying, get flooded with
rain water. Hence, the plants of HYV paddy, which are
generally short-stemmed, may possibly get submerged under
water in kharif season whenever the rainfall is heavy,

This may be one of the reasons why HYV paddy could not
become much popular in traditional rice growing regions
mainly in kharif seasons. Apart from this, these varietiles
are also more susceptible to pests and diseases than the
local varieties,.particularly in kharif season when weather
is damp and cloudy. Even in areas where rainfall is heavy
these varieties perform relatively better in dry season
when compared to the wet season (Singh & Govindraj, 1976).

The overwhelming reliance on the photo period sensi-
tive varieties for the rainfed rice areas has become a
recent 1ssue of debate. There is considerable argument in
favour of the sensitive types as most of the modern in-
sensitive rice varieties become unsuitable with increase in
water level. Even varieties like Pankaj, J'azannath and L 4
Mashuri perform well only in a water depth of 30 cms and are
among the most widely planted modern varieties in India,

On the other hand, the larger duration photo period sensi-
tive varieties are more appropriate for the water regimes,
where monsoon ends in late September or early October

(Barker and Pal, 1979).
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The bulk of the rice crop in India is raised during
the kharif season. The new varieties when raised during
this season suffer in yield because of the paucity of sun-
shine resulting from the cloudy conditions of the monsoon
period; the traditional kharif varieties, on the other
hand, being photo period sensitive, mature and are ready
for harvest during the sunny conditions after the retreat
of the monsoon. The early planting of TN~l1 and IR-8 re-
sults in faster grain maturity, the harvest of which has
to be undertaken during the rainy season (i.e. the worst
period of North-East Monsoon) in the southern rice grow-
ing States, warrapts gome drying facilities,

The factors inhibiting the spread of HYVs are under-
developed infrastructure of paddy fields and water manage-
ment facilities, rather than the innate characteristics of
the varieties themselves (Yamada, 1978). HYVs can grow in
paddy fields which are irrigated, drained and protected
from flooding., As the rainfed paddy fields lack any other
source of irrigation, it becomes essentisal in these fields
to store as much rain water as possible. This results in
the water level in these field to be very high. Because of
the dwarf nature of these varieties, seedlings are very
short and cannot be planted in deeply flooded fields,
Shallow irrigation is definitely required for planting and
for the full use of their high tillering ability., Shallow
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irrigation can be practised only when there are drainage
facilities, and an adequate supply of water available at
all fimes. Since deep water in rainfed paddy fields re-
duces field rodent and weed inflestations, measures must be
taken to combat these pests when the irrigation is shallow.
In addition, intensive field preparation and levelling are

also required,

4,2 Irrigation

Irrigation is viewed as a highly productive input,
This crucial input is a prerequisite for the adoption of
the new strategy. In his schematic account of irrigations
role in Asian rice agriculture Ishikawa (1967) identified
three succeeding roles to be played by irrigation in the
transition from one stage of rice agriculture to another,
First, irrigation stabilises harvest fluctuations arising
from unpredictable rainfall; secondly, it permits the in-
troduction of a record éégétand finally, it makes possible
increased applications of fertilisers as well as the use
of improved varieties and techniques. However, in reality,
irrigation seems to play these foles simul taneously rather
than in succession (Boyce, 1987),

To increase the land productivity in Asian rice
agriculture, irrigation, fertiliser and fertiliser respon-
sive rice varietles are complementary inputs. The develop-

ment of Aslan rice irrigation has been very uneven in some
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countries and regions than in others and this has had far-
reaching implications for agricultural production., The
character of irrigation development also varies in a number
of important technological and .economic dimensions, includ-
ing water and povwer source; the capital labour ratio in
cons truction, maintenance and operation; scale dimensions
and the institutional arrangement governing water alloca-
tion (Boyce, 1988).

The major sources of output growth of rice are the
expansion of areas adopting the new rice production techno-
logy and the continuous spread of irrigation., Irrigation
ranges from handlifted buckets to massive reservoir and
canal systems, which in some places require heavy infra-
structural investments, (Table 4.1 shows the various
sources of irrigation in India). In the rice growing areas
water is available for only a portion of the land to grow
a second crop, because of inadequate development of irriga-
tion system.

There are indications that droughts have become
.severe over a period of time, The fallure of the monsoon
now causes a greater decline in output than a similar
failure used to do decades ago. This is being misconstrued
by some as a change in the rainfall pattern or environmental
degradation. The problems of droughts and their increasing
severity cannot be attributed to the changes in the rainfall

pattern, and they are not isolated events. They are the
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Table 4,1 : All India Net Irrigated Area by Source

(In thousand hectares)

Govern=-

t 7,158 11,272 12,623 14,456 15,745
comals  (3.33) (30215 (37.65)  (37.25) (37.53)
Private 1,137 984 861 836 495
sanals (305 (324)  (2.57) (2.1%5)  (1.1B)
Tank 3,613 L 448 3,361 3,198 3,783

=S (17.33)  (14.66) (10,02)  (B.24)  (9.02)
Wells
( tube-
wells & 5,798 11,14 14,258 17,73+ 19,521
others)  (28.67) (36.74) (42.52) (45.70) (46.53)
Others 2,969 2,490 2,427 2,581 2,411
(14.23)  (8.21)  (7.24)  (&.6%)  (5.7%)
Total 20,893 30,340 33,530 38,805 41,955
(100,00) (100,00) (100,00) (100,00) (100,00)

Note : Figures in the brackets indicate the percentage
of the total in each period°

Source : Fertilizer Statistics, Various Issues, FAI, New
Delhi,

products of the particular strategy of agricultural develop-
ment followed and we have to find solutions in teruws of basic

changes in the strategies and policies (Rao, 1988),
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Nearly 75 per cent of the rainfall in many regions
of India is contributed by the South-East monsoon. It is
confined to four months of the rainy season, i.e. from
June to September. Due to the seasonality in rainfall in
many regions even the total annual precipitation is grossly
inadequate for crop growth and is less dependable. Pro-
longed dry spells during the rainy season and/or late
commencement or early withdrawal of the monsoon further
aggravates the uncertainty of crop prospects. In view of
such uncertain variations in rainfall, irrigation 1is a
crucial requirement not only in low and medium rainfall
regions in.all thg crop seasons but it is also necessary in
high rainfall regions, especially as a supplementary source
of water in the kharif season and a main source for success-
ful raising of rabi/summer crops (Sawant, 1986),

A significant portion of irrigation in India 1is
based on storage of surface water in tanks and wells which
depends on the rainfall and cannot guarantee a continuous
supply of water round the year. Even the canal irrigation
is subject to the fluctuation of rainfall in the catchment
areas and does not guarantee supply of water throughout
the year. Therefore, it is essential that the water supply
i1s avallable throughout the year and in controlled quanti-
ties - which is the case with power operated deep wells and
tube wells - ensuring maximum cropping intensity. However,

it is clear that irrigation by itself does not ensure
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double cropping, let alone of multiple cropping. (Rao,
1976).

. A major source of irrigation in India is the surface
water, which is extremely difficult to store and manage.
Big projects which are in vogue in this country take decades
to design and build, require large areas of precious land
for submergence and for distribution system, are subject to
serious evaporation and transmission losses, and demand
s tupendous outlays for their completion. They also create
significant problem of water logging and drainage endanger-
ing the very land they are meaﬁt to serve and their command
areas require large outlays for the full development of
their potential. .They require large staff# for maintenance
and operation but find it difficult to gi#e full satisfac-
tion to the farmer in the matter of supplying water as and
when required (Vohra, 1976).

