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1. INTRODUCTION

Rice is the most important food crop of Kerala accounting for
ibeut 28 per cent of the total cropped area and for more than 99 per
cent of the production of cereals in the State. Between 1960-611 and
1983-84, the area under rice declined from 778,913 hectares to
740,086 hoct_ares. However, 'this period witnessed a gradual increase
in the cropped area until 1974-75 when the area reached a peak level

' 2
of 881,466 hectares before the decline had set i?t'(

. 3
Between 1960-61 and 1974-75, area under rice increased at an

annual compound rate of 1.14%; yield increased from 1371 kgs/ha to

1913 kgs/ﬁa indicating a low annual growth rate of about one per cent;
and preduction increased at an annual compound rate of about two per
cent. Between 1975-76 and 1983-84, the growth rate of area turned

eut te be negative (-1.5%). Inspite of a slight improvement in the
grewth rate of yield as compared to the previous period, because of

the fall in the area, production remained more or less stagnant through-

out the second half of the 70's. The production of rice in 1983-84

-1/ Theugh Kerala State was forred on November 1, 1956, the statistical
base for the state was properly organised only from 1960-61.

2/ Panikar (1980) had pointed out that since 1974-75, when the crop
acreage touched the peak level, the total area has steadily fallen.
The decline was observed in both the main seasons (autumn and
winter) with slight increese in summer. In the years subsequent
te Panikar's study a decline was observed in all three seasons.

_3_/ Throughout this study the period 1960-61 to 1974-~75 will be refer-
red to as the first period and 1975-76 to 1983-84 will be referred
te as the second period. The periods were chosen because (1)
1974-75 has the peak area under paddy and (2) 1974-75 marks the
end of the estimates based on land utilisation surveys and from
1975-76 the scheme for Establishment of an Agency for Reporting
Crep Statistics (ERCS), commonly known as T.R.S., was introduced.
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was only 1.21 million tonnes against the peak precduction of 1.37
million tonnes in 1972-73. This is somewhat diiferent from the 511
India pattern where agricultural growth in the sevehties was much

4/
faster than the performance in the Sixties. It is sometimes argued

that in Kerala probably the sixties was a period of accelerated growth
and the Seventies, especially after 1974-75, was a pariod of decelera~

5/
ted growth.

The decline in area was attributed to o number of factors such
as the reversal of the rising trend in paddy price from 1974-75 and

6 :
increased cost of production. Along with this trend in relative

prices yield increase was only margigal, and the relative s=ofitabi-
1ity of rice had become unfavourable. The poor performance of rice
production in Kerala was also attributed to a numher of constraints
such és diverse agroclimatic conditions, acidic soils, uneven distri=-
bution of raiﬁfall, soil erosion, multiple cropping, high incidence

7/

of pests and diseases, and low -..:vel of fertilisc: use,

Most of the available studies on rice in Kerala are based on

data aggregated over seasons wind over space, sucii aggregations might

- — -

4/ See Alagh and Sharma (1980) and Rath, liilakanta (1580).
5/ See P.P. Pillai (1981)

,g/ For example, Panikar (1980) has concluded that the overall impro-
vement in supply position, reflected in the steep fall in price
of rice, as well as the rise in the cost of cultivation has

brought about the unprecedented decline in area under rice since

1/ See V. Thyagarajan and N. Trivikraman Nair "Rice Production in
Kerala - Its Data Base and Data Gaps", 1981 {mimeo)
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tenceal some of the inherent trends in the disaggregated data by
mutual |dju'stments of the positive and negati_ve trends. In particular,
the ebserved stability in production of rice in Kerala may not be
uifermly spréad over the three seasons and over the different spatial

reglens of the state,
2. OBJECTIVES AND SCOPE OF THE STUDY

The main objective of this study is to carry out a dissaggre-
gated amalysis of the rice economy of Kerala. The specific objectives

included the following:

(1) to analyse the trends in area, yield and production of

rice during the three seasons in the important rice growing districts.

(2) to analyse the va.«ability in area, yield and production

ever the seasons in the different districts.

(3) to estimate the contributions of area and yleld in expla-
ining preduction changes.'
(4) to analyse the factors influencing changes in area, yield

and preduction.

As pointed out earlier, paddy is grown during the three sesons
8

of autumn (virippu), winter (Mundakan) and summer {Punja)s The changes
in area, yield a|.1d production during the three seaéons and for the
cembined seasons were analysed. Though the most appropriate ‘proce-

\ .
_dure te study spatial divergence might have been an analysis based

8/ Wring 1983/84 the shares of srea in autumn, winter and summer
Waene were 44.3%, 43.9% and 11.8% respectively end the production
shares were 43,1%, 43.1% and 13.6 _



on the acro-climatic zones, exicting data base did not permit such

an analysis. However, since there was some correspondence between

the agro-climatic zones and revenue districts, it was decided to

use the existing district level data for the spatial analysis. Amonﬁ
the 14 districts in the state three were formed only recently and

some other districts had limited area under paddy. Considering the
availability of data and the importance of rice in the cropping patteen
of the district it was decided to include Trivandrum, Quilon, Alleppey,
Kottayam,_Ernakulam, Trichur and Palghat districts for the detailed

analysis.

Grwoth and stability of output were two important concerns of
agricultural deVGlopment policies in India. As pointed out by

10/

11 ,
S.R.Sen, C.H.H. Rao and others, measures adopted for achieving growth

in agricultural prodﬁbtion thfough extension of area under crops and
intensive use of inputs, especielly the HYV, have often resulted in
increasing the asnual fluctuations in production. Though rice pro-
duction in Kerala has not witnessed any major breakthrough as in the
case of HYV wheat In the north, the changes in the production system
over the period migat have influenced annual fluctuations ir area,
yieid and production. In this study annual variations in arfzé/yield

and production are measured using the coefficient of variation for

cach period separately and for the combined period in order to identify

9/ These districts accounted fcr more than three-forth of the area
under paddy in Kerala.

S.R. Sen {1967)

C.H.H. Rao (1975)

B EE

Ratio between the standard errer of the estimated function and
the mean of the estimated trend value expressed in percentages
was taken as the coefficient of wariation.



the nature of changes in stability over seasons and regions.

Various attempts were maae in the past to decompose the

changes in output levels according to area, yield, cropping pattern

- 13/
and interactions using additive or multiplicative decomposition of

the annual changes in production with a view tc identify the dominant
facter influencing annual changes. The results obtained from the
analygis of annual changes were compared with the results based on

eshanges during the interval.

The analysis of the contributions of area, yield and interac-
tiens in explaining production changes is followed by an analysis of
the contributions of major factors influencing changes in area and yield.
The role of relative prices of-..ddy and coconut in explaining chenges
in area under paddy was investigated. Among the factors responsible
for yield increases, the role of high yielding varieties, irrigation

facilities, and government expenditures for improvement of paddy pro-

duction werc considered.

3. TRENDS IN AREA, YIELD AND PRODUCTION

Of. the tota. area of 740,086 hectares under rice during 1983-84,
44.3% was cultivated in autumn, 43.9% in winter and 11.8% in summer.
The share of autumn rize was slightly morc than half the total area
under rice in the begirning of the 60's but this share gradually
declined until the midcle of the 70's. Further, the area under autumn

rice was higher than the area under winter rice until 1974-75, but in

13/ see for example Minhas and Vaidyanathan (1965), Vidyasagar (1980),
Dharm Narain (197°), and V.M. Dandekar (1980).



a majority of years in the subscquent period arca under winter

rice exceceded the are¢a under autumn rice. The area under summer

rice accounted for 10 to 13 per cent of the total area under rice.

The average yicld of rice incrcased from 1,371 kgs/hectare in
1960-61 to 1,632 kgs/hoctare in 1983-84. The maximum yield during
this period was 1,678 kgs/ha in 1982-83 and the minimum was 1,243

kgs/ha in 1965-66.

Scasonal variations in yield indicated a range bctween
1148 kgs/ha in 1961/62 and 1689 kgs/ha in 1932-83 for autumn, between
1188 kgs/ha in 1965-66 and 1655 kgs/ha in 1981-82 for winter, and
between 1,122 kgs/ha 1965-66 and 2,316 kgs/ha in 1971-72 for summer.
During 1960~61 to 1982-83, the highest yield per hectarec was recorded -
for the summer crop in 18 yecars, for the autumn c¢rop in 3 years and
for the winter crop in one year. The autumn crop had the lowest yleld
only in one year. In terms of the rénkingkof yield levels during
these 23 years, the combination SWA of highest yield during summer (S)
followed by winter (W) and thc least in autumn (A) was observed in
15 ycars. The frequency of otl.er combinations were; SAW in 4 years,

ASW in 2 ycars, AWS in one year, and WSA in one ycar.

The season average was greatly influenced by the'performance
of the summer crop. During the 23 years considered here summer yleld
was above tﬁe annual average yield in 21 years and only twice it was
below the average. During the winter season, yield levels were below
and above the annual average in equal number of'years (11 years) and
exactly the same in one year. Autumn yields werce below the annual

average in 19 years and were above the annual average in only 4 years.,



Table 1: Share of Autumn, Winter and Summer rice
in_the total area under rice

Percentaqge area under

| Year Au?umn Wi?ter Su?mer (?8881hzzi:res)
. rice rice rice

1960-61 50.9 39.4 9.7 779
1961-62 48.6 41.5 9.9 753
1962-63 49.4 41.0 9.6 803
1963-64 49.4 41.0 9.6 805
196465 49.3 41.1 9.6 801
1965-66 49.6 40.9 9.5 802
1966-67 49,6 41.0 9.4 799
1967-68 49,3 40.4 10.3 810
1968-59 45,2 43.6  11.2 874
1969-70 . 45,0 43.7  11.3 874
1970-71 45,2 43,7 11.1 875
1971-72 45,2 43.6 11.2 875
1972-73 44.9 43.7  11.4 874
1973-74 43.9 42.6  13.5 875
1974-75 44.8 43,7  11.% ' 881
1975-76 42.8 45.2 12,0 876
1976-77 42.6 44,7 12.7 854
197778 43.4 - 44,1 12.5 840
1978-79 43.4 43.3  13.3 799
1979-80 43.9 42.8 13.3 793
1980-81 43,6 44,2 12,2 802
1981-82 43.0 44,1 12.0 807
1982-83 44,0 45.3  10.7 778
1983-84 44,3 43.9  11.8 740

Seurce: Compiled from the istimates of area under crops prepared
by the Bureau of Economics and Statistics, Government of
Kerala,
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The highest average yield was obtained from Palghat district.
Of the 23 years considered here; in 20 years Palghaf recorded the
highest yield, in 2 years it came to the second place, and only once
it dropped down to the fifth place. Among the three years when
Palghat slipped from the highest yield level, Kottayam occupied that
place in two years and Alleppey in one year. The lowest yield le;els
were recorded in Trichur and Ernakulam districts. The number of
‘years when each district occupied the different rankings based on
yield levels is given in Table 2. (1 indicates the highest yield/

hectare and 7 the least).

Table 2: Raﬁking of the districts according to
Yield levels during 1960~61 to 1982-83

Number of years when rank is

District

1 2 3 4 5 6 7
Trivandrum - 4 2 5 9 3 -
Quilon - 2 3 13 2 3 -
Alleppey 1 6 10 3 3 - -
Kottayam | : é 9 8 1 1 - 2
Ernakulam - - - - 4 11 8
Trichur - - - 1 3 6 13
Palghat 20 2 - - 1 - -

A comparison of the district yield with the State average yield
indicates that yield levels in Pialghat were always above the State
average and those in Trichur werc always below the State average.’

