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"Happy is the man who finds wisdom,

and the man who gets understanding,

for the gain from it is better than gain from silver

and its profit better than gold.

She is more precious than jewels,

and nothing you desire can compare with her.

Long life is in her right hand:

in her left hand are riches and honour.

Her ways are ways of pleasantness,

and all her paths are peace.

She is a tree of life to those who lay hold of her;

those who hold her fast are called happy“

Proverbs 3: 13 - 18.
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Chapter 1

INTRODUCTION

Today a sizeable portion of paddy lands are left idle.
Moreover lands suitable for raising food crops such as paddy,
tapioca etc., are being converted to grow cash crops, especially
rubber. Rubber is being substituted for paddy on the basis of
profitability criterion. But, in the long run, this may go
against the interests of the State when we consider the fact
that Kerala has deficiency in food. Therefore it is time for the
Government and the people of Kerala to give serious consideration
to their present land use and crop-raising policy.

There are 111 rice growing countries in the world. They
include all Asian countries, most countries of west and North
Africa, most of the South and Central American countries, Australia
and at least four states in the United States. Although the bulk
of rice production is centred in the west tropical climate, the
crop flurishes in humid regions of the subtropics and in temperate
climates such as Japan, Korea, China, Spain, Portugal, Italy,
France, Romania, Czechoslavakia, USSR and the United States.

Japan and Spain have historically produced the highest
average rice yield per hectare (six tonne per hectare). In 1977,



however, the Republic of Korea took the lead with an average
of 6.8 tonne per hectare.

Among the 111 rice producing countries, three countries
produce an average of six tonne per hectare or more, 17 countries
produce four tonne per hectare or more, 78 countries produce
three tonne per hectare or less - 57 produce two tonne per hectare
or less - and 13 produce less than one tonne per hectare.

Rice is the most extensively cultivated crop in the
world, particularly concentrated in Asia and the Far East. Asian
countries together make up for as much as 91.80 per cent of the
world production (in 1986) can be seen from the figures in
Table 1.1.

Of the countries in Asia, India occupies the first
place in area, China in production and Japan in productivity.
In 1986 China and India together contributed to about 56.74 per
cent of the total area under rice in Asia and 61.16 per cent of
the total production. As is seen from Table 1.2: India, China,
Indonesia, Thailand, Burma, Philipines, Japan and Pakistan
together contributed 81.63 per cent of total rice area and
84.65 per cent of the production in 1986.

In India though Uttar Pradesh leads in area, the
productivity per hectare was the highest in Punjab. In 1982-83
Andhra Pradesh came first in total production among Indian

states as can be seen from Table 1.3. Punjab, Haryana, Goa,
Daman and Diu, Andhra Pradesh, Jammu and Kashmir, Karnataka,



Tamil Nadu, Andaman and Nicober Islands, Kerala, Dadra and Nagar

Haveli, Pondicherry, Tripura, Delhi, Manipur and Maharashtra
were having yield rate above the all India average. Kerala
ranked seventh in yield rate among the states in India.

Kerala has been cultivating rice from very ancient
times. But rice production per unit area on an average has
remained low in Kerala compared to the neighbouring states.
Official sources of statistics on the area under rice give us
only the total gross cropped area under rice in each year, not
the net sown area (ie.. the actual physical area under rice).
The gross area may increase either due to an increase in multiple
cropping or due to an increase in the Physical area under the
crops during a particular production cycle. From the regular
official figures it is not possible to separate those two
components and to measure only the changes in the physical area.

Cochin was merged with Travancore in 1948 and there­

after, data are not readily available separately for these two
units. we get data on gross area from 1952-53 onwards. In
general, the gross area under rice has been declining in both
absolute and relative terms. However, while the proportion of
area under rice to total area started falling from 1952-53,
the decline in absolute terms began only from 1975-76.

The relative area under rice. on the other hand, fell
almost continuously throughout the period of study in the whole
of Kerala. After 1974-75, both the absolute and relative rice

area fell. Table 1.4 shows the change in land area under rice.



It is clear from Table 1.4 that between 1952-53 and

1968-69, when the proportion of area under rice declined
significantly, the absolute gross area rose sharply. This
implies that the area under some other crops,coconut and
rubber, increased more rapidly than rice area (Tables 2.11 &
2.15) from 1969-70 to 1974-75, the period in which the state­
wise gross area under rice stagnated, total cropped area and
net area sown increased significantly. This also indicated
that the area under some other crops like coconut, rubber, etc.
have increased during this period also (Tables 2.10 & 2.14).

After 1974-75, not only the absolute and relative rice
area but also total cropped area and net sown area fell. This
may be due to fall in absolute and net area under some other
crops also such as coconut, tapioca etc. (Tables 1.4 & 2.4).

Now let us see the productivity of rice per hectare
in Kerala. It is significant to note that the increase in
productivity prior to the period of High Yielding Variety (HYV)
Era (1965-66) was from 973 Kg. per hectare in 1952-53 to 1401 Kg.
per hectare in 1964-65. The average productivity in spite of
the spread of HYV and other developmental efforts has been
1243 Kg. per hectare in 1965-66 and 1729 Kg. per hectare in
1985-86 (Table 1.5). The rise in productivity between 1952-53
and 1964-65 was 43.99 per cent*while that between 1964-65 and

1985-86 was only 23.41 per cent.



1.1.

Now let us turn to the position of total output of
rice in Kerala. It was in the year 1972-73 the state recorded
the all time high production of 13,76,370 tonnes of rice. The
highest productivity of 1729 Kg. per hectare of rice was
recorded during the year 1985-86.