New agriculture demands higher efficiency in water
management, The basic requirement of water management is
an effective control over irrigation., Water is required
for the crop at specific intervals which does not always
mean regular intervals. Water is required in specific
quantities which again does not mean in equal quantities,
Our surface irrigation systems are not designed to meet
these requirements of new agficulture. Surface irrigation
works are often classified as major, medium and minor

works, Minor works are mostly rainfed. Major and medium
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irrigation works are either barrages or reservoir dams with
a distributive network, The soft nature of the rocks and
the fapidity of the flow of rivers in the steep slopes re=-
sults in the carriage of heavy debris and silt to the
barrage and their diversion to the main and branch canals,
This necessitates the closure of the canals for long periods
for distribution works, Thus, although these barrages have
perennial supply of water, their distribution systems func~
tions only seasonally. They function in seasons when water
is least required and close in seasons when water 1s more
required (Michael, 1978),

Canal irrigation can in some instances result in
water logging and ;oil salinity, reducing agricultural
productivity and ultimately making land uncultivable. In
India, it is estimated that at least 15 millions acres of
once productive land have been lost in this way (Agarwal,
1982). The fertility of soil and its structure plays a
crucial role in the choice of crops and determine the
quantities of water required for them., Smallness of the
size of our agricultural land holdings is not so serious
impediment in water management when compared with frag-
mentation and irregular shape of fields. The drainage
system available to the fields, both surface and sub-
surface, further aggravate this problem., In this regard
Bhattacharyya (1978) has also expressed the same view,
According to him, lack of financial assistance has not
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been the only hurdle in the erection of adequate network of
field channels, Other factors such as small average size
of oﬁerational holdings and high degree of fragmentation

of holdings make construction of channels more difficult,
For example, in some of the paddy growing regions, where
plots are very small and are further fenced in by earth
embankmenté for water logging of fields, it is not possible
to dig field channels through a maze of small plots without
the active cooperation of cultivation,

The new varieties of rice do not tolerate water
stagnation., In the areas commanded by major and medium
irrigation works, raising water table and consequent soil
sickness 1is acquifing serious dimensions. Moreover, the
condition of supply channels also create some problems,
Usually, the medium and major irrigation project, worki, in
their distribution system, upto 1 or 2 cusec discharge’"
level., The hierarchy in a typical distribution system are
main canals, branch canals, distributions, minor and water
courses. From these canal systems water is supplied to
the fields through outlets of 0,5 to 2,00 cusec discharge
capacity. On an average, one outlet may command 50 to 500
acres. It is left to the farmers to develop their own
field channel system from the outlet point. Often irriga-
tion takes place by groove frdm field to field. The adope
tion of high yielding dwarf varieties of paddy be come risky
under these conditions. Scientific fertiliser application
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is also impossible. Besides, this practice contributes
directly to the problem of sub-soil drainage (Lipton, 1976),
" Another problem highlighted by Vohra (1976) regard-
ing the functioning of certain dirrigation projects related
to power to operate those devices. Pumpsets for 1ifting
water are run either by diesel or by electricity., Unfortue
nately, both are scarce and the farmer is unable to make
up his mind about which energy to choose. Studies made on
the economics of diesel operated pumps as compared to
electrical sets show a definite advantage of electricity
over diesel. With the present petroleum crisis and the
escalating cost of diesel, the electric pumps should be
more advantageous 'to the farmers. On the other hand, the
current power shortage certainly provides a bottleneck for
large and minor irrigation programme, L vt
There is the possibility of crops to be aamaged by
both inadequate and excessive water supply.\vﬁence, drainage
of surplus water from irrigated lands is as crucial to the
crops as 1s the availability of irrigation water during the
critical periods of growth. Accumulation of excessive
surface water in the fields not only results from heavy
precipitation or due to flood waters but also due to over
irrigation or seepage from adjacent channels as well as
percolation of irrigation water from other fields. Poorly
drained fields depress crop production in several ways,

Quite often high water conditions are also associated with
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saline or alkaline soil conditions which severely affect
crop ylelds. Therefore, the problem of drainage cannot be
considered in isolation from those of irrigation; both are

of vital importance for realising the full benefits of

irrigation (Sawant, 1986).

4,3 Fertiliser

Fertiliser with proper combination of good quality
seeds and effective irrigation facilities, is considered
as a key factor to achieve the expected output of the crop.
"Thus, although the importance of increase in the use of
fertiliser was known from the beginning of planning, the
major break through in the consumption of fertilisers came
with the introduction of new farm technology, which under=-
lined the need for increased availability and use of non-
conventional scientific inputs." (Sidhu and Singh, 1986,
p. 146). Besides the management of input source, the effi-
clent use of fertiliser needs to be augmented with effective
water control and to be related with the factors including
soil as well as rice varieties, the varietal reaction with
pests and diseases, weed 1ncideﬂce, cropping systems, etc.
Nevertheless, it depends on the source, mode of application,
and synergestic effect with other nutrients (Pande and Reddy,
1984, Pillai, 1981),

Nitrogen (N), Phosphorus (P), Potassium (K), Zinc

(Zn), ete., are the nutrients of soil on which increase of
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rice yield depends. Deficiencies of these nutrient factors
create the necessity of applying them from outside as
manurés and fertilisers. Generally, one variety of ferti-
lisers can supply only one of the nutrient factors, for
example, nitrogenous fertilisers can supply the nitrogen,
and hence, varieties of fertilisers have to be applied to
get the expected yield of rice from a particular piece of
land. Again, all the lands do not require all the nutrients
to be supplied at the same time for which soil testing be-
comes necessary.,

Rice is cultivated under diverse soil and agro
climatic conditions, viz.,, rainfed, freely drained, highly
oxidised utisols aﬁd oxisols (upland), medium to low land
irrigated paddy fields with or without adequate water con-
trol and deep water land (depth of water extending 3 tol
meters)., In the traditional rice growing areas, rice is
grown in kharif, rabi as well as in summer seasons. In the
nontraditional areas it is cultivated generally in the
kharif season,

It has been well established that the high yielding
rice varieties, with dwarf or semi=dwarf plant type, res=-
pond to fertiliser application better than that of the tall
traditional varieties (David and Barker, 1978). The res=-
ponse of rice to fertiliser application varies according
to the season of cultivation, It is poor during the wet

season, Further, the response of a variety to fertiliser
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management varies with the soil types., The heavy textured
soil responds better than the tight textured soil. The
overall utilisation of nitrogen has been found to be higher
in the low rainfall areas than .in the heavy rainfall areas,
This is due to the uncontrolled water regime and more nutri-
ent losses under the heavy rainfall situation. This is also
evident from better grain yield response per unit of nutrient
(NPK). The suitable and timely fertiliser management ensures
better response to the fertilléer input. The varieties of
medium and long duration cultivars in heavy rainfall areas
respond to a maximum of 60 kg N/ha(Pande and Reddy, 1984).

It Egzg_bgen revealed by a study that it is possible
to get an extra rice grain yield of one tonne per hectare by
applying nearly 56 kg N/ha, of ordinary urea or 38 kg N/ha
of urea supergrandgis or by applying 40 kg N/ha of sulphur
coated area. Similarly, to get 2 tonnes of grain yield, the
quantity of nitrogen to be applied as urea/urea super-
granuels/sulphur coated urea would be around 98, 73 and 70
kg N/ha respectively. To obtain 3 tonnes grain yield per
hectare it should be 135, 97 and 90 kg N/ha, respectively
(Pillai, 1981). This means that any attempt to increase
the grain yleld requires lesser increase in the rate of use
of nitrogen.

Studies conducted at many locations in India reveal-
ed that the response of rice to nitrogen was uniformally

widespread, although that of potassium and phosphorus were
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significant only under specified situations. Analysing the
influence of N, P, and K on the development of yield com-
ponehts in rice, it was observed that nitrogen has a very
significant influence in increasing panicle production as
well as panicle weight, while potash has a positive influence
only on panicle weight (Mahapatra, et.al, 1981).