The position of other districts indicated that in a majority of



years, Trivandrum and Ernakulam had yield levels below the state
average and for Kottayam, Alleppey and Quilon, they were above the

state average. (Table 3)

Table 3: Yield position of each district in
relation to the State Average

Number of years when district yicld remained

District

Below Above
State Average State Average
Trivandrum 13 10
Quilon ' 9 14
Alleppey 7 16
Kottayam 4 19
Ernakulam 21 2
Trichur 23 -
Palghat - 23

During 1983-84, the total »roduction of ric- in Kerala was
1,207,916 tonnes consisting of 520,458 tonnes in autumn, 520,622 tonnes
in vdnfer and 166,836 tonneé in summer. The shares of autumn, winter "
and summer production in the tota' producticn were 43.1%, 43.1% and
13.8% r'espectively. Between 1960-67 and 1983-84, the maximum produ-
ction was 1,376,367 tonnes in' 1972-73 anc.i the minimum was 997,489 tonnes
in 1965-66, The autumn production was maximum in 1973-74 and mirnimum
in 1961-62; the winter production was maximum in 1972-73 and minimum
in 1965-66; and the summer production was maximum in 1979=80 and minimum
in 1961-62. The share of autumn production in th.e total production
ranged between 38.9% in 1976-77 and 46.9% in 1960-61, .win"ter production

shares ranged between 39.1% in 1965-66 and 46.S per cont in 1976-=77,
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and summer production shares rannqed between 8.6% in 1965-66 andl

15.8% in 1979-80 (Table 4).

Table 4: Sharcs of Autumn, Winter and Summer
Production ir the total production

Share of Production during Total Production

Year
Autumn Winter Summer
(Per cent) (1000 tonnes)

1960-61 46,9 41.9 1.2 1068
1961-62 41.9 46.0 12.1 1004
1962-63 - 45.3 44,1 10.6 1093
1963-64 45.3 44,2 10.5 1128
1964-65 44,1 45.4 10.5 1121
1965-66 52.3 39.1 8.6 997
1966-67 46.0 43.4 10.6 1084
1967-68 46.4 41.8 1.8 1124
1968-69 a41.7 45,7 12.6 1251
1969-70 42.5 42,9 14.6 1226
1970-71 41.5 43.7 14.8 1298
1971-72 40.8 44.2 15.0 1352
1972-73 41,9 44,3 13.8 1376
1973-74 48.2 40.4 1.4 1257
1974-75 40.1 45.2 12,7 1334
1975=76 M.4 45.0 13.6 1329
1976-77 38.9 46.9 14.2 1254
1977-78 42,6 43,2 13.9 1295
1978-79 42.8 41.6 15.6 1273
1979-80 43,7 40.5 15.8 1300
1980-81 143.5 £3.1 13.3 1272
1981-82 41.6 4,0 14.4 1339
1982-83 44,3 43.3 12.4 1306

1983-84 431 45.1 13.8 1208
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4. GROWTH RATES

The growth rates of area, yield and production of rice during
wtumn, winter and summer togethef with thosc for all seasons for
the two periods separately and for the combined period are summarised

Yor the state and district levels.

4,1 State Lovel: The annual growth rate of argca under paddy from
1960-61 to 1963-84 was only 0.15 per cent. While the annual grc;wth
rate of area was positive (1.14%) for the first period, it turned out
te-be négativo (-1.50%) for the second period. Among the seasons, the
highest growth rate for the first period was during summer, but for
the second period the highest negatiye growth rate also .occured during
summer. Inspite of the negative growth rate of area during all throe
seasens for the second period, the annual growth rate of area for the
combined peripd was negative only ‘during autumn. Durihg winter and
summer the positive growth rates of area feor the first period was
large enough to overcome the negative growth rates for the second

period.

The average annual growth rate of yield for the combined period
was 1.01 per cent. .The gro'wth ratc of yicld for the second period
(1.'?0%) was an improvement over the ratc for the first period‘ (0.92%).
For beth p‘eriods, the smallest growth rates of yield among the three
seasens was obtained during winter. While the highest growth rate
of yleld for the first period was during summer, for the second
peried it was during autumn that the growth rate of yield was the
highest. Fq‘r the combined period also, the highest growth rate was

obtained during autumn.

The annual growth rate of production for the combined period
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was 1.16¥%, The substantial dro» in the growth rate of production
for the second period over the first period had influenced the low
rate for the combined period. The positive growth rates of both
area and yield for the first period had contributed to a production
growth rate above 2 per cent during this period. The increased
growth rate of yield for the second period was offset by the negati#o

growth rate of area.

While the growth rates of production were positive during
all seasons and the combined seasons for the first period, they wér.
negative during winter and summer for the second period. The negati?a
growth rates of production during both these seasons were influenced
by the dominant role played by the negative growth rates of area over
the positive growth rates of yleld. Though the growth rate of area
was negative during second period autumn also, the positive growth

rate of yield had offset the negative impact of area.

Table 5: Seasonal Growth Rates of Area, Yield
and Production in Kerala

Growth Rates During

Autumn Winter ~Summer All Seasons
( Per cent )
Period I  Area .10 1.79 2,72 1.14
Yield 1.34 .23 1.7 .92
Production 1.44 2,02 4,42 2.06
Period II Area =-1.19 -1.58 -2.39 -1.50
Yield 2.46 1.07 1.74 1.70
Production 1.27 - .52 - ,65 o 21
Combined Period
Yield 1.41 .49 1.14 1.01

Production .78 1.11 2,73 1.16
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4.2, Trjvandrum District

Ares: The overall growth rate of area under rice for the combined

peried was -.93% being the net outcome of a marginal growth rate

(C.47%) for the first period and a large negative rate (-3,50%) for

the second period. The growth rate for the combined period was nega-
tive during autumn and winter, but it turned out to be positive during
sumer on account of a high growth rate for the first period. During
autunn, the growth rates of area were negative for both the first

aind second periods. Inspite of the negative growth rate of area dgr-
ing the first period autumn season, the positive growth rates during
winter and summer could provide a positive growth rate of area for the
cembined seasons. However, the growth rates of area during all three |

seasens for the second period were negative.

The overall annual growth rate of yield for the combined peried
indicated a stagnant level with a growth rate of 0.09%. A major set-
back in yiald levels occured dur.ag winter when *he growth rates

turned out to be neqative for both periods’separately and for the

conbined poriod.

The tegative overall growth rate of area and the marginal growth
sate of yiele foé* the combined period had resulted in a negative growth
rate of productior (--.83%). While the growth rate of production' for
the first pericd remained positive during the three seasons, by the
second period ‘Im negative growth rate of area had induced a negative
grewth rate of pr.duction for all seasons. Among the seasons, the
neqative growth raf-es during autumn and winter of the second period had
influenced a negativa growth rate of production for the combined period,
but during summer, th» first period positive growth rate of production

provailed over the second period negative growth rate.
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Table 6: Seasonal Growth Rates of Area, Yield
and production in Trivandrum District

Growth Rates During ,

Autuzmn Winter Summer All seasod

Period I

Area -.09 47 6.43 .47

Yield .65 -, 11 <14

Production .56 .35 11.51 .61
Period II

Area -2,39 -2,76 -23.89 -3.50

Yield 1.01 -, 89 47

Production -1.39 -3.63 -18.81 ~3.02
Combined period

Area -1.12 -1.24 1.25 -.93

Yield .68 -,24 oo .09

Production .43 -1.,47 1.27 -.83

4,3 Quilon District

The growth rates of ‘area were positive during all seasons for
the first period, during autumn for the second period, and during
.autumn and summer for the combined period. For the combined seasons,
the growth rete remained positive for the first period, negafive for
the second period and again positive for the combined period. While
the growth rates of area remained low for most seasons and periods,
the performance during summer indicated a high positive growth rate
for the first period and a high negative growth rate for the second

period.

During autumn the growth rate of yield was 1.43% for the first
period and 5.62% for the second period. However in winter, the growth

rates for both periods were close to zero: and in summer, it was



15

negative for the first period and positive for the second period.

The grewth rate of yield in the combined seasons for the second period
(2.72%) was substantially higher than the corresponding rate {.42%)
for the first period. inspite of the négative growth rates of yield
during winter and summer for the first period, the positive growth
rate during autumn was sufficicnt to retain an overall positive growth

rate for all seasons.

The overall annual growth rate of production for the combined
peried was about one per cent. Thanks to the relatively higher growth
rate of yield for the second period, inspite of the negative growth
rate of area, production growth rate in the second period was about .
double the rate for the first period. During autumn, the rate of
grewth of production was 2.01 per cent for thcl first period, 5.76 per
cent for the segond period and 2.88 per cent'fior the combined period.
Nhring winter, the first period growth rate of production wa‘s less
than ene per cent, and it became negative for the second and combined
perieds, Vﬁile the growth rate of production during summer was 6;.78%
it turned out to be a high negative rate (-9.83%) for the secon&

peried,

4.4 Alleppey. District

The average annual growth rate of area under paddy for the
combined period was 0,36 per cent. While area increased at about
1.2% for the first period, the second period witnessed a negative
grewth rate of '=1.43%, Changes in the area duriﬁg winter season

deminated the changes for both fthe first and second pericds.
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Table 7: -Seasonal Grc.ith Rates of Area, Yield

and Production in Quilon District -

Growth Rates During

Autumn Winter  Summer All Seasons
( Per cent)
Period I ,
Area .58 .72 8.71 .77
Yield 1.43 -.01 -1.93 .42
Production 2.01 .71 6.78 1.19
Period II
Yield 5.62 «37 3.33 2.72
Production 5.76_ -, 12 - 9.83 2.22
Combined Period
Area 1.05 -.50 2.84 24 .
Yield 1.84 25 -2.39 .76

Production 2.88 -.25 0.57 +99

The annual growth rates of yield for the first and second

periods individualiy and for the combined period were very small.
During autumn, the growth.rates of yield for both periods separately
were less than one per cent. .Howeve}, the positive growth rate of yleld
during second period winter had influenced an overall positive growth
rate of yield for the combined period. The growth rate of yield during
summer was more or less consistent for both sub periods and for the

combined period.

The annual growth rate of production for the combined period
was 1.81 per cént. A major influence in the annual growth rate for
the combined period was exercised by the growth rate of 2.16 per cent

for the first period against 0.68 per cent for the second period. It
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nay be recalled that area under rice had a positive growth rate above
ﬂw.per cent for the first period and a higher negative growth rate
for the second period. In spite of a slightly better growth rate of
yield for the second period thanlthe first period, the negative growth
rate of area had influenced a poor growth rate of production for the

second period.

The growth rate of production for the second period exceeded
the rates for the first period during autumn and summer. In both these
tases, the growth rates of area and yield for the second period had
exceeded the corresponding rates for the first period. Howevef, during
winter, the growth rate of production for the second period was a nega=-
tive rate of -6.42% against 1.62% for the first period. This negative
growth rate of production was the outcome of a high negative growth
rate of area. It is further observed that during autumn and winter
for the combined peiiod, the growth rate of area exceeded the growth
rate of yield , and during suﬁmer, a negative growth rate of area was

mere or less compensated by a positiVe growth rate of production.

Tablce 8: Seasonal Growth Rates of Area, Yield

-and Production_in Alleppey District

Growth Rates During

Autumn Winter Summer All Seasons
( Per cent)
Period I Area 1,31 2.99 0.18 1.19
Yield <14 -1.53 2.30 0.97
Production 1.92 1.62 2,50 2.16
Pericd II
Yield .93 1.46 2.47 2.11
Production 3,66 -6.42 5.18 .68
G
wbined Period ... 2.28 2,48 2,75 .36
Yield 1.93 .62 2.45 1.45

Production 4,21 3.16 ve 1.8t
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4,5 Kottayam District

The annual growth rate of area under paddy for the combined
period was ncgative as a result of the dominant negative growth rate
for the second period over the positive growth rate for the first
period. While the growth rate of area was positive during all the
three seasons for the first period, it turned out to be close to zere
during autumn and negative during winter and summer of the second
period. This negative growth rate of area during winter and summer
for the second period dominated over the positive growth rates for the
first period to produce an overall negative growth rate during these

two seasons for the combined period.