Table 1.6 indicates the production trends of rice crop
in Kerala from 1952-53 to 1985-86.

It can be seen from table 1.6 that production of rice
in Kerala had registered a moderate increase upto 1972-73.
Production in all the subsequent years has been however below
the 1972-73 level.

we can have a look at the average farm price of paddy
and average agricultural wages in Table 1.7. The rising trend
of farm harvest price of paddy, which continued over the major
part of the period since 1952-53, was reversed from 1974-75 and
the cost of production began to rise.

Statement of the Problem

The Third world countries today show an increasing

trend of commercialisation of the agricultural sector. It may
be seen against the background that these countries do not
produce adequate food to meet their requirements. In the
case of Kerala also such a trend is quite pronouncedly observed.
Available data indicate that the area under rice, the most
prominent food crop in the State, has been declining in both
absolute and relative terms. Similar is the case with regard



to the area under pulses. millets and other supplementary food­
grain crops. In contrast to this, the area under important
plantation crops such as rubber, cardamom, coffee etc., has
registered substantial increases. This shows a clear shift
in the cropping pattern. a shift in favour of plantation crops,
possibly at the expense of some foodgrain crops.

To illustrate, the area under rice has decreased from
881.47 thousand hectares in 1974-75 to 678.47 thousand hectares

in 1985-86 and its share in the total cropped area has declined
from 29.11 to 23.65 per cent respectively. The decline in area
under rice since 1974-75 has been steady. There have been
year to year fluctuations in the area, though of a mild order,
during the earlier periods but in the subsequent period a
steady decline is observed. The extent of the decline in rice
area over eleven years since 74-75 worked out to 203.19
thousand hectares, i.e., by about 22.87 per cent. whereas the
area under plantation crops has increased during the corres­
ponding period by 156.21 thousand hectares from 323.10 to 479.31
thousand hectares ie., by about 48.35 per cent. In relative
terms the share of the area under plantation crops in the total
cropped area has expanded from 10.67 per cent in 1974-75 to

16.72 per cent in 1985-86. The relative gain in area registered
by plantation crops among others may largely be due to the
relative profitability of the plantation crops.

The declining trend in area under rice observed in
recent years needs special investigation. Data show that the



rising trend of farm harvest price of paddy which started in
1952-53 continued upto 1974-75. Ever since 1974-75 the trend
was reversed. The worst part of it is that when the rising
trend of farm harvest price of paddy was reversed, the cost
of production of paddy began to rise. For example, the
average farm price of paddy in Kerala rose to the peak level
of m.246 per quintal in 1974-75. Since then it dropped almost
steadily and touched a low level of %.128/- per quintal in
1978-79. Thereafter it increased at a slow rate and reached
the 1974-75 level of b.246/- per quintal in 1985-86. During
the same period, the average wage rate of paddy farm labour
registered an almost steady increase from %.1.78 in 1952-53 to
$.2.22 in 1961-62. to m.5.44 in 1971-72 and to %.25.96 in
1985-86.

The production of rice in Kerala recorded a moderate
increase upto 1972-73. Production in all the subsequent
years has been, however, below the 1972-73 level. The yield
rate of even the high-yielding varieties for the period after
1974-75 seems to be stagnant when compared to the preceding

five years. All these have apparently affected the relative
profitability of rice cultivation in Kerala. Therefore, a
detailed study of the trends in input and output prices of
rice and their impact on area. yield and total production is
called for. particularly for Kerala. a state with chronic
rice deficit.



1.2. Objectives of the Study
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The main objective of the present study is to analyse
the rice economy of Kerala over time and space at the State,
district and taluk level. The specific objectives are the
following:

1. To analyse the trends in area, yield and total production
of rice during the three seasons in the state, districts
and taluks.

2. To study the trends in input and output prices of rice
and coconut in the state, districts and taluks.

3. To estimate the impact of input and output prices on area,
yield and total output of rice in the state, districts and
selected taluks.

4. To examine the conversion of paddy field into coconut
garden and rubber plantation.

Review of Literature

A number of empirical studies were conducted to assess
the Indian farmer's responsiveness to price changes. Most studies
were concerned with acreage response of individual crops in
different regions to changes in their price relative to that of
their substitutes. Studies on response of level and composition
of input use or of yield rate to changes in prices of crops
relative to prices of their substitutes or prices of inputs are



limited to a very few crops and regions. Hardly any study
has been conducted on acreage, yield or output response at
the aggregate level (comprising all crops) to changes in the
ratio of output to input prices. The scope for such studies
is limited owing to lack of reliable time series data regarding
the quantum of inputs used on different crops and regions.
It is clear, however, that in the absence of such studies
confident assertions about the efficacy of price policy. and
more particularly the policy of providing incentive prices to
farmers in stimulating a high rate of agricultural growth rest
on rather weak foundations.

Studies on acreage response of individual crop have
used a variety of techniques and models which can be broadly
grouped as graphical method, traditional econometric model
and 'Nerlovian' econometric model.

Two pioneering studies by Dharm Narain (1965) and

S.C. Gupta and A. Majid (1962) used the graphical method for
analysis. Dharm Narain's study was an important and extensive
study of supply response of several major crops grown in
different regions of India. It covered the period from 1900
to 1939. His analysis indicated the existence of a stronger
positive relationship between changes in acreages and in prices
in case of non-food crops than that in food crops.