The recovery of applied fertilisers in rice is a
matter of considerable interest especially because of the
different rates of recovery level for different fertilisers,
.It is normally very high in the case of nitrogenous ferti-
lisers. Unlike in the case of N, the recovery of applied
phosphorus 1is very low and has greater residual effect of P
for the succeeding rice crop. Recovery of added P by the
first crop is reported to be only around 15 per cent. Al-
though the ability of the flooded rice system to make better
use of soil P is an indisputable fact, precise estimates of
the residual effect of added P for succeeding rice crop in
a rice-rice cropping system, however, is limiting, while,
the utilisation efficiency of applied potassium is fairly
high in the range of 80 to 90 per cent. However, several
management factors may result in a lower efficiency (Roy,
et.al, 1978),

The recovery of fertiliser nitrogen by the rice
plant is low, particularly when applied at an early stage
of growth., The poor utilisation of nitrogen fertiliser by
rice is thought to be largely caused by greater losses of
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nitrogen from the soil plant system. Some of the major
nitrogen loss mechanisms are peculiar to water logged soils
and especially this account for the low Ne=use efficiency
of rice, compared to other irrigated upland crops. The de=-
sired increase in grain yield through nitrogen fertilisa-
tion is a function of both N absorption and efficiency with
which it is utilised for grain production (Pillai, 1981).

Among the micro-nutrient disorders, zinc deficiency
and iron chlorosis are the two most important problems in
rice. Greater use of chemical fertilisers may lead to the
deficiency of micro-nutrients in the soil, which has in-
creased since the 1ptroduc£ion of HYVs, Deficiencies of
boron, copper, iron, manganese, molybdemum and zinc have
been reported in areas where agricultural intensity is high,
(Randhawa, 197%), Wide occurrence of zinc efficiency is
confirmed by a significant increase in response to NPK by
zinc in the experiments conducted in the farmer's field,
Application of zinc sulphate to soil has been suggested to
overcome this shortage., However, the recovery of soil
applied zinc in rice is very low. For instance, 10 tonnes
of rice crop (grain + straw) can remove hardly 50 grams zinc
out of 10 kg zinc applied to a plot of one hectare (Mahapatra,
et al, 1981).

It is well known that farmers are generally not in
a position to apply the recommended dose of fertilisers to
their crops in view of high input cost, shortage in supply
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and not being prepared to take up the risk involved in the
expected gain, Experiments (Mahapatra, et al, 1981) were
conducted to study the extent to which this input could
safely be reduced without causing appreciable decline in
total production of rice. The percentage reduction for
different graded fertilisers were, however, of a varying
order in different centres of study. The findings of the
study revealed a decreasing trend in total yield. A reduc-
tion of 25‘per cent of recommended fertiliser dose was
found responsible in causing maximum loss of yield,

There appears a number of problems from fertilisers
use which can be made responsible for lower productivity of
rice., Urea is the principal source of nitrogen fertiliser
in India, However, the problems with urea include its
hygroscopic nature, rapid dissolution and susceptibility to
ready decomposition to ammonia associated with the rice
soil, Denitrification and ammonia volatization losses are
considered to be the major reasons for the lower efficiency
of applied urea nitrogen in rice culture (Pillai, 1981).

Among the major plant nutrients, nitrogen is the
major element of our agricultural abundance. The potential
for N-use for rice in India towards stabilising the mean
yield of rice at 2.4 ton per hectare (t/ha) is estimated to
be around 65 kg N/ha (Pande and Reddy, 198%). But the
average nitrogen use 1s much less than this estimated amount

(around 25 kg N/ha). This lag between the actual and
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potential amount for N-use for rice can be explained in large
part by the varying abilities of farmers to accept the risk
involved in fertiliser use under uncontrolled erratic water
situations and more complex systems of rice farming in
India, The environmental barriers and soil conditions add-
ing to the risk factor is further compounded by the lack of
an appropriate technology in most cases for fertiliser use
under such erratic and adverse conditions., The low N-re-
covery of rice is a major deterrent in the use of required
quantity of nitrogen for the modern rice varieties, parti-
cularly in most of the rainfed rice areas in India (Roy,
et al, 1978).

The study-conducted by Asian Development Bank (1969),
Barker and Pal (1979), reveal that application of fertiliser
turns out to be an expensive affair for the cultivators as
the cost of fertilisers as well as other cost of production
are quite high., As a result, the farmers use less than the
recommended dose or hardly use fertilisers in India.

The’optimum use of fertilisers is not by itself the
solution for increased crop production, but in scientific
combinations with indigenous organic manure along with
other inputs. The output from the use of fertilisers de-
pends not only on the quantity of fertiliser used but also
on their effective use which include the forms in which
fertilisers are applied, soil and water management, crop
sequence and time and method of application (Réychoudhari,
1975). '
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In the foregoing pages, the different roles played
by all the three factors in rice cultivation has been dis=-
cussed along with various problems therein. Some of the
problems are due to the factors themselves while some
others derived from the adverse agro=climatic conditions.,
It has been seen from the discussion that for optimum
utilisation of the potentialities of these factors, proper
measures should be taken to make those conditions suitable

along with the improvement of the factors,



CHAPTER V

ROLE OF INSTITUTIONAL FACTORS
IN_RICE PRODUCTION

InAthe previous chapter, we discussed about the
technological factors associated with the modern rice
technology. Apart from those factors, there are certain
other factors which can affect the farmer's ability and
willingness to adopt the new technology. In fact, there
exist some type of relationship between the technological
factors and the institutional factors. Institutional
factors provide the necessary infrastructural facilities
to the technological factors to enhance their potentia-
lities, Discussing these factors,Boyce (1987) mentions
about the three aspects of agrarian institutions - farm
size, tenancy and management of water. However, credit
and extenslion services are also considered as important
factors in providing institutional facilities in this re-
gard, In this chapter, an attempt is made to discuss in
detail only two factors viz, land holding and credit, their

role and drawbacks with regard to rice cultivation.

5.1 Land Holding

In India, the distribution of land holding is very

skewed, In some states a large portion of land belong to

56
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marginal and small size of holiings (0 to 2 hectares) while
in some others major porﬁion concentrates on medium and
largé size of holdings (over 4 hectares). A sizewise per-
centage distribution of operational holding and area
operated in some of the rice growing states is presented
in Table 5.1, It is seen from the table that in Kerala
about 96 per cent of total operational holdinngelong to
less than 2 hectares holding size. The major portion of
the area operated (about 69 per cent) belong to this cate-
gory. Likewise, it is about 91 per cent and 58 per cent
respectively in the case of West Bengal, while in Assam,
they are approximétely 75 per cent and 56 per cent res-
pectively. On the other hand, in certain states like
Punjab and Haryana, percentage of operated area in this
category 1is significantly small (13 and 11 per cent res-
pectively) though the percentage of operational holdings
are large., Consequently, position in the medium and large
size of holding is quite different for both the groups.
For first group of states, both the percentage of holding
as well as the percentage of operated area are small;
whereas in the other group percentage of holding is small
compared to the percentage of operated area, It is appa-
rent from the table that the average size of holding is
also comparatively small in the states belon%r%o the first
group, Kerala's average area of operational Holding is

the smallest of all with 0,43 hectares followed by West



Table 5,1 : Percentage Distribution of Operational Holding and Area Operated over Size of Holding in Some Important Rice Growing States
1980-31

2.0 to 4,0 hectares

Andhra Pradesh

Assam

Bihar

Kerala

Madhya Pradesh

Tamil Nadu

Uttar Pradesh

West Beneal

Orissa

liaryana

Below 1.0 hectare

Operational Area
holding

48,64 10.26
61.55 22,12
68,71 22,42
88,96 49,45
32,94 3.67
71.39 22.37
59.62 18.08
75.12 29.27
5%, L7 17.02
La.23 3.75
69.03 3.91
56.4 12,1

3ource : Aericultural Census, 1980-81,

1.0 to 2.0 hectares

Operational Area
operated holding

operated holding

17.52
7.28
22.51
16.72
21.59
15.83
26,11
12,74

10.39

25.85

23.9

13.31

26,72

23.76

28.77

26.48

Operational Area

11.33

9.90

2.89

operatad

27.08

18.47

24,18

25.37

28,0+

23.25

4.0 to 10.0 hectares

Operational Area

holding
10.80
/
2.68
3.38
0.82
17.85
3.35

5.40

1.67

10,06

38.60

20.48

23,62

11.39

17.84

45.57

0.07
3,58
0.28
0.5%

0.09

Average size
of opera-
tional hold-

84
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Bengal with 0,77 hectares. Average area of operational
holding in seven out of éleven states 1s even smaller
thaﬁ all India average holding size standing at 1,67
hectares.