The annual growth rate of yield for the first period was 1.3%,
but it increased to a high level of 4.39% for the second period.. Among
the seasoﬁs, the highest growth rate of yield was during summer for
the first period and during autumn for thé second period. The growth
rates during all scasons in the ::zcond poridd werc higher than the
corresponding'rates for the first period. The growth rate of yield
during winter was the least among the three seasons for bothperiods

and for the combined period.

The annual growth rate of production for the combined period
was only 1.18%. Inspite of a moderate'growth rate {2.76%) for the
- first period, the negative growth rate of -1.01% for the s:cond period
had a significant role inbringing down the overall growth rate. The
highest growth rate was observed during winter for both periods indi-
vidually and for the combined period. While arca had a major influence

on the autumn growth rate of production for the first periyd, it was
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yleld that played the major role for the second period,

The growth rate of production remained positive during all
seasons for the first period with a highest rate of 4,36% during
autunn and a least rate of 1,32% during winter. However, for the
secend perioq the growth rate cf production was positive only during
wutumn (6.42%) with negative rates of -1.77% during winter and
~8.93% during summer. As pointed out earlier, the negative growth
rates of area during these seasons accoul.'mted for the negative growtﬁ
rates of production. The combined period had a positive growth rate
of production(7.16%) during autumn, a negative rate (=1.79%) during

winter and a zero growth rate during summer.

‘Table 9: Seasonal Growth Rates of Area, Yield and
Producti on _in Kottayam District

Growth Rates During

Autumn Winter Summer  All Seasons
{ Per cent)

Period I
Arca 2.62 1.06 1.45 1.45
Yield 1.74 .26 2,24 1,30
Production 4,36 1.32 3.67 2.76
Period 11 '
Yield 6.38 2.20 5,26 4,39
Production 6.42 -1.77 -8,93 -1.01
Combined Period
Area 4075 ‘-2.48 "‘2. 64 - 061
Yield 2.41 .69 2.65 1.79

~ Production 7.16 ~-1.79 .o 1.18
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4.6 Eindkuléﬁ-Disfrict

The annual growth rate of.area for'the cohbiﬁed period was
1.14% with 1.10% for the first period and -.04% for the second peried
It appears that Erhakulam district has made substantial improvements
in area under paddy during 'cummer. The overall growth rate:of area’
qug;ﬂsdmmér paddy in the district was 6.72% with a growth rate of
6.3% for the first period and 4.57% for the second period. However
the growth performance of area under paddy during autumn andwdhter
seasons was not encouraging.., The autumn growth rate of area was
-0.08% for the first period and -1.31% for the second peridd. The
growth rate of winter aréa_wés 1.27% for the first period and-,30%
for the second period. The growth rates during autumn and winter fer

the combined period also remained at a low level.

The overall growth réte.gf yiéld in tbe,Ernakulamldistrict was
less than. one.per cent, mainly-because of.therary~low-growthrqte~for
the first pariod. While the growth rate during first pefiodautumn
was slightly over onejpér dent; the hegative growth rates:during
winter and summer had contributed towards the low arnual rate. The
g;owth ratgg of_yield du;ing al;'geaggns of the second period ranged
between 1.37% in summer. and. 1.85% in winter. The growth rates duzing
autumn remained more or less the same for both tﬁe periods,'but‘Qpring
both winter and summer, the-negativengrowth rates for the first peried
ihad offéet the p§sifi?e g-owth rates for the'secpnd period to provide

a very small growth rate for the combined period,

The overall annual growth rate of production for the combined

period was about 2 per cen:. The highest growth rate of production
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was during summer for both periods and the combined period: this

was contributed mainly by increases in the cropped area. However
during autumn, the growth rates of production were heavily influenced
®y the growth rates of area feor both periods and for the combined
pericd. The yrowth rates of production during winter remained at

a lew level for both periods, mainly on account of the negative

grewth rate of yield for the first period and a negative growth rate
of area for the second period.

Table 10: Secasonal Growth Rates of Area, Yield
and Production in Ernakulam District

Growth Rates During

Autumn Winter Summer All Seasons

( Per cent)
Period I
Area -,08 1.27 6.30 1.10
Yield 1.18 -,33 -.14 .18
Production 1.10 .95 6.18 1.48
Period II
Area -1.31 --33 4.57 -.04
Yield 1.43 1.85 1.37 1.60
Production .12 1.56 5.93 1.56
Cembined Period
Area .28 .66 6.72 1.14
Yield 1.56 22 .35 .81

Production 1.83 .88 7.04 2.01

4,7 Trichur District
%

The annual growth rate of area in Trichur district for the
cembined peri_bd was 0.48%: this being the'resu}.tant of growth rates
of .75% for the first period and -1.81% for the second period. The

jrewth rate of arca during the first period summer was close to 5%,
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but the i1tumn and winter rates for the same period had_been farily
low. In the second reriod, the growth rate during summer was
reduced to a nominal level, and the rates during autumn and winter
had dropped to -1.62% and -2.76.: respectively. The growth rates ef
area for the combined period was at a small positive levei during
autumn, négative for winter and close to 5% for summer. Thus, in

Trichur district, there had been some increase in the ar2a under

summer paddy.

The annual growth rate of yield in the district had been cen-
sistently low: .35% for the combined period, .70% for th2 first por101
" and 1.25% for the second period.- The growth rate of yiel® remained
below one per cent during all seasons for the first periid, during
summer of the secénd period, and during all seasons for the combined
period. It was only during second period autumn that the growth rate

of yield had réeached close to 2.5%.

The annual growth rate of production for the combined peried
was also less than one per cent: 1.45% for the first period and —0.56‘
for the second pefioi. The annual growth rate of production for the
first period was influenced by a mbre or léss similar growth rates
of area and yield, but by the second period thé negative growth rate
of area excecded the positive growth rate of yield. During autumn,
the growth rates of production for the two periodgand the combined
period were somewhat similar. However, a comparitively large growth
rate of yield during second period autumn had prevailed over the
negative growth rate of area during this period. During winter the
growth rate of production was less than one per cent for the first

period, and it became negative for the second and the combined perieds
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oh account of the pradominant negative growth rate of area over

the mmall positive growth rate of yield. The growth rate of

preduction during the first period summer was somewhat high at 5.72%.

Inspite of a docline in this rate to 1.22% for the second period, the

summer growth rate for the combined period remained close to 5%. As

peinted out earlier, the high rate of increase in summer area in the

district was mainly responsible for this accelerated rate of growth

inspite of a nominal increase in the yield level.

Table t11: Seasonal Growth Rates of Area, Yield
and Production in Trichur District

Growth Rates During

Autumn Ninter Summer All Seasons

Peried I

Area
Yield

Production

Peried II

Area
Yield
Production

Combined Poriod

Area
Yield
Production

{ Per cent )

.43 .21 4.91 o 75
.67 +49 .80 .70
1.10 »70 5.72 1.45
-1.62 -2.76 0.50 -1.81
2.48 1.08 .72 1.25
.86 -1.69 1.22 - l56
.92 -.90 4.97 .48
.14 .29 .64 .35
1.06 -.61 5.60 .83

.8 Palghat District

Palghat district had a negative average annual growth rate of

ea for the combined period mainly on account of the negative growth

te for the first poriod. During the first period, the growth rates
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of area 1:mained negative durin: autumn and summer; and the positive
growth rate during winter was not adequate to change this direction.
The growth rates of area werc positive for the second period autumn an
winter, tut turned out to be nejative for the summer season. "Inspite
of the negative growth rates during summer for both periods'indivi—
dually the overall trend turned ocut to be positive. This apparent
discripancy occurs on account of the sudden increase reported in

14/

1975=76 probably from the changes in the estimation procedure-

The annual growth rate of yield wés about 1.5% which remained
consistent for both periods and the combined period. The rate of
growth for thc combincd period was above 2% during autumn, but dropped
to about half por cent during winter. During summer, the first peried
had a relatively higher growth rate of 2.60% but it declined to 1.93%

by the second poriod.

Tho annual growth rate of production for the combined period
was .79%. The declinz in the cropped area especially for the first
period was responsible for the low growth rate of production. During
autumn, the negative growth rate of area for the first period had
partially offset the moderate growth rate of yield. However, the
second period autunn ¢rowth rate of production crossed 3%, mainly on
account of the increased growth rate of yield and a small positive

growth rate of area. During winter, inspite of a growth rate of about

Jﬁ/ In Palghat, the summer area under paddy was 2,833 hectares in
1960-61 and it declined to 1943 hectares in 1974-75. However
the 1975-76 area was reported as 7,976 hectares which remained
around ¢,000 hectares during the remaining period. Thus each
period individually shows a decline, but overall a positive growth
is indicated.
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1%'in arca, the marginal growth rates of yield hed képt the growth
rat'és of production at low levels, During summer the'negative growth
fatu of area prevailed over the positive growth .rateéof_ yield to
retain negatfve growth rates o'f production for both periods. How-
ever, as men?::loned earller, the growth rate for the combined pexriod
indicatedla different tendency from the position obtained for indi-

vidual periods.

Table 12: Seasonal Growth Rates of Area, Yield
and Production in Palghat District

Growth Rates During

Autumn Winter Summer ALl Seasons
Peried I :i(Per cent)
Area -1.33 1.10 -4.68 -.38
Yield 2.34 .44 2.60 1.58
"Production 1.00 1.55 -2.08 1.21
Peried II |
Yield 2.66 .05 1.93 1.51
Production 3.21 1.19 -7.03 2.06

Cenbined Period

Yield - 2,10 .55 1.44 1.55
Production .38 1.24 2.M .79

5. COMPARATIVE PERFORMANCE

The growth rates of area, yleld and production for each district

can be synthesised to obtain an integrated view of the performance

ameng the districts and among the seascns.
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5.1 District Analysis (all seagons)

Mhen the districts were classified on the basis of positive
and negative growth rates for the two periods individually and for
the combined period, in the first period ali the seven distriéts had
positive growth rates of production. However, in six districts the
positive growth rates of production wecre associated with positive
growth rates of both area and yicld, and in the seventh district
(Palghat) growth rate of production was positive inspite of a nega-
tive growth rate of areca. In the second period, Paighat was the enly
district where area, yield and production had positive growth rates
simultaneously. All the remaining districts had negative gfowth
rates of area, but the positive growth rates of yield in Quilon,
Alleppey and Ernakulam were sufficient to provide positive growth
rates of production in these districts. However, the positive growth
rate§ of yield in Trivandrum, Kottayam and Trichur were notsufficien:
to offset the negative growth rates of area, thereby prodvtion grew-

rates were negative in these three distriéts.

When the two p.riods were combined Quilon, Alleppoy.Ernakulan.

and Trichur had positive growth rates of area, yield and prduction;
Kottayam and Palghat had positive growth rates of yield muﬁroductior
but negative growth rate of area; and Trivandrum had negatie growth

rates of area and production, but positive growth rate of yield.

The position in different districts is summarised in Table 13.
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Table 13: Classification of District according
- to qrc sth rates

Grewth rates Period I Period II Combined
A, +Y, P TVM, QLN, ALP PLGT QLN, ALP, EKM,
KOT, EKM, TCR CR
(6) ' (1) (4)
A, #, +P PLGT QLN, ALP,  KOT, PLGT
. EXM i
(1) (3) (2)
-4, +Y, -P TVM, KOT, TVM
TCR
(3) (1)

ste! + indicates positive growth rates and - indicated negative
growth rates, A = area, Y = yield; P = production.,

5.2 Season Analysis

The growth rates during autumn, winter and summer seasons

indicated a number of interesting tendencies.