Gupta and Majid considered sugarcane acreage for

Deoria district in U.P. for 13 years, 1949-50 to 1961-62 with
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data partially got from a survey. They found that though no
systematic trend emerged in the relative price of sugarcane to
paddy, the acreage under sugarcane relative to paddy increased
continuously during this period. After removing the trend,
through link relatives, they found that in seven out of eleven
observations, the direction of change in the relative acreage
and relative price was the same. But they maintain that though
this evidence suggests a positive acreage response, the increase
in the relative acreage of sugarcane was due to other factors.
They found that the gross returns per acre of sugarcane was
about 3 to 4 times higher than that of paddy and net returns
per acre of sugarcane in a like-wise higher amount. Sugarcane
was also very highly commercialised at about 80 per cent.
Further the Government encouraged Sugarcane production by

providing credit, giving developmental and co-operative
marketing facilities and guaranteeing market for sugarcane
at a fixed price announced in advance. The authors hold that
all the factors, more than prices, led to an increase in
sugarcane acreage.

In contrast to the graphical method the econometric
techniques give a summary measure of the relationship between
acreage and price. They also have the advantage of being able
to segregate the effect of variables other than price on
acreage and study the relationship between acreage and price.
The expected values of some of the variables (like price) and
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not the observed values in the current year affect the acreage
under a crop. In the traditional econometric models, expected
values are assumed to be equivalent to the observed value with
a definite time lag (usually taken as one year). In these
models, the desired change in acreage is also assumed to be
taking place within one season itself.

The traditional econometric studies on the responsive­
ness of acreage to changes in relative output price include
those of Zvi Griliches (1959, 1960), Felcon w.P. (1964),
Jekhade and Majumdar (1964), Mangahas et.al (1965), John P.V.

(1965), George M.V. (1965), Kamaladevi and Rajagopalan (1965),

Acharya and Sengupta (1966), Subharao (1969), Pillai P.P.(1969),

Lalitha Sud and Kahlon (1969). Reddy (1970), Suhay (1971).
Bansil (1973) Acharya and Batia (1974), Evans (1978).
Hrishikesh Panda (1985) and many others. These studies differ
from one another with regard to the specification of supply
decision model, the crops and states covered and the period of
coverage.

The Nerlovian econometric model specifies the mode of
expectation of a variable. In this case, unlike in the case
of traditional econometric models, all past values of a variable
determine its expected value. The Nerlovian model also considers
long term adjustment (adjustment over more than one year) of
the desired acreage. Most studies in India especially since the
mid-sixties have considered only the latter part of the model,
the lagged adjustment part, as the expectation-cum-lagged
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adjustment model has identification problem.

Studies based on partly or fully Nerlovian Econometric
Model on the responsiveness of acreage to changes in relative
output price include those of Marc Nerlove (1956, 1958), Stern

(1962). Raj Krishna (1963), Sawhney (1968), Behrman (1968),

Robert Herdt (1970), Maji and Jha (1971). Sidhu and Kaul (1971).
Subramanian et.al. (1971). Venkataramanan (1971), M.C. Madhavan

(1972). Tomak (1972), Misra and Radhakrishna (1973), J.T. Cummings

(1975). Balwinder Singh et. a1 (1977). Jhala M.L. (1979).
Nandakumar Menon (1982). K.N. Ninan (1987) and many others.

The results of these econometric studies, which mainly
tested the hypothesis on the normal, rational, output response
of farmers to output and input price changes, indicate that Indian
farmers do respond to relative price changes as hypothesised and
that the price elasticity is, in general, low for foodgrain crops
which occupy large areas, and relatively high for cash crops
like jute. cotton and sugarcane which occupy relatively smaller
areas 0

Studies on Yield Response of a Crop

Only very few studies have been conducted on yield
response to price compared to acreage response. This is
because research workers generally consider that yield level
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depends on so many factors such as rainfall, level of inputs,
occurrence of pests and diseases and hence it is difficult to
find yield response. Some research workers also consider
variability of inputs with land in backward agriculture and so
the magnitude acreage response and output response to price
will be the same (Raj Krishna, 1963). It is, however, an
empirical question to be found out. The allocation of traditional
inputs (especially manures and labour) may be varied in the same
proportion as that of area to a crop. But with modern inputs
like fertilisers which are wholly purchased, it is likely that
the quantum used will not vary proportionately with acreage.
In that case output and acreage response will be different. In
studying yield response to price, one must, however, ‘net out’
the influence of disturbing factors like rainfall, pests and
diseases etc. on yield. One such attempt is the study by
D.S. Sidhu (1978).

The studies mentioned above in general show that
farmers in different parts of India at different periods of
time have responded to price changes. They change the area
under a crop in response to changes in its relative price.
Moreover, at least in advanced regions like Punjab, they vary
the yield level of the crops in response to output-input price
changes. The studies by Dharm Narain, Raj Krishna, and
M.C. Madhavan point out that the acreage response of commercial
crops to price is higher than that of subsistence crops. This
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suggests that the subsistence crops are not treated as if the
whole of the output of those crops were meant for the market,
that is, farmers do not value the whole output of those crops"
at the market price. If they did so, there is no reason why
the acreage response of these crops in general should be lower
than that of commercial crops.