Statewise percentage of area under rice cultivation
to their total cropped area is presented in column 2 of
Table 5.2, It shows that states having higher proportion
of their operated area in the size group below 2 hectares,
for example, West Bengal, Ass«m, Bihar, Orissa, cultivate
rice in a major portion of their total cropped area when
compared to the other states. This percentage 1s rela-
tively low in case of Punjab and Haryana. In West Bengal
almost 70 per cent of the total cropped area is devoted to
paddy cultivation followed by Assam with about 65 per cent.
From this analysis it reflects that the cultivation of
rice in India is mostly concentrated in the states where
large number of operated area is dominated by small and
marginal size of holding,

The nature of the relationship between farm size
and yleld per unit of land was hotly debated in the early
sixties, A series of studies based on Farm Management
Surveys (FMS) in various states of India claimed to find
an inverse relationship between farm size and yield; the
larger the farm size, the smaller the amount produced per
unit of land (Sen 1962, 1964; Khusroo 1964; Agarwala 196ka,
1964b; Bharadwaj 1974). The smaller farms are more



Table 9,2 : Statewise Percentage Distribution of Area under Rice, HYV Rice, Irrigation, Per Hectare Consumption of Fertiliser

and Yield Per Hectare

Yield per hectare

Percentage of

Percentage of
irrigated
area to total
cropped area
1982-33

(4)

12,0
1.6
37.4

40,0

Percentage irri-
gated rice are
to total rice
area 1983-84

32.7
38.8
17.5
27.4
93.3

28,0

Per hectare consumption
of fertilisers (N+P+K)
kg/hectare 1984-85

17.13
13,04
99.9%
65.11

S4.81

of rice kg/hec-
tare 1985-86

1733
1692
2577
1741

180+

State Percentage of
rice area to HYV rice area
total cropped to total rice
area area

Andhra Pradesh . 28.5 81.1

Assam 64,7 41,2

Bihar 46,6 51.6

Kerala 27.2 36.9

Madhya Pradesh 21.9 L1,2

Oorissa 48,7 37.7

Tamil Nadu 31.3 96.k4

Uttar Pradesh 20.5 66,5

West Bengal 69.4 39.7

Haryana 9.2 84,6

Pun jab 11.1 5,7

All India 57.1

jource : 1) Columns 2, 3, 4, 5 and 7, Area and Production of Principal Crops in India

2) Column 6, Indian Agriculture in Brief, 2lst edition.
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efficient in terms of production from a unit of land, but
less efficient in terms of returns to capital, labour,
productivity and marketable surplus (Dasgupta, 1977).

By the mid sixties, when the new technology asso-
clated with the high yielding seed varieties was introduc-
ed, its 1mplications for farms of different size categories
became a major issue of debate. The proponents of the new
technology countered by argument that it is 'scale-neutral!,
new inputs like fertilisers, insecticides and seeds. are
divisible and can be used in the same proportion by both
the large and sma%l farms alike (Sen, 1974), On the other
hand, the opponents argue about the imperfections in the
factor market and the small farmer's limited access to it,
Since most of the new inputs have to be purchased from the
market with cash or through the cooperatives or banks, and
because of the unequal access to credit and cooperative
resources by the farmers of different size categories, they
are of the view that the new technology has increased the
disparity between the poor and rich farmers (Rao, 1966),

In this context, Fedder and O0'Mara (1981) observe that even
the modern technology is divisible and neutral to scale,
the adoption of which may not be affected by farm size and
in fact, it is related to farm size, in practice. They

are of the view that due to the presence of fixed éost, the
new technology 1is not profitable for the small farmers even

in a situation of full certainty,
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Farm size can have different effects on the rate of
adoption depending on the characteristics of the techno-
logy and institutional settings. More specifically, the
relationship of farm size to adoption depends on such
factors as fixed adoption costs, risk preferences, credit
constraints, labour requirements, tenure arrangements, and
so on, An often mentioned impediment to adoption of new
technology by smaller farms relates to fixed costs of im-
plementation, Studies suggest that large fixed cost re-
duce the tendency to adopt and slow the rate of adoption
by smaller farms, Again, inadequate farm size also im-
pedes an efficient utilisation and adoption of certain
types of irrigation equipments such as pumps and tube wells
(Dobbs and Foster, 1972; Gafsi and Roe, 1979).

Adoption of HYV rice cultivation in India seems to
be related with the size of holding., Size of operated
area and fragmentation of holding can be considered res-
ponsible for non-adoption of HYV rice cultivation equally
by all the rice growing states. It,revéaié from the data
presented in the column 3 of TableIS.z that States with
proportionately large operated area, medium and large cate-
gory, are in the forefront in the adoption of HYV rice
cultivation, The relative advantage of large operated
area in getting all the vital inputs associated with HYV
rice cultivation, may make this process more easier, It

is seen from the data (columns 4, 5 and 6) that States with
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high proportion of operated area under the size group medium
and large with less fraghentation shows higher accessibility
to inputs like irrigation and fertiliser. One of the cru-
cial factors for the cultivation of rice 1is controlled water
supply. Statewise percentage of irrigated area and percen-
tage of area irrigated by different source is presented in
Table 5,3, It is revealed from the table that very little
area is irrigated in almost all the traditionally rice
growing States compared to non-traditionally rice growing
states of Punjab and Haryana. Again in these two states,
major portion of irrigated area is covered by assured
source like tube-&ells. This may advocate the advantage

of large farm size over small farm size,

The cultivation of HYV rice and others involve
various kinds of uncertainty. First is the uncertainty
derived from the varieties themselves which has already
been discussed in the previou- chapter., Secondly, un=-
certainty due to inability to apply all the necessary 1n—x
puts in required amounts for cultivation,mainly assured |
water supply. Thirdly, of course, is the uncertainty re-
garding price and market conditions. While these uncer-
tainties are high for farmers of all size categories, the
degree of uncertainty is higher for the smaller farmers,
This is partly a function of the imperfections in the dis-
tribution of knowledge between the richer and the poorer

farmers. It is also partly because the smaller farmer is



Table 5,3 : Percentage of Irrigated Area in Operational Holding and Percentage
Distribution of Irrigated Area over Sources, 1981-82

Percentage
of irrie
gated area

Well

Others

Not re-
corded

Andhra Pradesh
Assam

Bihar

Kerala

Madhya Pradesh
Orissa

Tamil Nadu
Uttar Pradesh
West Bengal
Haryana

Punjab

0. 00
0,07
0.00
0. 00
0.17

100, 00
100, 00
100, 00
100, 00
100,00
100, 00
100, 00
100, 00
100, 00

- e e e e e e e ® e = e ® @ @ w @ = e e e e = o e @ @ e e e = e e @ e = ® @ = = = = = -

Source : Sarvekshana, Vol,XII, No,1l, Issue No. 36, July 1988,
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likely to get a lower price for his HYV produce than his
larger counterparts; given his lack of storage facilities
and inability to hoard the produce until the price is
favourable, The smaller farmer's greatest disadvantage in
comparison with the large farn~r is in terms of their risk
bearing capacity. Given their limited resources, the small
farmers are forced to operate with a short time horizon
which restricts the scope for adopting the new technology.
A large farmer with the security of a large stock of assets
is able to plan over a period of several years and capable
of withstanding occasional losses from crop failure whereas
a small farmer cam plan only on a year to year basis
(Dasgupta, 1977),