In the first period the growth rate of areza was maximum during
suwmer, but for the second p'eriod, the maximum negative growth rate of
irea was also observed during summer. The maximum growth rate of yield
for the first period was observed during summer, but by the second |
peried, growth rate of yield during summer had fallen behind the autumn
growth rate of yield. Thus both area and yield for the first period
had the highest growth rates during summer resulting in the highest
grawth rate of prdductioh, but because of the reversal in both area
and yield rates for the second period production growth rate was minimum

during summer,
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While the growth rates c¢® production were positive for the
first period during all seasons and for the combined seasons,
winfer and summer seasoﬂs of the second period recorded negative
growth rates of production - an outcome of the dominant role played
by thé negative growth rates of area over the positive growth rates
of yield. Though the second period growth rate of area was negative
éuring autumn season also, the positive growth rate of yleld during
this’pefiod had offset the negative impact of area to provide a posd-

15/
tive growth rate of output.

In the first period, output growth rates were positive for all
seasons and districts except for Palghat during summer. The negativ
growth rate of output in Palghat was influenced by the dominant role

played by the negative growth rate of area over the positive growth

rate of yield.

The growth rate of production for the second period were nega-
tive during winter in Trivandrum, Quilon, Alleppey, Kottayam and Trichur.
The negative rate of arowth of output in Trivandrum district was infl-
uenced by the negative growth rates of both_area and yield, and in all
other districts the negative output growth was the outcome of dominant
negative growth rates of area over positive growth rates of yield.

During summer of the second period, output groﬁth rates were
negative in Trivandrum, Quilon, Kottayam and Palghat; all because of
the dominant negative growth rates of area ovor the positive growth
rates of yield. Thus the observed second period negative growth rates
of output levels during winter and summer are mainly influenced by the

negative growth rates of area (Table 14).

15/ The relevant growth rates are available in Table 5.
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Table 14

Classification of districts according to growth rates

of area, vield and production (season wise

Period I Period II
Autumn Winter Summer Autumn Wintex Summer
W, +Y QLN - TVM QLN -
' ALP - ALP ALP ALP
KOT KOT KOT KOT EKM
TCR TCR TCR PLGT PLGT TCR
PLGT
(4) (3) (4) (4) (1) (3)
H, -Y TVM
QLN QLN
ALP
EKM EKM
(4) (2)
-k, +Y TVM TVM(P=) ALP?P- 'rvmép-
EKM QLN(P=) QLN(P=-
PLGT PLGT(P=) , KOT(P-) KOT(P-
EKM
EKM TCR(P-) PLGT{(P-)
TCR
(3) (1) (3) (5) (4)
A, =Y - - - - TVM(P-1) -
(1)
Netet (P-) Corresponds to negative growth rate of production. 1In all

other cases, output growth rate is positive. + indicates
positive growth rates, = indicates negatxve growth rates, A
for area and Y for yield.



30

16
The canges in the variability of area between the first

and second periods indicate that autumn variability increased in’
Kottayam'and decreased in all other districts. During winter, varis
ability of area increased in Trivandrum, Alleppey and T;ichur, but
decreased in the other districts; and during summer increased varia-
billity of area was recorded in Trivandrum, Guilon, Alleppey, Koftaygp

and Ernakulam.

In general, the variability of yield levels decrcased in ﬁost
areas. During autumn, yield variability had increased in Triéhur
but it had decreased in four districts and remained stable in the
other two districts. During winter, variability of yield increased
only in Alleppey, and during summer Quilon was the only district

which recorded increased variability of yield..

The variability of output levels increased during autumn 1n
Kottayam; during winter in Alleppey and during summer in Trivandﬁn,
Quilon, and Alleppey. The overall annual variability of area incre
ased in Trivandrum, Alleppey, and Kottayam; variability of yield‘
increased in Palghat, and variability of p;oduction did not show an
increase in any district. Thus along with stagnation in productimﬂ

the variability in output levels declined over time. (Table 15).
6.. GROWTH AND STABILITY

It has been poiqted out that the measures adopted for acce-

lerated growth of agricultural production in India have often resultg{

16/ Variability was measured using the coefficient of variation
obtained from the standard error of the estimated function

exprassed as a percentage of the mean of the estimated trend
values. :
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in increasing annual fluctuati-ns in production, especially

_after the introduction of high yielding varieties. Since increasel

fluctuations in output levels lead to a number of problems in fodd
management operations, often mﬁaéures are initiated to reduce vari-
ability in output levels along with achieving sustained levels of

growth., Herelan éttempt is made to analyse the performance of rice

in Kerala in relation to growth and stability.

The growth rates of area under paddy declined during the
second‘period over the first period for all the three seasbns ind-
vidualiy and for the cémbined seasons, However, between the two
periods; annual fluctuations 1ln area declined during autumn and
winter; énd it remained stable during summer end the combined seasons,
Some of the important factors responsible for acreage adjustments
include changes in the physical conditions (especially irrigation.
facilities); weather conditions and relative price changes. A change
induced by weather condition is sore of a short term nature thaﬁ the
changes induced by other factors, and therofsre weather induced;chmu-
in cropping patterr. have a tendency to increase the fluctuation; in
area. The fact tha% growth rates of arca remained negative dufing
all seasons anc¢ that the fluctuations remaincd either at stable leveld
or decreased over the two periods indicates that the reduction in. |
grea was the result o} conscious decisions made at the farm levelvin
favour of'substituting other crops for paddy. This can be either
because land diverted .rom paddy is brought under long duration cropé

1
(perennial crops) or be.ause disadvantageous relative piice'situation

prevailed over a long period. .

17/ See S.R. Scn (1967) and CHH Rao (1975)
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Mile area indicated nerative growth rates for the second
peried, the growth rates of yield for the second peripd were consise—
tently above the firct period's rates for a2ll the three seasons.
Hewever, the fluctuations of yicld have declined during winter and
surmer, and remained stable during autumn indicating an overall re-
ductien in variakility of yield during the second period. This is
smewhat contradictory to the expericnce in the early phase of high
yielding varieties when f.he yicld increses associated with the new

varieties induced higher levels of fluctuations over time. At

the same time the reduced level of fluctuations of yield is consis-
tont with the reduced level of fluctuations of aiea indicating that
the land retained under paddy cultivation was suitable for this pur-
pose ond that there was no major inbuilt technology bias towards
inducing higher levels of fluctuations. Even if there existed some
technelogy bias towards increas d level of fll.ictuations, such ten-
doncies might have been overcome either by physical conditions (es-
pecially land quality) or by possiblc measures adopted to safeguard

creps from the vagaries of nature.

In general, a situation of improved growth rate of yield
asseciated with reduced variations would be wost desirable. However,
the performance of rice in Kerala during the sccond period do not
pro\’ride such an oncouraging outlook. The increased growth rate of .
yield for the second period was only a mild recovery from thc near
stagnant growth rate for the firsf period. The compound growth rates
of yield (1.7% for all seasons, 2.46% during autumn, 1.07% during .

winter and 1.74% during summer) werz well below the rates achieved
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in many other parts of India. Further, the increase in grthh rate
of yield was not sufficient to offset the decline in the growth rat,ei
of area, so that the outcome was a decline in the growth rate of

output.

As indicated before, the growth.rates of output for the secdji
period were below the rates for the first period during all the three
seasons. Along with the fall in output levels, there had been a declin
in the fluctuations of output levels. Since it is normal to expect
increased fluctuations associated with increased output levels, it is
consistent to expect reductions in variability associated with reduced
growth rates. In Kerala, reductions in the fluctuations of both area
and yield of rice have contributed towards a reduced level of variabi-

lity in output of rice.

The observed behaviour of changes in growth fates and fluctua-
tion for the state was not uniformly consistent for all the districts:
the emerging tendencies among the districts indicated a very scattered
pattern. For example, while there was no instance of increased fluctua-
tions at the state level in area, yield and output for the combined |
, seasons; the fluctuations of area for the combined seasons increased.

- in Trivandrum, Alleppey and Kottayam. Increased fluctuations cf area
for the second period was observed during autumn in Kottayam, during
winter in Trivandrum, Alleppey and Trichur; and during summer in
Alleppey. Fiuctuations of yield levels increased in Trichur‘(autumn),
Alleppey {winter), and Quilon (summer); and fluctuations of output
levels increased in Kottayam (autumn), Alleppey (winter),and Alleppey,

Trivandrum and Quilon (summer). Thus, in general fluctuations >f areas,
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yield and output indicated an increasing tendency in some’ of the
Southern,districté of Kerala. However the opposite tendency in the
northern districts and some of the Southern districts (different
districts for different seasons) had a dominant role so that for the
state as a whole, the fluctuations of area,yleld and output declined

or_reméined stagnant.

7. SOURCES OF GROWTH

An additive decomposition model was used to identify the con%
tributions of areaz, yield and interactions in explaining thechéngeq
in~production’ over the perio1? The changes in production were analye
for dach season and for the énnﬁal data. Further, the changes in t‘o

firstiand second paeriods were. separately considered along with the
' \

combined period.

7.1 ,Autggg: Bor the first period, 90% of the changes in autumn ric{
production levels in the state were accounted by yield, 8% by area ané
é% by ihteiaction between area and yieI%%/ However, for the second per.
yield had a jositive contribution of 205%, the area effect was - 93%
and the rest was accounted by the interaction effect. When the two
periods are popled together (the combined period), the contribution ef
yield was 170% ind the contribution of area was - 53%, For the combin-{
period yield efﬁgct ﬁas positive in all the districts, but the area
effect was positive only {n Quilon, Alleppey, Kottayam, Ernakulam and

Trichur. Inspite %f the positive'contribution of area in these five

18/ See Minhas and-Vaidyanathan (1965)

19/ Three yeaf averaje levels for the base year and final year were
used.
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districts, the negative contributions of areaz in Trivandrum and
Palghat ini1iuenced the negative overall contribution of area in the
State. The contr:i:butions of yleld were positive in all the districts
for the first and second periods. However, the contribution of area
for the first period remained negative in Trivandrum and Palghat, and

for the second period it was negative in Trivandrum, Kottayam, Ernakulam

and Trichur.

i.2 Mnter: A‘major share of increase in production of winter paddy
ter the first period was accounted by the changes in area. For the
tecond period, the contribution of area was a large negative value and
‘t was enly partially offset by the increase in the contribution of ..
vield. However for the combined period, area changes contributed to

"3% of the changes in production and the contribution of yield was 42%.

For the first period, the contribution of area was positive in
all the districts and the contribution of yield was positive only in
Trichur and Falghat. By the second period the position was reversed
s¢ that the contribution of area became negative in all districts and
tae centribution of yield was positive in all districts except Trivandrum.
or the combined period, the contribution of areca was pesitive in
.l.lnhppcy, Errakulam and Palghat; and th2 contribution of yield was

» sitive.in ail districts except Trivancrum and Quilon.

7.3 Summer: Fcr the state as a w'hole, for the first period 68% of the
cnénges in mar production was accounted by area and 24% by yield.
Tnis'wal reversed for the second period to the extent that the contri-
bution of area weis a negative rate of — 377% with a contribution of

.49% frem yield. When the two periods were combined 55% of the changes
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in summer production was accoun*ed by area changes and 36% by yield

c¢hanges.,

Auong the districts, for the first period the contribution ef
area was positive in all districts exéept Palghai; and the contributien
of yield was positivé in all districts except Ernakulam. For the
second period, the contribution of area was positive in Alleppey,
Ernakulam, and Trichur; end the contribution of yield was positive in
all districts. For the combined period, the contribution of area w;s
positive in Quilon, Ernakulam, Trichur and Palghat; and the contributis

of yield was positive in all districts except Quilon.

7.4 All seasons: The countribution of area accounted for 53¥ of the

production changes for the first period and the contribution ofyield
was 41%. However for the second period the position was reversed se
that area accounted for a large negative share (-702%) as against a
larger positive share (864%) of rield. For the ccmbined period, the
share of yield dominated to the extent that 89% of the change in out-

put was accounted bv yield and only 9% was explained by area.