Farmers output Response to Price

In the case of many crops, farmers retain a significant
part of their produce for self—consumption. Therefore, their
response to a price change is noted at two levels: (i) marketed
supply: and (ii) production. The price responsiveness of
marketed supply and output need not be the same. For instance,
within a very short period when the level of production cannot
be changed, output response will be zero. However, farmers
may change the marketed supply with respect to a price change
by adjusting the amount for self-consumption accordingly.
Moreover, when the prices change, the income of farmers changes
and there will be an income effect on marketed supply which is
very likely to make the marketed supply response and output
response different. T.N. Krishnan (1965) found that due to a
higher income than substitution effect, farmers‘ marketed supply
response of foodgrains to change in price was negative in the
short run when the output of foodgrains is given. Fixed require­
ment of money by small farmers, it is argued, makes their
marketed supply response negative. But this would be accompanied
by a zero or positive output response (Mathur and Ezakiel 1961).
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For policy purposes both marketed supply response and
output response are important. Output response to price can
take place either through change in acreage or yield or both.
Output response can also be at the aggregate level comprising
all crops or at a crop level.

when prices of crops change vis-a-vis price of inputs,
the profitability of crops as a whole will change. So if farmers
are profit maximizers, they would respond to this by changing
the total gross cropped area (brought about through changes in
net sown area and/or cropping intensity) and/or through change
in overall yield per hectare (by changing the intensity of
input use). Similarly, when prices of crops change disproport­
ionately, there will be reallocation of total GCA and other-inputs
among the crops.

Farmers‘ Acreage Response to Price

Farmers‘ aggregate acreage response to price depends
largely on availability of land and possibility of increasing
cropping intensity. In a situation of relative increase in
crop prices (relative to input prices) if neither net sown area
nor cropping intensity can be increased (ie.. total GCA cannot
be increased) then aggregate acreage response will be zero.
Therefore aggregate output response will be restricted to the
extent of increase in overall productivity of land through more
intensive use of other inputs.
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However, at a crop level this need not be the case,
even if total G C A cannot be increased, there can be substitutior
among crops for one another's area. The acreage response of a
crop may, however, be limited by the extent of substitutability
between that crop and other crops (determined by the suitability
of land to that crop). The share of a crop in a region is also
important in the sense that once a crop occupies a large
proportion of total G C A, the possibility of such a crop being
substituted for other crops, given an increase in its relative
price (vis-a-vis other crops), gets limited thereby giving rise
to a low acreage response.

In order to be able to measure the acreage response
of a crop, we have to get the effect of price on area after
netting out the effect of other factors. This can be done by
considering a multiple regression with area under the crop as
the dependent variable and price and other variables as the
independent variables. Therefore, we have to identify the
factors having significant influence on area under a crop. These
factors can be different for the irrigated, unirrigated and
total area under a crop.

Change in the profitability of a crop depends on the
relative movement of the price of the crop to that of its output.
However, area allocation to a crop will depend on the relative
profitability among the crops. If the profitability of a crop
goes up vis-a-vis that of other crops, one can expect that
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more area will be allocated to that crop and vice versa.
Therefore, depending on the relative cost per unit of output
(determined by the level of composition of input use and input
prices) and relative price there will be competition among
crops for share in the new total G C A. Even when total G C A
remains the same there can be change in the area allocation
to a crop depending on the movement of its price and cost
relative to that of other crops. This has to be distinguished
from the changes in area under a crop attributable to a change
in total G C A which could occur as a response to growing
demographic pressure and/or when prices of crops in general
are changing at a different rate from prices of inputs.

Hypotheses

1, Input and output prices are important factors which
influence farmers’ decision to change_area, productivity and
production of paddy in the state.

2. The area under rice in the state has been progressively
declining due to faster rise in wage rate, farm price of coconut
and fertiliser price. There has been conversion of rice fields
into coconut gardens and coconut gardens to rubber plantation.

3. The total production of rice in the state also has
been declining mostly owing to very rapid decline in area.
Again, increase in productivity has been only marginal mainly
because of lesser coverage under punja crop and high-yielding
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varieties of seeds, slow growth of irrigation facilities and
paucity of fertiliser consumption.

Data and Methodology

The data for the study have been mainly collected from
the official publications such as Agricultural statistics in
Kerala, Economic Review, Statistics for planning etc. Taluk
level price and wage data were taken from the official book of
the Price Section, Directorate of Economics and Statistics,
Trivandrum. Taking into consideration the data availability,
state and district level analysis has been carried out for 26
years ie., from 1960-61 to 1985-86 and taluk level analysis for
12 years only ie., from 1974-75 to 1985-86.

The period of study is divided into three sub-periods
because these three periods indicate three phases of Kerala's
rice crop. (i) 1960-61 to 1968-69,They are: (ii) 1960-61 to
1974-75 and (iii) 1974-75 to 1985-86. In addition, the entire
period is taken as combined period. Hence altogether we have
four periods for the purpose of analysing the secondary data.

In order to study the trends, growth rates and
variability of input prices, output prices, area, yield and
total production of rice, the statistical data are used to

2calculate percentages, ratios, co-efficient of variation, R
values, 't' statistics, growth rates etc. and to draw diagrams
and maps. Again multiple regression technique is used to
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measure the acreage, production and yield response of rice in
order to identify the regressors having significant influence
on those dependent variables. Current year estimates ('t')
using current year dependent and independent variables and previou
year estimates (‘t-1') using current year dependent and previous
year independent variables were made use of with regard to the
calculations of acreage, yield and production response.

Farm harvest price and cost of cultivation are considered
as the important factors which directly affect the farmers‘
decision. Hence farm level price of paddy and coconut in the
case of farm harvest price and fertiliser price and wage rate in
the place of cost of cultivation have been taken as four important
explanatory variables.