A farm's ability to profit from the new agricul tural
technology 1is largely conditional on the size and composition
of its assets. Bigger asset holding, particularly of land,
increases credit worthiness, especially when borrowing from
institutioﬁal sources, Secondly, it enables the farm to go
for high return high risk investments in new crop varieties
and technology and to plan activities over a longer time
horizon, Thirdly these assets also provide their owners
with social and political status in the village hierarchy
and among the governuent officials, an important factor in
ensuring regular access to modern agricultural inputs (Rao,
1966).,

Most of the evidences (Hayami, 1981) indicate that
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the incidence of adoption of HYVs is positively related to
size of the farm, Some theoretical studies suggest that
scale neutral technologies such as HYV may entall signi-
ficant set up costs in terms of learning, locating and
developing markéts, and training hired labourers, When
these factors are considered as fixed expenses, the theore-
tical models imply that they tend to discourage the adoption
by small farms (Feder, et al, 1985),

Verma and Brombey (1987) are of the view that frag-
mentation of holding, not the amount of holding, is res-
ponsible for the non-utilisation of modern techniques of
production by all ;he farmers. In this case, all the farmers
may have to face the same probiem. Citing the example of the
use of tractor, they say that in spite of having sufficient
means to acquire a tractor on the basis of holding, a large
farmer may also find it difficult and inefficlient to use it
on any particular parcel of land in a technical sense due
to the scatterness of holdings among a number of locations.

Farw size can be important in both relative and
absolute senses, Small farms are generally expected to
have an ample supply and low opportunity cost for family
labour which leads to intensive cultivation and higher
ylelds than on large farwms, But this labour advantage may
be offset by the relative disadvantage of the benefit from
the new technology., It is revealed through some studies
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that both the small and large farmers face different prices
for the same inputs in spite of the conventional notions
that.all producers face the same price. Due to the lack of
sufficient amount of capital, small farmers have to buy the
inputs in smaller quantity and hence their total cost of
production is much higher than the large farmers who can
buy the whole amount of input at one go and at cheaper
price. Again, as a result of abundant labour forces small
farmers face relatively low labour cost and high capital
cost, while large farmers face low capital cost but high
labour cost. These relative prices force the small farmers
to use large amount of labour and less amount of capital,
This ultimately deprive both the group of farmers from
adopting modern technology (Verma and Brombey, 1987).

Bell (1972) shows that in a simple case where only
the modern production technology is considered small farmers
will apply less fertiliser per unit of land. The subsistence
requirements of the small farmers are higher than those of
large farmers which force them to refrain from spending too
much cash on fertilisers and as .a result their fields do
not show a high yield,

Table 5,4 shows the statewise percentage of area
leased out and leased in to area owned, It is evident from
the table that except in Andhra Pradesh and Madhya Pradesh
the percentage of leased in area is relatively more than

the percentage of leased out area in all the other states,
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Table 9,4 : Percentage of Area Leased Out/Leased in to
Area Owned - Statewise, 1982

S
leased out leased in
Andhra Pradesh 6430 ‘ 6,51
Bihar 4,95 10.42
Kerala 0.43 2.29
Madhya Pradesh 3,28 3.81
Tamil Nadu 5.89 13.39
Uttar Pradesh 4,80 11.39
West Bengal ’ 2,48 12,31
Orissa | 5.45 8, O
Haryana 10,64 19,65
Punjab 11,07 18,99

Source : Sarvekshana, Vol., XI, No,2, Issue No, 33,
October 1987,

It is clear from the earlier discussion that in Punjab, and
Haryana, the size of operated area 1s generally large and
fragmentation is also less. In these two states, farmers
(particularly medium and large) are supposed to have all
kinds of modern inputs and there i1s every possibility for
the underutilisation of those inputs, Therefore, though
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their percentage of leased out and leased in area 1s high,
they are exempted from the present discussion assuming
their tenurial system does not pose any problem. In other
states, where the country's major portion of rice is grown,
tenurial system may be said to pose certain problems in the
adoption of modern rice technology.

Tenurial arrangements may play an important role in
the adoption decision. Bhaduri (1973) developed a model
showing that a landlord's double role as a provider of
credit and as a landowner creates a situation such that
the landlord may not permit the adoption of yield increasing
innovations, The.landlord is the decision maker regarding
the variety of crops to be grown on leased land. This is
because adoption will reduce the tenants' indebtedness to
the landlord, .

In some cases, where the landlords do not participate
in the cost, production decisions are taken exclusively by
the tenants., Most of the tenants are those with insignificant
amount of land (or no land) and therefore, they do not possess
other assets, They cannot afford to go in for the adoption
of HYV crops which have cash requirements higher than those
of traditional ones and which they themselves cannot procure,
Even though some landlords are ready to invest, they are very
less in number (Ratan and Chakravarty, 1982). Thié takes us
to the problem of credit requirement and credit availability

from various sources,
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502 Credit

The introduction of new agricultural technology with
mode?n inputs demonstrated the need for effective credit
supvort to the farming communities, Depending on the pur-
pose of borrowing, agricultural credit can be divided into
two broad types = short term production credit to enable the
farmers to purchase inputs like seeds, fertilisers, pesti-
cides, etc,, medium or long term investment credit for the
installation of wells/dug wells to provide dependable irri-
gation for the high yielding crops as well as for the pur-
chase of mechanical inputs like tractors so that the farmer
can grow more thaﬁ one crop in a year,

Agricultural credit is a part of the total credit
picture of the economy. The adequacy of its quantum, dis-
tribution and appropriateness of its price is considered as
an integral and important element of the national credit
policy. The absence of proper credit facilities has been
regarded as a major reason for the slower rate of adoption
of HYV rice techniques by cultivators, especially the small
farmers. The cooperatives play'an important role in lend=-
ing to the cultivators in the HYV areas and of late by the
nationalised commercial banks as well, However, the pro-
portion of lending by these agencies vary considerably
between and even within the states (Athavale, et ai, 1971),

A wide range of disparities is evident from the
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total supply of cooperative credit (Table 5.5) and credit by
the scheduled commercial Banks (Table 5.,6) in India per
hectére credit issued by the primary agricultural credit
societies ranged from Rs, 24 in-Bihar to Rs, 1490 in Kerala,
Most of the traditionally rice growing states, like Bihar,
Madhya Pradesh, Orissa, Uttar Pradesh and West Bengal have
relatively lower amount of cooperative credit available per
hectare than the national average of Rs, 165 per hectare,
The amount of loan issued per borrower is also relatively
low in these states, Again the percentage of farmers cover-
ed by these loans in most of the states (9 to 34) are also
very negligible compared with those of Punjab and Haryana (90
and 69 per cent respectively). The distribution of credit
per borrower is highest in Punjab followed by Haryana,
though their per hectare availability of credit is lower
than Kerala. Taking the country as a whole, it is clear
from the table that though the per hectare cooperative
credit is relatively double in the case of small and marginal
size farms, the per borrower credit availability is rela=-
tively more in the case of medium and large farms, An al=-
most similar picture emerges in the case of distribution
of loans by the scheduled commercial banks, But the percen-
tage of borrowers covered under commercial banks' loan is
much smaller than that of the cooperatives,

Cooperative credits provided by the PACS, are mainly
used for buying seeds and pesticides. The proportion of



Table 5,9 : Distribution of Loans Advanced by Primary Agricultural Credit Socleties by Size Group of Holdings, 1984-85

Below 2 hectares

Amount per
hectare

Amount per
borrower .