For the first periocd, ti.: contribution of area remained positiﬁ
in ull districts except'Palghat, and the contribution of yield was
positive in all districts except Trivandrum and Ernakulam. For the
Second‘?eriod, the contribution of area was positive only in Ernakulam
and Palghat, but the contribution of yield was positivc in all district
When the two periods are combined, the.contribution of area remained
positive in Quilon,.Alleppey, Ernakulam and Trichur; and the contribu-

tion of yield remained positive in all districts except Trivandrum.
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Table 173

[rivandrum
GQuilen

K leppey
Kettayaom
Ernakulcom
Trichur
Palghat

Kerala

inter

rivandrum
Quilen
Alleppey
Kosayan
krng&ulam
Trichur

P-lghat

Kerala

Surmez

Trivandrum
uilen
hllcppey
Kot dayam
Ernakulanm
T-ichur
Pilghat

Kerala

- ALl Seasons

{rivandrum
tuilen
{1lcppey
Kettayam
E:ackulam
Trichur
F-lghat

Kerala

T oy o —- = = ——— - &
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Porizd 4

hrea Yiecld
-6 107
37 58
1 7
57 32
-3 110
28 56
.78 209
3] 93
244 ~136
175 -69
225 -92
59 -155
165 -77
18 80
81 17
8¢ 7
170 07
16 82
37 56
115 --8
as 13
-144 73
&8 24
1286 -26
85 14
80 17
6 35
10° -1
42 48
=27 134
53 41

Combined

(P.-r cont)
Period 2 |
arwo Yicld
- 166 o7
3 26
61 34
14 119
--860 802
=113 231
20 78
-3 205
-79 -24
~-281 388
-104 6
-224 154
-13 144
-170 &1
39 10
-523 2472
~121 64
-121 A
46 49
-140 85
80 16
69 30
-132 48
~377 309
=123 27
-14 116
-1323 1542
-334 318
o 92
481 416
35 62
-702 £l6

4"‘," .

Centribution of ~rca snc yicld in production chandQgo e

e S i £ g e g —

nrea Yield
-154 67
30 56
52 32
50 21
24 70
76 20
-135 310
-53 170
~79 -26
=93 -7
71 19
--122 34
33 15
-301 237
62 32
a3 42
342 --142
--679 602
-217 245
91 3
&7 6
42 45
55 36
-96 =5
31 65
20 75
-120 260
53 26
47 48
-23 137
9 89
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The shares of area and yield in the changes in production.

for the first, second and combined periods in each season are ava%labu
in Table 17. The portion unexplained by these two factors is accéﬁntd
by the interaction term. |

The contributions of area, yield ‘and their interaction towards
changes iﬁ production can be further analysed to isolate the dominant
factor influencing'produbtion changes in each season. During autmﬂ
area was the dominant factor in Alleppey and Kottayam districts for
the first period;'in Trivandrum, Alleppey, and Ernakulam for the secerd
period; and in Trivandrum, Alleppey, Kottayam, Ernakulam and Trichur
for the combined period. During wintef, area was the dominant~facte
in Trivandrum, Quilon, Al.leppey,--Ernaku]_a_nm__and.Pal_ghat,forgthe“firstI
period; in all districts except Quilon and Ernakulam for the second
period; and in all districts for the combined period. During summer,
’area dominated in all districts except Alleppey and Kottayam for the
first period; Alleppey for the :z2cond peribd; ana Alleppey, Kottayar
and Palghat for the combined pericd. ‘Bhen annual data was analysed,
area turned out to be the dominant factor in all districts except
Palghat for the first period; in Trivandrum, Kottayam and Trichur fer
the second period; and in Trivandrum and Ernakulam for the combined
‘periods. '

It can be observed from the changes that at the state level,
yield was the dominant factor influenéing production changes during
autumn for both peridds separately and for the combined period. Howeven

during winter and summer, area changes dominated the production chang

for both periods and the combined period. For the annual data, at th
state elevel area dominated for the first period, yield dominated for

the second period and the overall period. Thus, for the first period,

the dominance of yield during autumn was nullified by the dominance
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during winter and summer so tha:. area emerged as the overall dominant
facter for the annual data. For the second period, the dominance of
yield during autumn had offsect the dominance of area during winter

md summer to emerge as the dominant force influencing annual changes

in preduction.

fnother interesting aspect of the changes relate to the decline
in preduction levels. The output levels in the terminal period werc

below the corresponding levels in the base period for the following

cases:
Jutygn: " Period 2: Trivandrum and Ernakulam
Combined period: Trivandrum
Hinter: Period 1: Kottayam
Period 2: Trivandrum, Alleppey, Kottayam, Trichur
Combined Period: Trivandrum, Quilon, Kottayam, Trichur
Sumegy: Period 1: Palghat
Period 2: Trivandrum, Quilon, Kottayam and Palghat
Combined period: Kottayam.
Annuals Period 2: Trivandrum, Kottayam, Trichur

Combined period: Trivandrum

In all these cases except for Kottayam (winter, period 1 and summer,
comdbined period), the dominant factor influencing production changes
#as area, Thus_ changes in zrea was the underlying factor responsible

for decline in production levels.



Peried I Peried II Combined
Area Yield Area Yield Area Yield
Autumn ALP TVM TVM(=) QLN TVM(=) QLN
KOT QLN ALP KOT ALP EKM
EKM ,
TCR EKM TCR KOT PLGT
PLGT PLGT TCR (state)
(state) (State)
Winter TVM KOT(=~) 4<3M- QLN H<zM-w
CLN TCR ALP(=) ¢ FEKM QLN(=
ALP JKot(=) , ALP
"KM TCR( =~ KoT(-)
rFLGT PLGT EKM
(State) (State) TCR
: PLGT
(State)
Summer CLN ALP TVM(=) ALP QLN ALP
FKM KKOT orzA-W:, EKM - KOT(~)
TCR KOT (= TCR PLGT:
PLGT(-) EKM (state) .
State TCR :
( v PLGT(-)
ﬁm«mnmv
Annual TVM PLGT qczM-v QLN TVM(-) QLN
QLN KOT sw ALP EKM ALP
ALP TCR(~ EKM KOT
KOT PLGT TCR
EKM (state) PLGT
(state) (State)
(Trichur area
and yield

effect same)

(-) indicates decline in production



43
T- fonual Changes

-

The ahalysis of the sources of growth based on changes over

1ieried can be considered as trends emerging over a medium . term or '

i leng term horizon depending on the duration of the périod. At the
i-Re time, analysis of annual changes in-area, yield and production,
1" of which can be (éonsidered z2s short term changes, i‘s also impor-
t:nt te understand the change pattern. It can be visualised that short
- changes (obtained from analysing annual changes)' could be either
@+isistent with medium term changes (obtained from changes over the
‘nterval) or that the short term changes dc not necessarily add up to
‘Be medium term changes. The divergence between short term and medium
torr changes could also imply that a factor which was responsible for‘
Best of the st_\o-rt'term changes had relatively smaller influcnce over
th. interval as compared to another factor cmerging as the dominant |

£i:co.

7.5.1 Poricd 1

For the first period consisting of 14 annual changes, during
;tunn, production increesed in 10 years and declined in 4 ycars. In
bith these situations chaenge in yield was the major factor rosponsiblle
fo: production changes. This is zlsc c'onsistent with the result
seiained for the whole period using terminal values. During winter
Yl .was the: dominant factor for 7 out of ‘10 cases of production
increase and fdr all the 4 cases of production declinc., It may bhe
facalled that when changes in production bcsed on end values were
gersidered area turned out to be the dominant factor for the winter

i»:son,  hhile annual changes in yield dominatud annual changes in



productior in most ycars, in the inalysis bascd on end periods, it
was arca that cmerged as the dominant factor. The results for the
summer and for the combincd scasons also indicated a pattern similar

to the winter scason.

-

fmong the districts whilc yield was fhe dominant factor, Quilen
was the only cxception where in a majority of ycars, annual productien

éhanges were dominated by area changes during the summer season.,

7.5.2 Period 2

For the szcond period, of the seven annual changes, autumn had
four cases of production incrcase and three cases of productiop decliﬁx
In all cascs of production increase and in two cases of decliné yiecld
was the dominant factor. Here again the dominant role of yield is
consistent with the results based on the ¢hanges obtained for the
ihtefval. - During winter yield dominated only one of the two cases ef
production inercase ond one of thL €ive cases of dccline in productien.
Thus during winter annuaul changes in area was the dominant factor
influencing p:oductio:r chznges, which was again consistent with the
result bascd on the rerformance for the interval. During summer yicld
dominated all thelfcpr cases of production incrcases and two out of
three cases of decline in production. However, it may be raecalled that
when the changes auring the interval was considered, area was the
dominant factor e:xplaining production changes. The.dominance of yicld
in the combined seasons was also consistent with thg changes over the
interval. /riong the districts, dominance of area was noticed for

production decline in Trivandrum (summer), Alloppey (winter and summer)

Kottayam (winter ond summer), Trichur (summer) and Palghat (summer).
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".5.3 Combined Period

For .the combined period, yicld was %the dominant factor for all

‘he 15 cases of production increases during autumn, 8 out of 12 incr~
s2ses during winter, 11 out of 13 increases during summer and 10 out
of 12 increases in the combined scasons. As far as production decline
-8 censidered, yield was the dominant factor in 6 out 7 cases during
aufumn, 6 out of 10 cases during winter, 8 out of 9 cases during

‘umer, and 5 out of 10 cases in the combined secasons. Here it may

¢ recalled that when the changes over the interval was considered,
yield deminated only during autumn and in the combined seasons, while
area ioninated during winter and summer. Among the di stricts, the
ésminance of area in annual production changés for the combAined period

48 neticed only for Trivandrum (summer, decline) and Quilon (summer,

increases).

Thus it is apparent that annual changes ir. area under paddy
bud a dominant role in production chéngcs in a fewer number of years
than the annual changes in yield. However, arca changes over an
interval had emerged as the dominant factor in winter and summer for
o0th the first and second periods. The number of years when yield.
swainated annual changes in production according té the districts and

g:asens is available from Table 19.

8. FACTORS INFLUENCING PERFORMANCE

The contributions of area and yield in explaining changes in
visduction of rice during different periods indicated diffecrential

P ttern across the districts and sedsons over the years. Here an
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ittempt is made to analyse the factors responeible for changes in

2 and yield with particular; reierence- to ‘the role of relative prices
B acreage adjustments, and the rcle of high yielding varieties'--'(HY.V) :
« irrigation in explaining yield levels. " Since yield data for-HYV

- nen-HYV according to irrigétion facilities were available only.

the second period, the analysis was confined to this period

Acreage adjustments

The annual growth rate of area under paddy for tho.combined
10d vas onlyl a marginal rate( ..15%)'. Farm level decisions-on-acreage
ecations under different crgips are often considered to be'.in.f,}.uenced
changes in relative pricés of .different -crops.' Along with changes
yield and cost, price changes influence the relative profitability
different crop enterprises a_md- this shift in profit;ab'ilitfy inf].uences
*age adjustme'nts through inéreased total cropped area or :-shifj.;-S'in
existing cropping pattern.
Theugh acreage adjustmenis of paddy can be _infiuenced ‘by the
- ges in the relative profitability with respect to & number of. crops
is sugarcaﬁe, banana, veg.tables and coconut'., it is the ‘conyersion
saddy land to coconut that is often mentioned in the Kerala cantext,
iew of this and considering the data availability, the present”
ysis is confined to the adjustments of paddy area in response~ to
. Jes in paddy prices ::.e,lati\):e -’ttI)-coconut price%?/
Acreage g&justments can be,ana'lysed_either:-in terms of chgnges._
I in Tesponse to char'xgéé 1n relative p'ricesfor using,a#tua];_,area -

actual prices. In the first case, changes in. paddy area over the

*n analysis of agricultural price movements in Kerala indicated that
the increcse in wholesale pﬁce of nonfood crops was much higher than
the increase in whclesale price for food frops. Among foed crops,

the lewest increase was for cereals. (See George P.S., 1982)
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years (A 1) is the dependent va.iable and the movements in price
ratio between coconut and paddy (P, /Pp ) is the independent variable,
However, it is difficult to obtain an estimate of the elasticity of
paddy area with respect to paddy prices or coconut prices. Since the
second formulation prcvides these elasticity measures,.it was decided
to anal;éé the movements in actual ﬁreé under paddy in response to
changes {n price levels of paddy and coconut. In addition toprices,
acreage a&justmonts are also influenced by other factors suchas tech-
noloéy, and input prices. In the absence of relevant annual data fer
such variables, a time trend was included in the specification. Thus,

the economic model specified for the analysis was

ho = f(Pp,Pc,t) where
Ap = area under paddy
Pp = farm level price of paddy
Pc = farm level »nrice of coconut
and t = time trend.