Limitations

Data on wage are available only for 20 centres and
these centres represent 20 taluks. These 20 taluks represent
10 districts ie., two taluks in each district. Hence the data
collected by the Directorate of Economics and Statistics from
these 20 centres with regard to the agricultural labour cost
were taken as representative data for the 20 taluks. And the
average of the two centres in each district were taken as the
wage rate representing that district. Since the data on wage
rate were available only for 20 taluks, only 20 taluks were
taken for the analysis.

Data on farm price of coconut from 1961-62 to 1965-66

for Palghat district and wage rate for the year 1960-61 for
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Ernakulam district were not available and hence state average
was taken for these years for the purpose of making the time
series data continuous and comparable over time.

Fertiliser prices are almost uniform throughout the
country except for minor regional differences. Hence the All
India Fertiliser Price Index is used in all kinds of analysis.

Data on area under coconut and rubber were not

available for taluks and hence the analysis related to the
area of these crops was restricted to the State as a whole and
the districts.

Since the period of study is from 1960-61 onwards,
only the old nine districts which existed at that time are
taken for the present study, even though five more districts
were added afterwards in different years. Hence in order to
bring the entire area in the state under these nine districts,
area in Malappuram is redistributed between Palghat and
Kozhikode, Idukki between Kottayam and Ernakulam, wynad between

Kozhikode and Canannore, Pathanamthitta among Quilon, Kottayam

and Alleppey and Kasargode in Canannore district.

In spite of these limitations, adequate care has been
taken in analysing the data with a view to minimising the
impact of the inadequacies of the data on the conclusions of
the study.

1.7. Scheme of the Study

The study is organised under six chapters. The first
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chapter provides a brief introduction to the study. It
contains the statement of the problem, objectives, hypotheses,
methodology, limitations of the study and a brief review of
literature.

The change in the cropping pattern in the state and
districts during the period from 1960-61 to 1985-86 is discussed
in chapter two. Growth rates of area under paddy, coconut and
rubber have been estimated and the shift of acreage from rice
to cash crops analysed.

The third chapter deals with trends. growth rates,
growth and stability of area. yield and total output of rice
as a whole and during the three seasons at the state, district
and taluk level. Season-wise growth rates of high yielding
and local varieties have also been estimated.

The trends and growth rates of input and output prices
of rice and coconut at the state, district and taluk levels
are discussed in the fourth chapter.

The variables used in the Multiple Regression Model
is dealt with in the fifth chapter. This chapter also throws
light on the supply response co-efficient obtained by applying
Multiple Regression Model to the data pertaining to rice crop.
A comparative analysis of the results obtained for the four
periods under study is also attempted.
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The concluding chapter, besides dealing with the
sumary of the study, highlights some of the policy implications
emerging from the study.

In the end appendix tables and selected bibliography
are given.
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Table - 1.1 Agrea, Production and Yield of the Continents and the world as a whole during 1964-65,
1974-76 gpd 1986.

(Area in 1000 hectare, Production in Million Tonnes, Yield Kg. per hectare)

Sl.No. Continents/ 1964-65 Percent- 1974-76 Percent- 1986 Percent­world age to age to age toworld world worldtotal total Total1 _ 2 3 4 5 6 7 - 3
1. Asia - Area 84420 68.14 126678 90.09 130337 89.66

Production- 154480 60.30 316031 90.94 436562 91.80Yield 1830 2495 3349
2. Europe —Area 340 0.27 382 0.27 406 0.28

Production 1580 0.62 1829 0.53 2216 0.47Yield 4650 4792 5455
3. North & — Area 1320 1.07 1856 1.32 1646 1.13

CentralAmerica Production 4250 1.66 7301 2.10 8265 1.74Yield 3220 3934 5021
4. South - Area 4870 3.93 6661 4.74 6905 4.75America _Production 7470 2.92 11987 3.45 15323 3.22Yield 1530 1800_ 2219
5. Africa - Area 3220 2.60 4449 3.16 5325 3.66

Production 5730 2.24 7955 2.29 9847 2.07Yield 1780 1788 1849
6. USSR - Area -- -- __ -- 617 0.43

Production -- -- -- —- 2600 0.55Yield -- -- -- -- 4214
7. Oceania - Area 35 0.03 84 0.06 122 0.09

(Australia& Fiji Production 179 0.07 429 0.12 720 0.15
Islands) Yield 4860 5122 5883
world - Area 123900 140615 145358

Production 256200 347506 475533Yield 2070 2471 4569
Source: FAD Production Year Book, 1965, 1984, 1986.

Note: Percentages are calculated from the absolute figures.
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Table - 1.2 Area. Production and Yield of Rice in Major Rice Growing Countries in Asia during
1974-76 and 1986.

(Area in 1000 hectares, Production in 1000 Million Tonnes, Yield in Kg./hectare)

Sl.No. Countries/Asia 1974-76 Percentage to 1986 Percentage toAsian Total Asian Total1 2 3 4 5 6
1. India Area 38625 30.49 41000 31.46

Production 65351 20.68 90000 20.62Yield 1692 21952. Japan Area 2756 2.18 2303 1.77
Production 16116 5.10 14559 3.33Yield 5848 63223. Burma Area 9442 7.45 4800 3.68
Production 9037 2.86 15000 3.44Yield 1829 3125

4. China Area 36568 28.87 32948 25.28
Production 128435 40.64 177000 40.54Yield 3512 5372

5. Indonesia Area 8458 6.68 9871 7.57
Production 22705 7.18 39275 9.00Yield 2685 3979

6. Pakistan Area 1688 1.33 2041 1.56
Production 3834 1.21 5241 1.20Yield 2272 2567

7. Philippines-Area 3555 2.81 3471 2.66Production 6092 1.93 9350 2.14Yield 1713 2694
8. Thailand Area 7952 6.28 9970 7.65

Production 14585 4.62 19100 4.38Yield 1834 1916
Asia Area 126678 130337

Production 316031 ‘436562Yield 2495 3349
Source and Note: Ibid.
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Table - 1.3 Area, Production and Yield of Rice in India and the States and Union 2 ritcries
in India.