Percentage
of farmers
covered

Andhra Pradesh

Bihar

Kerala

Madhya Pradesh

Orissa

Tamil Nadu

Uttar Pradesh

West Bengal

Haryana

Punjab

All India

Amount per Amount per Percentage ;moune-;;;- Amount per Percentage
hectare borrower of farmers hectare borrower of farmers
covered covered
327 134 26 95 1559 39
19 238 1 29 227 b
1293 1588 5 1589 5770 100
135 834 22 63 1509 33
75 553 22 90 2010 39
224 1584 12 225 2016 7%
92 708 18 81 115% L1
75 800 4 L6 1179 20
753 1762 L6 L 182 2483 77
115% 1R31 L8 L35 3943 100
264 1262 20 126 2181 L2

24

1490

76

83

224

86

65

303

621

1979

2211

992

1710

862

862

12

69

27

25

22

69

90

Source : T, Haque and Sunita Verma, "Reglonal and Class Disparities in the Flow of Agricultural Credit in India®, IJAE, Vol.XLIII, No.3,

July-September 19R88, p. 361.

(44



Table 5,6 : Distribution of Short Term Loans Issued by Scheduled Coumercial Banks by Size Group of Holding, 1984-85

State Below 2 hectares

Amount per Amount per P;;;;;;;;;

hectare borrover of farmers

covered

Andhra Pradesh i 842 2702 29
Assam 13 1176 1
Bihar 50 1128 3
Kerala 629 2275 18
Madhya Pradesh 29 1492 3
Orissa 8L 1611 8
Tamil Nadu 757 27 23
Uttar Prailesh L3 964 4
West Bengal 135 1273 8
Harya 67 325 2
Punjab 1.0 178 5
All India 131 7665 b1

Above 2 hectares Total
posh i, @b Dpsae  gomspe pomps  msousk

covered covered

99 2782 23 290 2721 27
18 11836 8 15 2212 1
17 1728 4 33 1244 3
208 6709 23 500 2482 18
8 2510 3 19 321 3
5% 2576 18 67 19uk 10
210 5265 26 179 3173 24
21 1703 7 30 126 3 5
62 6362 5 104 1590 8
15 4837 3 21 4135 3
71 5135 15 86 4230 8
30 5882 L 58 3339 L

Source : T. Haque and Sunita Verma, "Repional and Class Disparities in the Flow of Asricultural Credlt in India", IJAE, Vol.XLIIT, !

Tuly-September 19R8R, 5. 3h1),

€l
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cash expenditure met by the cooperatives decreases as the
farm size increases, Large farms are seemed to meet their
cash expenses from other sources, usually from their own
savings. The avallablility of credit and uncertainty appear
to be inter-related. On the other hand, the demand for
credit may also significantly be affected by uncertainty,
Therefore, small farmers are normally less in number in
the credit market (Desal and Prakash, 1971; Desal and Naik,
1971).

A distribution of cropwlse loan per hectare (Table
5.7) reveals again the disparities among the states. 1In
the case of loans per hectare for foodgrains as a whole
Kerala is the only state in receiving more than Rs, 500,
The other states, except Punjab and Haryana, are getting
less than Rs, 100, Assam is getting the lowest amount of
Rs. 4,45 followed by Bihar with Rs, 11,63, Cropwise loan
for rice shows that almost all the traditionally rice grow=
ing states, except Kerala (Rs. 214,08) and Andhra Pradesh
(Rs. 149.92), are getting less than Rs, 100, It is very
less in the case of the Assam with only Rs, 4,26 followed
by Bihar with only Rs. 9.93. The non-traditional rice grow=-
ing states of Punjab and Haryana are getting the highest
amount,

For the adoption of modern agricultural technology
(including cultivation of HYV rice) farmers have to pur-

chase most of the inputs from the market., As a result,
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Table 5,7 : Ranking of States for Short Term Cropwise
Loan Issued Per Hectare 1980-81

Amount Rank Amount Rank Amount Rank
ih. ko Rso

Andhra Pradesh 149,92 8 1608,87 9 72,55 8

Assam 4,26 1 8,94 1 L. 45 1
Bihar 9.93 2 30,50 2 11,63 2
Kerala 214,08 9 - - 529,51 11

Madhya Pradesh 52,50 5 112,33 5 48,13 1
Orissa 100,24 Vi 210,59 6 65,60 4
Tamil Nadu 32,89 3 - - 22,06 3

Uttar Pradesh 77.66 6 86,54 4 62,91 6

West Bengal 51,85 4 44,20 3 48,87 5
Haryana 462,99 10 337.11 8 228,80 9
Punjab 473,08 11 323,19 7 362,88 10

Source : 1) Statistical statements relating to the co=-
operative movement in India 1950—81,‘Part I,
Credit Societies, NABARD,

2) Area & Production of Principal Crops in
India 1985-86, Government of India, Ministry
of Agriculture, 1987,



76

their requirement of cred;t is very high. But the present
supply of credit is not proportionate to the requirement of
the credit (Table 5.8). The percentage of credit supply to
requirement is outstanding in Kerala (102%). But in other
states, it is very insignificant, Except Andhra Pradesh
and Kerala, in other traditionally rice growing states,
these percentages are less than 10, It is quite insignifi-
cant in Assam (0.3%) and also in Bihar, West Bengsal and
Orissa (2, 3 and 4 per cent respectively). All these reflect
that whatever be the kind of credit, it is always very low
in most of the traditional rice growing states, where rice
could not show a Bétter performance,

Credit has a relationship with the size of holding.
Cost of borrowing varies systematically with land ownership.
Numerous facfors act against the small and marginal farmers
in obtaining credit at the same interest rate as the large
farmers, The small farmers do not possess sufficient assets
to offer as collateral, Moreover, their income 1s also
small and the needs for consumption loan is disproportionately
greater. These conditions force them to pay a higher price
for borrowed funds (Bhalla, 1979). Again, among the states
loans advanced against collateral also varies. In states
like Assam, West Bengal, Bihar and Orissa, the amount of
credit advanced against collateral 1is very low compared to
Haryana and Punjab, It ranges from Rs, 1208 in Assam to
Rs, 13,098 in Haryana (Sarvekshana, July 1987).
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Table 5,8 : Comparison of Statewlse Short Term Credit

Production in 1984-85

Andhra Pradesh

Assam

Bihar

Kerala

Madhya Pradesh

Orissa

Tamil Nadu

Uttar Pradesh

West Bengal

Haryana

Credit
supply

%3

429

185

87

367

281

101

Credit

require~

ment

Requirement and Credit Supply for Crop

(Rs, crores)

Percentage of
credit supply
to requirement

Source : D. K, Desai,
for Agricultu
Journal of Ag
No.3, July-sSeptember 1988, p, 347

"Institutional Credit Requirement
ral Production - 2000 A.D,", Indian
ricultural Economics

y Vol, XLIII,
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There exist a fixed cost for both borrowing and
lending transaction which varies according to the size of
loan, In this regard small and large farmers face differ-k
ent conditions, In the absence of any control, the lenders
have a cholce between lending to large farmers and small
farmers., Normally small farmers demand a small loan while
the large farmers a big one. (This is because, the re-
quired amount of loan also depends on the area of cultiva-
tion.). In this situation, unless the lenders are able to
charge a proportionately high transaction cost of small
loans issued to the small farmers either as a fixed fee or
as an increased interest rate, they hesitate to lend to
small farmers, If they cannotAdo this, the market for small
borrowers cease to exist from the lenders' side (Binswanger,
1983).

There seems to be a tendency for systematic variae
tion in the behaviour of the small and marginal farmers
regarding the entry in the credit market. It is said that
higher the landbase (ownershipwise), higher is the partici-
pation in the credit market as receivers. The poorer are
found to participate less, obviously not because their
credit requirement is low; they get less loan because they
are less credit worthy., The collateral they can offer is
often unacceptable to the lenders (Ratan and Chakravarty,
1982).
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The problems faced by the farmers in acquiring credit
facilities are also related to the lending procedures follow-
ed b} different credit agencies., These procedures, though
uniform all over the country, sometimes vary from state to
state (Ghatak, 1976).