As usual different functional forms werc trice cuv maw wiis sra viivus

introducing the time variable. The best estimate based on the goodnes{

of fit and significance nf the ccefficients was obtained from semi-

log specification with time trend included as a veriable. The estimat‘

21/

equatlion had the following coefficients and t wvalues.

Variable Coefficient t _value
Paddy price (Pp) ,0006 2.59
Coconut price (P, ) -.0002 3.13
Time (t) .0101 2.44

— S

21/ Wnen lagged prices were used, the results turned out to bz quite
similar. Since this period witnessed an increasing trend of cocenut
prices as against the fluctuating paddy prices, substitution was
assumed to be in a single direction (i.e. from paddy to coconut)
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All the coefficients had signs c.i.sistent with apriori expectations
and statisﬁcally significant t values. Further, the F value for the
tetal equation was also significant., The olasticities at the mean
values indicated that for one per cent increase in paddy pricve, paddyl
area increased by 0.0702 per cent and for one per cent increase in
ceconut price, paddy area decreased by 0.1257 per cent. "Thus paddy
irea was inelastic with respect to both paddy price and coconut price,

theugh both had statistically significant influence on area.

Conversion of paddy area to coconut involves a permanent shift
in acropping pattern. However, it is likely that farmers may not shiff
fram a seasonal crop to a pe1;ennial crop based on relative price change
in the short run. lhen prices and wages turn out to be unfavourable,
the first reaction may be to keep land fallow for the current year
and to watch .the gl tuation before a permanent shift is contemplated.

In such situations, thc current “allow might be 2 good indicator of
the farmers' response. The area under current fallow in 1969-70 was

22,866 hectares and it increaszed +o 44,487 hectares in 198182,

thile the current fallow \F-t) was related with lagged paddy
price (Py_¢) and wage rate (Wy_;), it was observed that wage rate had

i very significant influence on current fallow., The estimated euga-

tien was ‘

: 2
+ 4,6320%%*% W ;s R = .86

F, =5.197  =3.811 P -
(7.46)

t t-1
(1.23)

Since paddy is grown during different seasons, it is possible that

inual lags can be modified by seasonal lags. Thus, based on the

first seasons experience the farmers might change their decision to

*#* Significant at 1%
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keep land fz2llow in the second scason, and thercviore the area under
fallow could respond to prices and wages in the same period. The
relationship among current fallow (Ft), paddy price (P.) and wage rat
(W), indicated that both Py and W had a significant influence on
current fallow. The estimated equations indicated that current falley
declined with increased paddy price and it increased with increased

wage rate.
2
= 13.019 =8.9427%* Py + 4.2582%%* {3 R = .84
(2.71) (7.26)

Fy

As indicated carlier, changes in relative prices corstatoio _
only a partial explanation for acreage adjustments. Following Nerleve
lagged expectation modelﬁ%g/ a number of studies have expla%nedcurr@n
year's acreage adjustments through lagged responses to previou: years
actual experience on the farm. Since profitability of a particular
crop enterorise depends on yielcd price and cost «f production,farh@r
base their current e¢xrectation on their previous experienc:with these
factors. Herc it is proposed to analyse the acreon~e resporie ¢F paddy

area using the foilowing specifi ;ations:

Ay, =°f (Yt-1' Pioq» Ct—1) wvherc

Ay = Arca under paddy during period t
Yt-1 = Yield in t-1
.Pt_1 = Price in t-t

C {_4= a measure of cost of production in t-1

Wage rate (Wy ) and fertiliser price (N; ) were usced as two indicater-

of cost of production. The cstimated equation had the following
coefficients:
* Significant at 5% **% Significant at 1%

22/ Nerlove (1958)
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3/

" Dependznt variable eyuation 1 Equation 2
Lisged yield (Yt_1) .233 -.053
{1.82) (1.32)
Ligced price (pt_1) 859,459 %* 28.815
(3.81) (.93)
Lowged wage rate (W_,) “17.131% -28,245%
(2.67) (2.41)
Laggod rertiliser price
17.812
(N _q) (.75)

Frem the first cquation it is appcrent thaf both laggesl-price
and lagged viage rate turncd out to be significant in explaining the
‘vea under paddy. B<;th the variables hac signs consistent with
Aaprieri expactations indiceting thet paddy area increased with
increased paddy price and it declined with increesed wage rate, When
fertiliser pricé was also intreoduced to reprcsent the cost o.f produ=

ctien in the second cquation, it did not improve the results.

8.2 Hieh Yieiding Varieties
8.2,1 HW area

luring 1982-83, 25.2 per cent «f the cropped area under paddy
during all season;xs was covc;,red under HYV. Among the districts,
Trivandrwm had the least coverage (5.3%) and the highest was in
Ketteyom (54.1%). The coverage of area under HYV during 1982-83

avtumn, winter, and summer were 33,1%, 14.7% and 37.6% respectively.

»

'significant at 5% ** gignificant at 1%

3/ The nen-significance of the lagged price (pt—i) in this equation

siems te be due to the high multi-collinearity with the lagged
tertiliser price (Ny_)-
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Between 1,75/76 and 1982/83 the :overczge of area 'inder HYV durane
autumn declined in Trivendrum (from 14.6% to 7.0%), and Alleppzy
(from 42.0% to 27.2%); 2ad 7 increased in all o*bor districts, thd
highest i.crease being in Quilor. (from 18.5% to €3.8%). The crverasa
of HYV zrea during winter declined in Trivandrum (from 11.7% to 1.7.3)
Quilon (7.4% to 6.6%), Kottayom (64.1% tc 5).8+~), frnakulem (7.8 tc
4,.09%4) and Trichur (23.3% to 7.78). Dur.rg sumner alierpoy, Kottayan
and Tricﬁur had good coverage of HYV, However, in slleppey wiere
about 85% of summer or22 was under HYV during 1€78-79, the proportien
has declined to 36% by 1682/83. A similer Jrop in thie progortion ef
summer arez undcr HYV occurred in Kottayam (frcw 94.8:8 in 1378-79 te

52.1% in 1982-83).

The growth rates of. area2 under HYV and non hYV paddy inlicates
that during the gecond period, there had been an cverall dcclinz!in
area under both HYV and nen HYY.® While area urndex RYV deciin-d by
1.97# annuaily, erez under non-ni/ declined by 1.U7x. It mav k.
recalled that the annual growth rate of total arva under pzddy ceoclin
during all the three se:;sons, the growth rates b-.-:':ng--1..'.9.f.f Gurisgs
autumn, =1.585% during wintcer and =2.39% during swamer. Heever, ta.
'ébservod negative growth rates of areca diring the three semsons w:r:
not uniformly distributed boetween HYV and ncn HYV., ODuring catus
HYV area had a negetive grcwth rate of -2.73%., Thus, durim actu.:n,
while area under paddy declined, simultancously there hed heen -
shift from non-HYV to HYV. During winter, both HYV and nor I © are-
declined, but the decline was more pronounced in the ca2sc of 1 . =liVV,

During summer, while HYV area declined at an annual rate o -~ju.ox

[t 4
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nen HYV areez increased at an @.nual rate of 6.6.~ which indicates

that whilc the overall arca under paddy declined during summer,

are2 to non HYV. It is often argued that profitebility of HYV

» multaneously there was a shift from H‘.’Vldepends on the acceptance

ef a package of practices whosce viability depenas on assured rain-
f£:11 or irrigetion facilitics. Since autumn paddy is largely

sgpendent on monsoon, it appenrs that farmers found it profitable

to shift from tradit_ional varieties te HYV. However, thelr cxperience
mth HYV during summer might have becn di scouraéing ar.d therefore

t'ey might have shiftced back to non HYV273/ Considerin§ some of the

¢/idence available in th: next section it could be visusliscd that the

ceange might be due to unreliable irrigation facilities.

The positive growth rate of HYV during autunin was influenced
o the incrcase in area under HYV in Wilon (24'/6), Allcppey(3%) and
*glghat (74). Autumn HYV area in the other districts had = ncgative
srewth rate and non-HYV area h-~d positivec growth rates in Alleppey,

:-nakulam and Trichur.

During wintcr, HYV arcc indicated a positive gfowth rate only
:n ene district (Gilon) and t.erc was no region where non-HYV arca
‘ncreased. During summer, HYV area incrceascd ~nly in Guilon, but non-
H(V area increased in Allecppey, Ernakulam and Trichur. Thus positive
scowth rate of summer paddy arca in Alleppey, Ernakulom and Trichur
‘or the second period can be explained by the increased non-HYV area.
For the combincd scasons, positive growth ratcs werc obtained for HYV
:+ Quilon and Palghat and for non-HYV in Alleppey, Ernakulam, and
T-ichur. It can also be noticed that Trivendrum district had consis-
*s1tly ncgative growth rates for both HYV and non HYV arezs during

«ll scasons.

w Semo of these non HYV varicties were improved local varictics.
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82,2 HYV Yield

The growth rate of yield for the sccond period during autumn,
®inter, summer and combined scascns were 2.46, 1.07, 1.74 and 1.70 res-
nctively, Wheon growth rates of HYV and non-HYV were obtained separa-
tely, 1t was obscrved that at the State level, all the rates were
pecltive, However, during autumn, the growth rate of HYV yield
(3.614) was much higher than the growth rate of non-HYV yield (0.93%).
This was also true during winter when HYV and non HYV growth ratcs of
yield were 2.64% and 0.67% respectively. However, during summer the
srowth rate of HYV yield (1.13%) was much below the rate for non-HYV
yleld (6.68%). The observed fall in HYV arca during summer can be
explained, at least partially, through the relatively low increase in
BV yield. When all seasons arc combined, HYV yicld had a growth rate

of 2,624 against the growth rate of 1.24% for non-HYV yield.

The growth rates of HYV yield was positive in all areas and
seasens except in Trivandrum (autumn) and Ernakulam (summer). For
- ron-HYV, negative growth ratus were obscrved in Palghat (autumn and
winter), Trivandrum (winter), and Kottayam (winter). During autumn,
the growth rates of HYV yieid exceaded those of non HYV yleld only
in fuilon and Palghat, but during winter this was true fecr Trivondrum,
Guilen, Kottayam, Ernckulzm, Trichur anc:l Palghat. During summer
growth rates of HYV yield exceecded non-HYV yields in Trivandrum,

Cuilen, Kottayam and Trichur.



Table 21:

Growth rates eof mean fer HYV ang nen-HY'
(1975-76 _to 1982-83)

District . >CJMHS - Winter Summer All seasons
HYV Non-HYV . HYV Non=-HYV HYV Non-HYV HYV Non=HYV
h ( Per cent )
Trivandrum -0.42 1.25 1.26 -1.09 4.94 4,58 1.29 0.29
Quilon 5.78 1.60 1.07 0.30 3.09 0.60 5.21 1.50
Alleppey 0.04 1.27 0.36 6.04 1.54 2.20 0.19 7.7
Kottayam 3.36 6.58 4,06 =0.27 5.12 1.83 1.31 1.51
Ernakulam 0.81 2.85 8.26 1.49  -3.79 1.66  =0.41 2.45
Trichur 2.30 3.18 3.16 0.92 1.41 1.02 4.34 0.60
Palghat 3.56 -1.17 0.56 -0.79 0.33 3.88 2.50 «0.77

Kerala 3.61 0.93 2.64 0.67 1.13 6.68 2.62 1.24
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#,2.3 Associetion between HYV and Mon-HYV vield

An analysis of the association bectween changes in HYV and
men-HYV yields using data on annual changes in yield indicatecd that
for the ten yeors starting 1973/74, HYV yicld during autumn increased
» five years and it declined in 4 ycars. During the five years of
{ncreased HYV yicld, nb_n-HYV yield incrcased for 3 years and decreased
for 2 years. At the same time during the 4 years of decreased HYV
tleld, nen-HYV yield increased for 2 years and it declined for the
tomaining two years., Thus during autumn the movement of HYV and non-
RYV was censistent for S yeafs and it was in the opposite direction

for the remaining 4 years.