S1.No. States/India 1974-75 Percentage 1982-83 Percent- Gross Share ofto Indian age to Area state toTotal Indian sown All IndiaTotal GCA %1 2 3 4 5 6 7 8
1. Andhra A 3553.5 9.38 3594.5 9.51 13047 7.4

Pradesh 5700.3 14.40 7583.2 16.31Y 1604 2110
2. Assam A 2057.8 5.43 2301.8 6.09 3439 1.9

P 1983.7 5.01 2579.8 5.55Y 964 1121
3. Bihar A 5228.3 13.80 4496.3 11.90 10628 6.0

4539.6 11.47 3059.8 6.58Y 868 681
4. Gujarat A 367.0 0.97 476.1 1.26 10903 6.2

177.8 0.45 488.9 1.05Y 484 1027
5. Haryana A 275.5 0.73 489.0 1.29 5826 3.3

393.0 0.99 1275.0 2.74Y 1426 2607
6. Himachal A 92.1 0.24 88.2 0.23 949 0.5

Pradesh 96.8 0.24 73.0 0.16Y 1051 828
7. Jammu & A 238.0 0.63 274.4 0.73 978 0.6

Kashmir 456.0 1.15 574.5 1.24Y 1916 2094
8. Karnataka A 1173.0 3.10 1076.2 2.85 11228 6.3

P 1985.5 5.02 2062.0 4.44Y 1693 1916
9. Kerala A 881.4 2.33 797.9 2.11 2905 1.6

P 1333.4 3.37 1308.8 2.82Y 1513 1640
10. Madhya A 4525.8 11.95 4784.2 12.66 21756 12.3

Pradesh P 2421.4 6.12 3402.1 7.32Y 535 711
Contd.....



1 2 3
11. Maharashtra A 1307.9

P 1398.9
Y 1070

12. Manipur A 176.5
274.7

Y 1556
13. Meghalaya A 100.1

106.7

Y 1066
14. Nagaland A 64.8

38.6

Y 596
15. Orissa A 4432.0

3166.0

Y 714
16. Punjab A 569.0

1179.0

Y 2072
17. Rajastan A 130.0

100.2

Y 771
18. Sikkim A -­

y -­
19. Tamil Nadu A 2238.8

P 3574.7
Y 1597

20. Tripura A 298.8
P 326.0
Y 1091

21. Uttar A 4529.8
Pradesh P 3523.4

Y 778
22. West A 5419.5

Bengal P 6543.4
Y 1207

4 S 6 7
3.45 1486.3 3.93 20386
3.53 1948.8 4.19

1311

0.47 158.5 0.42 -­
0.69 219.2 0.47

13830026   '­
0.27 123.0 0.26

1140

0.17 110.9 0.29 -­
0.10 108.4 0.23

977

11.70 3979.2 10.53 8743
8.00 2897.0 6.23

728

1.50 1319.0 3.49 -­
2.98 4147.0 8.92 6429

3144

0.34 119.4 0.32 18596
0.25 89.6 0.19

750

-- 14.7 0.04 -­
-- 11.6 0.06
-- 789

9.03’ 3300.0 7.10 6909
18590079   -"

0.82 423.5 0.91
1430

11.96 4958.7 13.12 -­
8.90 5529.2 11.90 24773

1115

14.30 4861.5 12.86 7402
16.53 4949.1 10.65

1018

4.9

3.9

10.5

14.0

4.2

Contd....
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S1.No. Union Territory/ 1974-75 Percent- 1982-83 Percent- Gross SharesIndia age to age to Area of A11All India All India Sown Indiatotal total GCA %1 2 3 4 5 6 7 8
1. A & N Island A 11.9 0.03 12.0 0.03 -- -­

17.7 0.04 21.6 0.05 -- -­Y 1487 -- 1800 -- -- -­
2. Arunachal A 66.0 0.17 90.1 0.24 -- -­

Pradesh P 57.0 0.14 94.2 0.20 -- -­Y 864 -- 1046 -- -- -­3. Chandigarh A -­p -­y -­
4. Dadra, & Nagar A 9.1 0.02 12.0 0.03 -- -­

Haveli P 7.7 0.02 18.5 0.04 -- -­Y 846 -- 1542 -- -- -­
5. Delhi A 1.9 0.005 2.5 0.006 -- -­

1.2 0.003 3.5 0.007 -- -­Y 632 -- 1400 -- -- -­
6. Goa, Daman, Diu A 53.9 0.14 53.2 0.14 -- -­

P 71.3 0.18 118.7 0.26 142 0.09Y 1323 -- 2231 -- -- -­
7. Lakshadweep A -­p -­y -­
8. Mizoram A 57.8 0.15 29.0 0.08 -- -­P 40.2 0.10 28.3 0.06 -- -­Y 696 -- 976 -- -- -­
9. Pondicherry A 29.0 0.07 29.1 0.08 -- -­

P 64.2 0.16 42.5 0.09 51 0.03Y 2214 -- 1460 -- -- -­
All India A 37888.4 100.00 37793.8 100.00 -- -­

P 39578.9 100.00 46480.8 100.00 177041 100.00Y 1045 -- 1230 -- -- -­
A - Area in thousand Hectares.
P - Production in Thousand Tonnes.
Y - Yield per Hectare in Kg.