Inadequately managed extension services of the lend=-
ing agencies which are not properly linked upto specific
schemes or-categories of borrowers are considered as an
1mpoftant drawback of our.agricultural credit, Because of
these, available credit and other facilities are not able
to reach the farmers in time and effectively. In this re-
gard, commercial banks are trying to maintain technical
staff, but the cooperatives are yet to take up this issue
(Shivamaggi, 1986). At the same time, specific programmes
of agricultural development are generally target oriented.
With 1imited facilities and being restricted by time for the
fulfilment of certain targets, officials of the credit
agencies "éré; seem to take up their work hurriedly and vith-
out proper care. As a result, many small and marginal
farmers (who are generally less ‘powerful) are normally left
out of the scene (Shastry, 1971).

In their survey, Vasanthakumar and Singh (1987) have
also highlighted the inadequacy, non-availability and com-
Plicated procedures of credit system as its main drawbacks,
Even though the available amourit of credit is considered as

adequate, the procedures involved therein are not favourable
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to the farmers, In this regard, citing the example of a
loan for digging well or buying pumpset, Dandekar (1988)
expléins the different procedures and the number of offi-
cials from various departments the borrower has to follow
and visit. These lengthy and troublesome procedures create
unwillingless among the farmers in acquiring credit. Agailn,
even after meeting all these formalities the loan is finally
available to the farmers when it is no longer necessary.

There seems to exist a high degree of correlation
between credit and fertiliser consumption (Table 5.9). It
seems from the table that except in case of Assam (0.17)
and West Bengal (0.61), this correlation coefficient is
very high, But per hectare consumption of fertiliser is
very low in most of the traditionally rice growing states,
which reflects the non-availability of credit facilities in
these states,

If is obvious that private moneylenders as well as
the big landlords occupy a significant position in the
rural credit market. Small and marginal farmers have a
generation old relationship with. these people. Apart from
providing production loans, they also provide consumption
and other loans to the farmers, which is generally not
seen in the case of the institutional agenclies dealing with
agricultural credit (Vasanthakumar and Singh, 1987).
Farmers (particularly the small and marginal) are hesitant
to deal with the banks for the fear of losing their
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Table 5,9 : Correlation Coefficient between Credit and
= Fertiliser Consumption and Per Hectare

Consumption of Fertiliser

State ' Correlation Consumption of
coefficient fertiliser
kg/hectare
Assam 0.17 4,01
Bihar 0.89 35.90
Madhya Pradesh 0.82 17.13
Orissa 0,86 13,04
Uttar Pradesh 0,87 65.11
West Bengal 0.61 54,81
Haryana ' 0,98 57.78
Pun jab 0,90 151,19

Source : 1) M, V., Gadgil, "Agricultural Credit in India :
A Review of Performance and Policies™, IJAE,

2) Indian Agriculture in Brief, 21st edition,

relationship with the moneylenders in the village. As a
result, these categories of farmers seem to be out of the
stream of modern technologies for not having sufficient
capital (Dandekar, 1988; Jodha, 1981),

Analysing the ownership of irrigated land,
Bowonder (1981) shows that larger farms are better irri-

gated than the smaller farms, whose owners do not possess



82

enough capital to invest in pumpset., The major part of the
benefits of irrigation are availed by the richer farmers,
They-use social and political influence to get a larger
share of agricultural credit; the banks and cooperatives
being dominated by the richer section of the society, also
favours mainly the rich farmers,

In pursuance of the changing lending procedure,
institutional lending agencies are following certain new
policies., One of such policy is to provide loans to the
farmers partly in cash and partly in kind, The 'kind!
component of the loans mainly consist of seeds, fertilisers,
pesticides, ete. But in many cases, farmers who are re-
celving these kind loans, express their dissatisfaction
regarding the quality of the inputs. Moreover, like the
cash loans due to various official formalities, often the
inputs are made available to fhe farmers quite late., All
these shortcomings make the farmers unwilling to receive

the loan in kind (Vasanthakumar and Singh, 1987),

The above discussion tells us that like the techno-
logical factors, these institutional factors are also
equally responsible for the slower development of rice
cultivation which is concentrated in states having pre=-
ponderance of small and marginal holdings, To gear up the
‘rice production in the country, coordination between
technological and institutional factors becomes highly
essential,



CHAPTER VI

SUMMARY AND CONCLUSION

An attempt is made in this chapter to summarise
the findings of each chapter separately and a concluding
remark tbereof at the end, After projecting the problem
of our study in the introductory chapter, we discuss the
relative position of rice in Indian agriculture in Chapter
II. Rice and wheat are the two competing cereals in
India. Area under rice in India is the highest in the
world., But its pr9duction and productivity are not pro-
portionate to the acreage compared to some other countries,
In India, comparatively, rice is more widely spread over
than wheat, Almost all the states in our country cultivate
rice. Some of them are traditionally rice growing states,
while some others have taken it up recently. Among the
rice growing states, there exists a wide range of dis=-
parity, Through a comparative analysis of wheat and rice,
we arrive at the conclusion that rice production in India
is not as promising as that of wheat, Certain factors are
responsible for the poor performance of Indian rice culti-
vation, |

Present agricultural operations are mainly based

on modern technology. We discuss the need for adopting

83
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this modern technology in Indian rice cultivation in Chapter
III. The earlier part of the chapter shows that it is not
pOSsible to increase the production of rice with the tradi-
tion oriented agricultural practices. As a result, like
many other countries, introduction of modern technology

is considered as an essential aspect of farming in Indisa,
In this new phase, rice and wheat get the priority. We
trace out the different varieties of HYV rice seed deve=
loped within and outside the country with their character-
istic features. We discuss about the rate of adoption of
these high yield promising varieties of rice in our country
in comparison to that of wheat. Rice remains far behind of
wheat in the process of adoption which indicates the pre-
sence of certain determining factors, Based on the find=
ings of various studies in this regard, we divide these
factors into two groups - technological and institutional.
The first group of factors is present in the technology
itself while the other group is associated with the various
agricultural institutions,

In Chapter IV, we discuss three main technological
factors, viz., HYV seed, irrigation and fertiliser. Dis-
cussion of the HYV seeds shows that varieties tried are
not uniformly suitable for all the rice growing states,
They are having good production potentialities, but fail
to resist in the diversified agro-climatic conditions,

High sensitivity to pests and diseases and involvement of
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high cost of cultivation restricted their adoption in many
places, Water requirement for rice is higher in comparison
to other crops., Irrigation is the leading input in High
Yielding Variety Programme, Irrigation system of our
country is not sufficient to provide adequate water for
the rice crop, Except the states of Punjab and Haryana,
farmers of other states lack reliable source of irrigation.
Most of the paddy fields in these states remain dry in the
crucial periods of crop growth, Moreover, both flood and
drought create additional problems in this regard, Ferti=-.
liser is the third factor we discuss about, It is reveal-
ed from the discusgion that fertiliser use 1s essential
for optimum utilisation of the potentialities of HYVs, But
lack of appropriate information about the type, time and
methods of fertiliser use for rice become a handicap in
its application. Further, the quality of fertiliser is
also not seemed to be doubt-free in some cases. Due to
differences of the soil requirements, all fertiliser is
not equally responded in all places. Cost of fertiliser
is another reason for its low rate of application, From

a combined look on all these factors it becomes clear that
they are not independent of each other; rather they are
complementary to one another. Perfect coordination among
the three i1s highly essential to explore the potentia-
lities of each factor,