The movement of HYV and non-HYV yield in the districts indica-
td that during autumn yield movements werc in the same direction for
8 majerity of years in Trivandrim, Quilon, Kottayam, Trichur and
Palghat districts. However in Alleppey and Ernakulam districts HYV
Yleld and non-HYV yield moved in opposite directions for most of the
years. In Alleppey, when HYV yield incrcased during 4 years, non-
BYV yield increased only during 2 years, and during all the 5 years
When HYV yield declined non-HYV yield increased. In Ernakulam
district, dissimilarity in the yield movements were observed for 6

out of 9 years.

The movement of HYV and non-HYV yields during winter scason
4ndicated substantial disagreement. When HYV yield increased for 6
¢ars, non-HYV yield increased only for one year and when HYV yield

Bclined for three years, non-HYV yield declined for only one year.
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Thus, of the 9 changes in yield, only two changes were in the .same
direction. The situation in Trivandrum, Kottayam, Ernakulam and
Palghat also indicated a similar trend where thc number of years when
HYV and non-HYV yields moved in opposite directions exceeded the year
when they moved together. _However, in Quilon, Alleppey and Trichur
districts, for a majority of years, the movemcnt of HYV and non-HYV

yields were in the same direction.

During summer, the movements of HYV and non-HYV yield were
consistent in all cases of increased HYV yields and for thre out of
four cases of decreased HYV yield:. Among the districts, OQuilonwas
the only.area where the number of years of oppocite movementnnarginall‘

dominated the number of years with similar movements.

Thus it appears that on the whole yields of HYV and non-HYV
moved in the same direction during autumn and summer, and a divergcnce

in the movement pattern was observed during wintcr.

8.2.4 HYV Production

The overall growth ratc of HYV production wos 1.05% agoinst the
non~HYV production growth rate of =0.27/%. The arowth rate of HYV
production was positive during autumn and winter, but it was negative
during summer. At the same time the growth ratec of non HYY prcﬁuction
Was negative during autumn and winter, but it .ii..d out to bo positive
during summer. It may be recalled that during autumn both area and
yield of HYV had positive growth rates. The positive growth rate of

HYV yield during winter dominated over the negative growth rate of
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Table 22: Annual Movement in HYV and non-HYV yield

Increase(+) Increase or Decrease in Non-HYV yield
Wstrict or _— -- — = =
Decrease(-) Autumn Winter Summer
in HYV yield
+ - . - + -
frivandrum (+) 2 2 2 2 4 2
(-) 4 3 2 - 3
Qilen (+) 5 1 4 1 2
(=) - 3 1 3 3 2
Aleppey (+) 2 2 - 4 2 a a
(-) 5 - 1 2 a a
Lettayam (+) 3 3 2 4 a a
(-) 1 2 2 1 a a
Ernakulam (+) 2 2 3 2 1
(=) 4 1 2 1
Trichur (+) 2 2 4 - 4 -
(-) - 5 2 3 1 4
Palghat D 5 - 4 1
(=) - 4 2 2 2 2
State (+) 3 2 1 5 5 -
(-) 2 1 3

Note: + indicates zn increase in yield and - indicates a decline in
yield. Figures in each cell indicate the number of years
when corressonding movements occurred.

a stond, for incomplete data
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area, but during summer the negative growth rate of HYV area

dominated over the positive growth rate of yield. However, for ne
HYV, the positive growéﬁ rate of yleld was not sufficient to offse
the negative growth rate of area during autumn and winter. Durin.

summer, the growth rates of both non-HYV area and yield were pesiti

The growth rate of production in Trivandrum was negative dur
all seasons for both HYV and non-HYV. In Quilon the growth rate ef
HYV production was positive but the rate for non-HYV production was
negative during all seasons. In Alleppey, negative growth rates we
observed for HYV during winter and summer. The other cases of negs
growth rates for HYV production were in Kottayam (summer), Ernakula
(Autumn and summer), Trichur (Autumn, winter and summer), ‘\d Palgh
(summer). Similerly for non-HYV production, negative growth rates
were observed in Kottayam (winter and summer), Trichur (winter) and

Palghat (autumn, winter and summer).

Thus, the observed positive growth rate of production for
paddy during autumn was influenced by a high rate of growth of HYV.
The negative growth during winter was influenced by the negative grem
rate of non-HYV, and the negative growth rate during summer was infly

enced by the negative growth rate of HYV.

8.3 JIrrigation

About one-third of the area under paddy in the state had
access to irrigation facilities. While the dependence on irrigatien
was very much limited during autumn on account of the extended monsem

season, about half the area under paddy during winter and three-fourdlll
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area during summer were irrigated. During autumn and winter, the

percentage of HYV area under irrigation exceeded the percentage ef .
non-HYV area under irrigation, but during summer the shares of irri
area in HYV and non-HYV areas remained more or less the same. Pal,
district ‘accounted for a large share of total irrigated HYV area in
the state during autumn and winter. For non-HYV varieties, Ernakul
and Trichur had a higher percentage of irrigated area than Palghat.
During summer, Alleppey and Trichur had large areas under irrigated
HYV, but for non-HYV Ernakulam and Trichur had the highest share of

irrigated areas.

Table 24: Irrigated arecaas aPercentage of Total Area
Under Paddy in Kerala

Percentage of irrigated area

Season Variety — - - .
1979-80 1680=81 1981-82
Autumn HYV 37 18 7
Others 5 10 6
Total 18 13
Ninter
HYV 69 62 70
Others 37 29 44
Total 45 40 50
Summer
HYV 62 69 73
Others 60 79 75
Total 67 73 74
All
Seasons vy 50 43 37
Others 28 26 31

Total 35 32 34
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Irrigation is one of the critical variables influenching
Wituitural growth, especially for growth induced by technological
B5e. Since Kerala has an extended monsoon season, most areas do
Brequire extended irrigation during sutumn and a part of winter.

k s during summer that the role of irrigation is crucial, and as
W ted sut earlier, farmers might have gone back to non-HYV varieties
Bing summer because of inadequate irrigation facilities. This is
H% substantiated by field observations in many areas where the field

24/
Biinels had insufficient water during summer.

An analysis of the effectiveness of irfrigation in raising the
P-ld levels will require data on prociuction from irrigated and un-
Bk igated areas. _E}ince a n,umb_er of inconsi stencies were observed in
th existing data on preduction frém irrigated and unirrigated areas
it vas decided to analyse the significance. o.f the proportion of irri-
Pied area iAn explaining the yie'd level. Along with £he proportion
¢f irrigated area, ares under !-!‘YV, variations Iaéros.s the districts,

#nd variations across the "seasons were included in the analysis.  The

model specified for the analysis was as folilows:

for each season

Y3 = £ <Phi' Pohis Ddr-‘T) and (1)
For all seasons
Y = (P ;s Popys Phr Dgr Dgr T) (2)

—

& K.N. Nair and D.Narayana has concluded that irrigation has contri-
buted to increased yield only during autumn. Further, there is some
stabilization of yieid as a result of irrigation during autumn, doubte-
ful stakilization effect during winter and negligible stabilization
effect during summer. Thyagaryan and Nambiar has pointed.out that
when rainfall was not available during summer, solar radiation was
raximum and availability of irrigation facilities was poor; and the
censequence was that impaot of irrigation on both yield and area

expansion had been negligible.
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where Yj = Yield in jth season (j: aufumn, winter, summe)‘
Phi = Proportion of HYV arca irrigated
Phni = Proportion on non-HYV area irrigated
Ph = proportion of area under HYV
Dy = dummy variable for district (Trivandrum excluded)
Dg = dummy variable for season (autumn excluded/
T = time trend

and Y = average yield

The estimated coefficients indicated the following tendencies!

(1) The coefficients.of the proportion of HYV area irrigated and the
proportion of non HYV area irrigated turned out to be quite closs
to zero and statistically insignificant for all 'scasons and for
the combinced scasons. This strengthens the earlicer observation
that dzvelopment of irr;gatiuA did not provide a significant con

. tribution towards increased yield.

(2) The proportion of area under HYV had a significant influence on.
yicld during autumn and winter, but it was insignificant during
summer. This is consistent with the result that during autumn
and winter, the growth rates of HYV yield had been much higher
than the growth rates for non-HYV yield and that during summer,
the HYV yield had a smaller growth rate than the growth rate of
non-HYV yield. VWhen all seasons were combined, the proportion ofy
area under HYV. turned out to be an inéignificant variable in
explaining yield levels although the coefficient had a positive

sign. Thus, for the annual data, proportion of HYV area was not
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" a siynificant factor expla’ning yield changrs inspite of its

-significancy during the autumn and wintcr scasons.

.Variaétgons across the districts were significant for many dist-

ricts” During autux‘nn the coefficients of district dummy variables
turned out to Be significant in Quilon, Alleppey, Ernakulam, and
Trichur, all with 2 negative sign, During winter the dummy coeffi-
cients were significant in Qu-i'lon, Kottayam and Trichur with a
pesitive sign for Quilon and negative signs for the c;ther two
districts; and during summer- the district dummy variables were
significant in all districts, except Quilon, with a positive sign
for all the districts’?—/ When annual yield was considered, the
éistrict dummy variables with a positive sign turned out to be
significant in Alleppey, Kotta_yam and Palghat.

The time trend for autumn and summer scasons and for the combined
seas:ns turned out to be si 'nificént. Thus it is only during
winter that a trend factor other than variables considered in the
equation was not a significant'fact‘or in explaining variations in

yield. The estimated coefficients are evailable in Table 25.

It may be noted that all these observetions are based on yield
ota derived from total production and total area. The analysis was
Mpeated for the avérage annual HYV and non-HYV yield separately delet-

ay the proportionl'of Non-HYV area irrigated (Pnhi) and proportion

Pr— e e —

As mentioned earlier, across the cistrict variations were measured
. %y cemparing with the Trivandrum district.

i/ The peer performance of summer paddy in Trivandrum district was
already pointed out.
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of area under HYV (P,) from equation (2) on page 63 and modifyiny
the variables for irrigation.

Thus the estimated equation was

Yh = fh (Pi’ Dd’ Ds’ t) where

Yh' = vyield of HYV or non-HYV

Pi = proportion of irrigated area

D, = Dummy variable for district (Trivandrum excluded)
DS = Dummy variable for season (autumn excluded)

t = time trend

The estimated equations indicatéd more or less the same tend
dencies observed for seasonal and annual yield. In particular the

following conclusions can be drawn:

(1) The proportion of irrigated area turned out to be insig-
nificant for both HYV yield and ion-HYV yield. This result further
confirms the observation that irrigation facilities created within

the state were ineffective in raising rice yields.

(2) The district dummy variables were significant for HYV
in Alleppey, Kottayam and Palghat, and for non HYV in Alleppey and
Kottayam. It may be recalled that Alleppey, Kottayam and Palghat

had experienced the highest growth rates of yield.