Source: Estimates of Area and Production of Principgi Crops in India, 1978-79, 1981-84,
Directorate of Economics and Statistics, Ministry of Agriculture, Government of
India,
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Table - 1.4 Area under Rice in Kerala (Area in ‘O00 hectare)

Cropped Annual Percentage Total cropped Total netYear Area under Yearly Percent- to gross area in the Area sownrice change age change crop state in the state1 2 3 4 5 6 7
1952-53 742.16 -- -- 35.53 2089.11 N.A.
1953-54 760.85 +18.69 +2.56 35.25 2158.62 N.A.
1954-55 763.20 + 2.35 +0.26 35.16 2170.24 N.A.
1955-56 759.35 — 3.85 -0.52 34.86 2178.31 N.A.
1956-57 762.02 + 2.67 +0.40 34.98 2178.19 N.A.
1957-58 766.76 + 4.74 +0.66 34.68 2210.88 1838
1958-59 768.42 + 1.66 +0.13 34.29 2240.63 N.A.
1959-60 768.96 + 0.54 +0.13 33.36 2305.09 N.A.
1960-61 778.91 + 9.95 +1.30 33.16 2348.86 1924
1961-62 752.69 -26.22 -3.34 32.15 2341.20 1932
1962-63 802.66 +49.97 +8.64 32.81 2446.62 2009
1963-64 805.08 + 2.42 +0.25 32.69 2462.58 2022
1964-65 801.12 - 3.96 -0.50 32.18 2489.45 2037
1965-66 802.33 + 1.21 +0.12 31.45 2551.34 2064
1966-67 799.44 - 2.89 -0.37 30.49 2621.97 2091
1967-68 809.54 +10.10 +1.38 29.36 2757.44 2129
1968-69 873.87 +64.33 +7.90 30.63 2852.76 2154
1969-70 874.06 + 0.19 +0.02 29.97 2916.09 2166
1970-71 874.93 + 0.87 +0.11 29.84 2932.54 2172
1971-72 875.16 + 0.23 +0.03 29.58 2958.36 2188
1972-73 873.70 - 1.46 -0.11 29.26 2986.48 2197
1973-74 874.68 + 0.98 +0.11 29.16 2999.58 2202
1974-75 881.47 + 6.79 +0.80 29.11 3028.00 2208
1975-76 876.00 - 5.47 -0.68 29.38 2981.28 2189
1976-77 854.37 -21.63 -2.51 29.13 2933.45 2201
1977-78 840.37 -14.00 -1.64 28.74 2923.80 2201
1978-79 799.24 -41.00 -4.38 27.70 2885.71 2204
1979-80 793.27 - 5.97 -0.75 27.79 2854.06 2195
1980-81 801.70 + 8.43 +1.13 27.79 2884.84 2180
1981-82 806.87 + 5.17 +0.62 27.77 2905.25 2190
1982-83 778.49 -28.38 -3.59 27.20 2862.07 2180
1983-84 740.09 -38.40 -4.88 25.86 2361.70 2180
1984-85 730.38 - 9.71 -1.31 25.40 2875.00 2184
1985-86 678.28 -52.1 -7.13 23.66 2866.55 2191
Source: Agricultural Statistics in Kerala, 1975.

Directorate of Economics and statistics, Trivandrum, Kerala.
Economic Review, Annual series, State Planning Board, Trivandrum, Kerala.

Note : Columns 3, 4 and 5 are estimated.
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Table - 1.5 Average Yield of Rice Crop in Kerala

(Kg. per Hectare)

Year Rice Yearly Change Annual percentage
change1 2 3 41952-53 973 -- -­1953-54 986 +13 + 1.341954-55 1072 +86 + 8.721955-56 1164 +92 + 8.581956-57 1164 -- -­1957-58 1207 +43 + 3.691958-59 1242 +35 + 2.841959-60 1350 +108 + 8.701960-61 1371 +21 + 1.561961-62 1334 -37 - 2.701962-63 1362 +28 + 2.101963-64 1401 +39 + 2.861964-65 1401 -- -­1965-66 1243 -158 +11.281966-67 1356 +113 + 9.091967-68 1388 +32 + 2.361968-69 1432 +44 + 3.171969-70 1403 -29 - 2.031970-71 1483 +80 + 5.701971-72 1544 +61 + 4.111972-73 1575 +31 + 2.011973-74 1437 -138 - 8.761974-75 1513 +76 + 5.291975-76 1517 + 4 + 0.261976-77 1468 -49 - 3.231977-78 1540 +72 + 4.901978-79 1592 +52 + 3.381979-80 1638 +46 + 2.891980-81 1587 -51 - 3.111981-82 1600 +13 + 0.821982-83 1678 +78 + 4.881983-84 1632 -46 - 2.741984-85 1720 +88 + 5.391985-86 1729 +29 + 1.69

Source: Ibid.