Discussions in Chapter V carry out the importance
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of two majqr institutional factors = land holding and
credit, Due to lack of appropriate information about thesg
two factors, related directly to the cultivation of rice,
we continue our discussion more. or less depending on the
general pattern of land holding and agricultural credit
of the major rice growing states. It seems that a major
portion of rice acreage in our country is dominated by the
states where size of operated area is mostly small or
marginal with high fragmentation, Small size of operated
area stands as a barrier in the adoption of the inputs
associated with the new rice technology. Inputs 1like
fertiliser, irrigation, mechanical implements, etc, are
not accessible to the small and marginal farmers. In the
field of credit also, wide disparities exist among various
states. Accessibility to credit seems to be related with
the size of operational holdings. Traditionally rice
growing states in the country are congidered as agricul-
turally less developed in general. It is reflected from
the discussion that only the developed states (Punjab and
Haryana) are getting maximum benefit of credit and other
facilities. These two factors, instead of providing the
necessary facilities for the adoption of new rice techno-
logy, are found to be acting as constraints in the way of
adoption,

Conclusion

Throughtout the study we observe the various
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impediments acting against the desired goal, increase of
rice production, in different ways., Overcoming all these

is not an easy task, Certain problems mentioned above can

be checked, but others cannot, For this, effective re=-
search should be undertaken to develop suitable varieties
for different regions. Moreover, link between research
stations and cultivators' fields has to be established.
There should be a flow of information from the research
stations to the cultivators with a provision of carry back
the production difficulties encountered in the actual
field to the research stations. For this, extension ser-
vices should be designed as service oriented instead of
making it target oriented,

To ensure regular and reliable supply of water to
the fields, separate policy seems to be essential for
each states depending on their accessibility to the
sources, Government should take the initiatives, instead
of passing it on to the farmers, as heavy capital investe
ment is required for irrigation development, Soil testing
1s the pre-condition for the app;ication of fertilisers,
Proper demonstration and training should be provided to
the cultivators relating to the various techniques in the
application of fertilisers at different stages under
different conditions. Above all, measures should be
taken for effective and timely distribution of these in-
puts along with the improvement in the quality,
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It is quite obvious that the present land holding
system needs various modifications for the improvement of
riceAproduction in our country. As a matter of fact, only
government can take sufficient measure in this field. To
remove inequalities in the distributibn, proper under-
standing of the developmental role and efficient credit
allocation procedure formulation is needed, Formalities
in the allocation of credit should be minimised and pro-
vision for supervising the use of borrowed funds in the
right direction should be made,

All the factors discussed above are not indivi=-
dually sufficient,- they are complementary to each other,
To explore the potentialities of Indian rice cultivation,
coordination among all these factors command high priority,
At last, economists, agricultural scientists, government
officials, cultivators and the community as a whole should

share their respective responsibilities,
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Appendix Table 1 : Area under Rice in Major Rice Produc-
ing Countries of the World

(In thousand hectares)

Country 5 yearly average ending at
. T
Bangladesh 9,881 10,092 10,408
Brazil 4,763 5,964 5,460
Burma 4,825 4,860 4,768
China 35,037 36,085 33,443
India ' 37,643 39,633 40,305
Indonesia 8,349 8,692 9,374
Japan 2,690 2,592 2,293
Pakistan 1,553 1,929 1,996
Philippines 3,421 3,54k 3,345
Thailand 7,428 . 8,461 9,465
World 1,35,8;0- ] -1,-u;_,;9; ) .1,-l+l:,<:1l-+ )

Source : Area and Production of Principal Crops 1in
India, Various 1ssues, Government of India
Ministry of Agriculture, ’
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dix Table 2 : Production of Rice in Major Rice
ARpencLE Producing Countries of the World

(In thousand tonnes)

Country 5 yearly average ending at_ _
tZ 1980 1985
Bangladesh 19,791 19,352 21,405
Brazil 7,012 8,633 8,752
Burma 8,386 10,566 14,435
China 1,1%,012 1,37,336 1,34,421
India . 41,634 47,886 54,486
Indonesia 20,878 25,635 39,7%
Japan 15,677 15,157 13,609
Pakistan 3,993 4,588 4,925
Philippines 5,482 7,202 8,169
Thailand 13,948 15,929 18,850
voma 317,57 382,097 hayuss

--—---——-—--—-----——--—_—-—--

Source : Area and Production of Principal Crops in
India, Various issues, Government of India,
Ministry of Agriculture,
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Appendix Table 3 : Area under Rice - Statewilse

(In thousand hectares)

State 5 yearly average ending at

1965 1970 1975 1980 1985

Andhra Pradesh 3431.0 3243,1 3284,3 3714.1 3744.6
Assam 1902,9 2085,6 2027,9 2229.9 2294%.5
Bihar 5177.0 5184,1 5162.1 5366.8 5098,0
Haryana Includ- 213,0 283,7 394%,4 511.4

ed in’

Punjab
Jammu & Kashmir 227,0 228,+ 228,1 260.2 270.8
Karnataka ' 1084, % 1111.5 1122,7 1104,8 1151.3
Kerala 803,0 841.9 876,0 834,55 771,.5
Madhya Pradesh 4259,0 4259.1 L4511,6 4709.3 4895,.2
Maharashtra 1352,6 1351.8 1327.5 1476.,6 1509.3
Orissa 4359.,6 4331.1 4559.7 4391,4 L4213.7
Punjab 4L85,6 323.5 480.,9 858,2 1378.4
Tamil Nadu 2641.0 2623,0 2633.9 2658,5 2289,3
Uttar Pradesh 4358.,8 4421.,2 4532,0 4B68.1 5320.k4
Wast Bengal WSh9.1 ¥773.6 5130.1 SINS.1 5163.8

Source : éref andiProduction of Principal Crops in India,
arious 1ssues, Government of India, M ;
Agricul ture, ' v sy
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Appendix Table 4 : Production of Rice = Statewise

(In thousand tonnes)

- e e e = e = e ® ® & = = @ e W e @ @ @& @& e ™ & e = - - - -

Andhra Pradesh 4492,9 L4505,7 5008.,7 6145,0 7650,1
Assam 1798.5 1978.4% 2023,1 2157,5 2458.8
Bihar 4567.8 3969.0 4517.8 u4837.3 W4660,0
Haryana Includ- 270,0 L478,2 915,0 1288,0

ed in

Punjab
Jammu & Kashmir 235.6  333.2 L405,2 L464,9 566,7
Karnataka " 1560,1 1776,2 1983.1 2112.8 2268.2
Kerala 1114,3 1164,0 1323.4 12944 1276,3
Madhya Pradesh 3045.5 2602,0 3310,3 3293.,3 3978.8
Msharashtra 1419.1 1239.2 1355.1 2126,3 2228.3
Orissa 4140,6 3949.5 3902,8 3888.5 4087.6
Punjab 560.6 416.4 986,2 2362,8 W1k42,.6
Tamil Nadu 3983.0 4073.5 5067.7 5296.1 4619.5
Uttar Pradesh 3244,9 28144 3226,5 4461,0 6209.2
West Bengal 5168.5 5505.1 6141.3 6574.7 6856.1

--——_--—_—-_—---—-—-—---.__.....-—

Source : Area and Production of Principal Crops in India,
Various issues, Governuent of India, Ministry of
Agriculture,
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Appendix Table 5 : Yield of Rice = Statewise

(Kgs. per hectare)

D L L L PR R R

Andhra Pradesh 1309 1389 1524 1651 2040
Assam 945 948 997 967 1071
Bihar 866 753 876 898 908
Haryana N.A, 1255 1683 2332 2864
Jammu & Kashmir 998 1036 177+ 1782 2092
Karnataka 10 1589 1767 1902 1970
Kerala 11388 1378 1511 1553 1655
Madhya Pradesh 715 610 734 700 813
Maharashtra 1049 913 1017 14 1476
Orissa 951 911 855 880 967
Pun jab 1149 1272 2035 2736 2995
Tamil Nadu 1508 1552 1912 1988 2006
Uttar Pradesh 7hl 635 800 917 1166
West Bengal 113+ 1151 1198 1278 1323
Note ¢ N.A. - Not Available

Source : Area and Production of Principal Crops in
India, Various issues, Government of India
Ministry of Agriculture,
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