(3) The seasonal dummy variable was significant for summer
HYV only. Here it may be observed that seasonal dummies remained
insignificant for the pooled data for HYV and non HYV, but the signi-
ficant negative cocfficient of HYV yield for summer indicated the

ineffectiveness of HYV's during summer.
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Table 25: Estimated Regression Coefficients for Total
Yields (_Season-wg_g_g
Regression Coefficients with dependent
Regressors variables as yield during
Autumn Winter Summer

Prepertion of HYV area
frrigated 0.0341 -0.0355 0.0218
Prepertion of Non-HYV
trea irrigated -0.0668 0.2352 0.1184
Prepertion of area
wnder HYV 0.5305* 0.4521% "0.1109
Dmmy Yariables for
districts

(1) Quilon -0.1576% 0.1752% 0.690
‘i1) Alleppey -0.1780* -0.0158 1.1189*
(:11) Kottayam -0.1751 -0.1959* 0.9453
(iv) Ernakulam -0.1972% ~0.0899 0.5293
(v) Trichur ~0.3266* -0.1995* 0.6775*
ivi) Palghat 0.0814 0.0659 0.6041%
Tine 0.0286* 0.0093 0.0475*%

R 2 - Value 0.8799 0.7595 0.9132

F - Value 22.71%* G, T79%* 26.31 %%
Ne. of observations 42 42 36

® Significant at 5% level (two sided)

L Significant at 0.5% level.
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(4) The significant time trend for both HYV and non HYV yield

indicates the presence of variables other than those included ip the

model. The results are summarised in Table 26.

Since Palghat and Trichur districts had the largest concentra
tion of irrigated érea, the analysis of the performance of yiéld in
relation to the irrigation facilities was carried out for these twe
districts separately. The results indicated that the situation in
these two districts war not very much different from the ovarall sta
average. Here again it is difficult to ascertain whether th#¥ nature
oflresults obtained are influenced by non~availability of water during

critical periods.

8.4 Performance under plang

Agricultural development plans of the state had attached a
high priority for improved rice production. During the Fifth Plan
period, when there was gxplicit financial allocation according to in-
dividual crops, of the total state sector outlay of Bs.2885.7 lakhs fer
all crops, 1576.50 lakhs was alloted for rice. Ambitious productien
targets were specified for rice in each plan, but in every cése the
achievements lagged ‘behind the targets. The targets specified for
rice production during the last four plan periods and the actuali
achievement indicate the lack of any correspondence between ;argets
and achievements - in fact between the fifth and sixth plan periods

there had been absolutely no increase in actual production. ..
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Tone 26t Estimated reqression Coefficients: HYV, Non HYV and
average yield

Regression Coafficients with Dependent

‘ A Variables
lieressors Average Yield  HYV Yield  Non-HYV Yield
. Preportion of HYV
Ares Irrigated 0.0258 0.0144
2 Preportion of Mone
HYV Area Irrigated 0.0421 0.1408
8 Preportion of Area
under HYV 0.1345
4, umy Variables for
Bistricts
(1) Quilon 0.0699 0.0920 ~0.0077
(11) Alleppey 0.3386% 0.5100%* 0.1946%
(ii1) Kottayam 0.2851% 0.3260%* 0.2308*
(iv) Ernakul am 0.'572 0.12338 0,0923
(v ) Trichur 0.0871 0.1758 0.0145
1
(W) Palghat 0.3787* 0.4965 ** 0.1365
5. lumy Variables for
Seasorn
(1) ¥inter 0.0282 -0.0438 0.1145
(11) Summer -0.1212 -0.1614% -0.0560
6. Tike 0.0354* 0.0436%* 0.0395**
R2 - Values 0.3%39 0.494 0,222
F - Values 5., 79 ** 10, 65%** 3.12%%%
He, of observations 120 120 120

* Significant at 5% level (two sides)
#* Significant at 1% level ( "

¥* Significant at

0.5% level ( "

)
)

Mote: For HYV yield and Non-HYV yield, the first two independent
variables are replaced by proportion of irrigated area.
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Rice production Actual Deficit
Target
(1000 tonnes)
Third Plan 1461 1006 455
Fourth Plan 2100 ° 1352 748
Fifth Plan 2150 1273 877
Sixth Plan 1730 1208 542

Each plan had provided sufficient justifications for investments
on rice improvements and some explicit targets were provided in tem
of increase in area, yield and production. As indicated below fer

the fifth and sixth plan periods, the performance in each category

was far below the targeted levels. >,

Fifth Plan Sixth Plan-m”

Target  Achievement Target Achievement

Area (1000 hectares)

Total arca 1152 799 950 778
Additions planned 275 -78 100 =72
Production

f1000 tonnes)
Total production 2150 1273 1750 1208
Planned Additions 750 =127 475 -67
Yield/hectare(Kg.) 1850 1633

Production increases were expected through a numbér of

activities initiated by the Government. While financial allocatien
and physical targets according to each crop are not specified in
all plans, the Fifth plan has provided a very detailed stdtgment

regarding expansion of area under rice and intensive cultivation
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Table 27: Physi~al and financial targets of Rice Production
in Fifth Plan

(a) Proqrammes for the cxpansion of arca

— - —— — ————— 4 — ——
Physical targets Financial targets
additional additi- State Institutions
Pregramme araa onal pro-
uction
(1000 hect.)?1000 ton.) (Fs. lakhs)

). Peclamation of problem

areas 50 70 50 200
) ®hanging cropping pattern

and adoption of improved

agrenomic practices 50 70 116 -
3 Development or rice lands

in high ranges 32 45 48.5 113.5
4 Kuttanad development 50 70 703 1995
§ Improvement of soil and

"water management 5 21 -
§. Kele land development 10 14 100 -
7. Miner irrigation projects 22 21
1 Majer irrigation projects 61 160

Total 275 525 1038.5 2308.5

{») Intensive Cultivation for Rice Production

{ Intensive paddy development

Units 152.5 61.75 275 370
2, HYV 647.5 153 1896
3. Seed multiplication

pregramme ] - - 232 -
4. Traditional Varieties 350 12.4 - -
5, Demenstration - - 18 -
é. Seminars - - 5 -

Total - 232 38 2266

Beurce: State Planning Board, Trivandrum, Fifth Five Year Plan,
draft outline, 1974-79.
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Against the targeted prounuction increésc of about 750
thousand tonnes at a cost of Bs.1576 lakhs from government sources
and a still larger amount from institutions, the actual performance
indicated a decline of 127 thousand tonnes during the Fifth Plan period
The data for the Sixth plan has also indicated that therc had been
short-falls in the targets of area, yield and production. The posi-
tion at t?e end of Sixth plan was worse than the position at the end
of the fourth plan. Thus, investments in increasing rice production
during the last two plan periods have virtually yielded no results in

27/
terms of increased rice production.

9. SUMMARY AND CONCLUSIONS

Though the major conclusions from the analysis were indicated
in the appropriate sections, for convenient reference, they are brought

together in this section.

1. The growth rates of area, yield and production indicated
considerable variations across the districts, over secasons and over
time., Area under paddy in 1983- 84 was more or less tine same as the
area in 1960-61, but it expanded at an annual rate of 1.14% during
1960-61 to 1974-75 and then declined at an annual rate of =1.50,. 1In
spite of this overall decline in area, some districts recorded positive
growth rates of area at least for certain seasons. The overall growth
rate of yield for the second period was abopt twicn the growth rate

for the first period, especially for the combined period and during

27/

Since it is difficult to determine whether these investments have
prevented any decline in output {which is not explicitly mentioned),
it is not possible to say whether the investment was justified,
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wtuwon ana winter scasors., 1ue state average growth rate of yield

r@iined rore or less cornstant for the first and second periods. The
@enth rate of droduction, which was 2.06% for the first period,
aoppcd to .21% for the tocond period: the fall in growth rate of

preduction was maximum cduring summer.

For the first zarinz all the seven districts had positive
grovta rates of produciion associated with vositive growth rates of
beih areg and viel? in six districts and with positive growth rate of
yicld ard n'c-gativa grow-h rate of area in the seventh district . For
th¢ sxcond period, positive growth rates of arca, yield and production
®ere simuitancously noticed in orly one district; negative area,
pesitive yicld and positive production in threc districts; and negative
uae,.positive vield and neyative production in the remaining three

districts.

suz ot first pericd, Scuh acea and yield had the highest
grovth rates during summer icading to the highest growth rate of
preduction, but ror the secorjd pericd production gr-wth rate was
ainitum during surcw. .couse of the dominant role played by the..
n:cative growth rates of area over the positive growth rates of yield,.
negative growth rates of ‘production were observed during winter and

gazey of tThe secund pexicd.

The variability of area for the first and second periods
indicated that duriny autumn, variability increased in one district
(Kottayam) and declined ir. all other districts. Du. .1g winter,

veriability nf area increased in three districts and declined in
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four districts; and during summer it increased in five districts.
In general, most areas had experienced reduced variability o?_
yield. The stagnation in productioﬁ was associated with reduced

variability of output levels over time.

The reductions in area and variability indicated thi¢t paddy
land was either converted to perennial crops or there was : tendency
to keep land fallow for longer periods. The reduced rate ¢f varia-
bility in rice production was influenced by reductions in the flu-

ctuations of both area and yield.

Du:ing the first period, contributions of area accowted for
most of the changes in output during winter and summer; andﬁield
was the dominant factor during autumn. For the second perid, yield
dominated all periods.s While yield was the dominant factorinfluenc~
ing production changes during autumn for both periods separately and
for the combined period, area changcs dominated in productionchanges
during winter and summer for both periods. In the districts where
output levels had declined over time, reduction in area emergedas
the dominant factor. Thus the observed stagnation in annual product;u
in the state was the net result of a number of adjustments of positive
and negative effects of area and yield across scasons and districts.
When annual changes in production were analysed yield was the dominant

factor responsible for production changes in a number of years.

The changes in both paddy and coconut prices had influenced

the adjustments in paddy area. Though paddy area was inelastic with
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respect to both padd”s and coconut prices, both had = statistically
vemificant influcnce an ecrcagc adjustments of paddy. In the short
r, wage rate and paddy pricce .ad influcnced the farmers decision

of retaining land fallow. Thus increesed wagc ratc and disproportion-
at¢ Increase in paddy pricc expanded currcent failow, but this

tendency together with incrcasced relative price of coconut influenced

farmers to switch over from paddy to cocecnut cultivation.

During autumn there had been 2 tondeoncy to switch over to
Fi¥'paddy from the traditional varictices and during summer the
:eniency was in thc reverse direction. During cutumn the grosth
rate of HYV yicld was substantially higher than the non HYV growth
rate, but during summer HYV yicld had a much lower growth rate than
t7e non HYV rate. Thus, while HYV adoption was profitablc during
the monsoon period, it was not the cas. during svmmer: inadequate
irgiqation facilities could be 2 major limiting factor in oxpanding

E¥V coverage during summer.

Tre proportion of irriges ed arca (both HYV and non-HYV) turned
oot be a non significant variable in explnining paddy yicld. While
‘he proportion of area under HYV had a significant influence on yicld
¢.zing autumn and winter, it was not significant during summer.
Jecause of this differencec, in the annual data HYV area was not found
te be an important variablc in explaining rice yields. ¥While inter
d!strict variations in paddy yicld had been significant in many

sftuations, inter scasonal variations werec not significant.
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In terms of prospects for increased paddy production in
the state, it is unlikely that area under paddy can be increased.
While maintaining the parity between paddy prices and wage rates
might prevent farmers from keeping land fallow, because of the pric
differentials price incentives are unlikely to be effective‘in shif
ing cropping pattern in favour of paddy. At the same tim, there {:
scope for increased production through changes in technolxy, parti-
cularly HYV and fertiliser application. However, this ca be
effective only if irrigation facilities, both surface andground
water, are utilised efficiently. Thus the strategy for iicreased
rice production in Kerala should bc based on improved utilisation et
irrigation facllities, use of HYV and efforts to maintain}arm level
income either through remunerative output prices or throuh stable
cost of production. In this connection, it is also imporant to

explore t.c possibilities of increasing yield through insitutional

2
mechanism, particularly consolidation of holdings.

28/ See K.N. Raj, (1985)
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