Note: Columns 3 and 4 are calculated.
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Table - 1.6 Production of Rice in Kerala (‘O00 tonnes)

Year Rice Change over theépreviousgyearAbsolute Per cent1 2 3 41952-53 722 -- -­1953-54 757 + 37 + 5.121954-55 818 + 61 + 8.051955-56 884 + 66 + 8.061956-57 887 + 3 + 0.331957-58 923 + 36 + 4.581958-59 954 + 31 + 3.461959-60 1038 + 84 + 8.801960-61 1068 + 30 + 2.891961-62 1004 - 64 - 5.991962-63 1093 + 89 + 8.861963-64 1128 + 35 + 3.201964-65 1121 - 7 - 0.621965-66 997 -124 -11.061966-67 1084 + 87 + 8.731967-68 1124 + 40 + 3.691968-69 1251 +127 +11.301969-70 1226 - 25 - 1.991970-71 1298 + 72 + 5.871971-72 1352 + 54 + 7.161972-73 1376 + 24 + 1.781973-74 1257 -119 - 8.681974-75 1334 + 77 + 6.131975-76 1329 - 5 - 0.381976-77 1254 - 75 - 5.671977-78 1295 + 41 + 3.271978-79 1273 - 22 - 1.701979-80 1230 - 43 - 3.381980-81 1272 + 42 + 3.721981-82 1339 + 67 + 5.271982-83 . 1306 - 33 - 2.771983-84 1208 - 98 - 7.501984-85 1256 +.48 + 3.971985-86 1173 - 83 - 6.61
Source and Note: Ibid.
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Table - 1.7 Average Farm Price of Paddy_and Average Agricultural wages

Year Price of paddy Change over previous Average Change over previousper Quintal year Wage/Day yearAbsolute Per cent Absolute Per cent1 2 3 4 5 6 7
1952-53 29.32 -- -- 1.78 -- -­
1953-54 29.75 + 0.43 + 1.47 N.A. -- -­
1954-55 28.36 - 1.39 - 4.61 N.A. -- -­
1955-56 30.02 + 1.66 + 5.85 1.48 0.30 -16.85
1956-57 36.95 + 6.93 +23.08 N.A. -- -­
1957-58 34.49 - 2.46 - 6.66 N.A. -- -­
1958-59 36.55 + 2.06 + 5.64 N.A. -- -­1959-60 39.98 + 3.43 + 9.38 N.A. -- -­
1960-61 40.51 + 0.53 + 1.33 1.85 0.37 +2S.00
1961-62 43.72 + 3.21 + 7.92 2.22 0.37 +20.00
1962-63 41.02 - 2.70 - 6.18 2.42 0.20 + 9.01
1963-64 44.04 + 3.02 + 7.36 2.51 0.09 + 3.72
1964-65 67.78 +23.74 +53.9O 2.84 0.33 +13.15
1965-66 86.77 +18.99 +28.02 3.20 0.36 +12.68
1966-67 101.76 +14.99 +17.28 3.71 0.51 +15.94
1967-68 137.48 +35.72 +35.1O 4.46 0.75 +20.22
1968-69 108.98 -28.50 -26.15 4.73 0.27 + 6.05
1969-70 102.31 - 6.67 - 6.12 4.90 0.17 + 3.59
1970-71 93.53 - 8.78 - 8.78 5.09 0.19 + 3.88
1971-72 99.62 + 6.09 + 6.81 5.44 0.35 + 6.88
1972-73 119.19 +19.S7 +19.64 5.78 0.34 + 5.88
1973-74 187.53 +68.34 +57.33 6.67 0.89 +15.40
1974-75 245.92 +58.39 +31.14 8.05 1.38 +20.69
1975-76 188.54 -52.38 -23.33 8.90 0.85 +10.56
1976-77 147.74 -40.80 -21.64 8.48 0.42 - 4.72
1977-78 132.69 -15.05 -10.19 8.67 0.19 + 2.24
1979-79 127.76 - 4.93 - 3.72 8.99 0.32 + 3.69
1979-80 137.24 + 9.48 + 7.42 9.58 0.59 + 6.56
1980-81 156.84 +18.60 +13.55 11.13 1.55 +16.18
1981-82 183.85 +28.01 +17.97 12.74 1.61 +12.64
1982-83 212.00 +28.15 +15.31 13.24 0.50 + 3.92
1983-84 261.00 +49.00 +18.77 16.08 2.84 +21.45
1984-85 218.00 -43.00 -19.72 23.41 7.33 +45.58
1985-86 246.00 +28.00 +l1.38 25.96 2.55 +10.89
Source: _Ib1d.

Statistics for Planning, 1977, 1980. 1983, 1986.
Directorate of Economics and Statistics, Trivandrum, Kerala.

Note : Columns 3, 4, 6 and 7 are estimated.
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Chapter 2

CHANGES IN CROPPING PATTERN IN KERALA

This chapter examines shifts in cropping pattern in
Kerala from 1960-'61 to 1985-'86. It appears that garden
land crops (especially coconut) have been gaining at the
expense of wet land crops (particularly paddy): and plantation
crops (particularly rubber) have been gaining at the expense
of garden land crops. Crop area data are inadequate in some
respects, but the broad conclusion of a shift in cropping
pattern holds even when the data inadequacies are accounted
for. Also examined are the technical possibilities of
substitution of coconut on paddy growing lands and rubber on
coconut growing lands.

A brief review of agricultural situation in Kerala
is described in 2.1. Changes in rice area are discussed in
2.2 and it is established that the area under rice has fallen
from 1974-'75 onwards. 2.3 discusses changes in area under
coconut and juxtaposes wth the changes in area under rice.
Possibilities of substitution of coconut for rice is described
in 2.4. 2.5 deals with changes in area under rubber and
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juxtaposes with the changes in area under coconut. 2.6
examines the possibilities of substitution of rubber for
coconut. Growth pattern of area under rice, coconut and
rubber and substitution of paddy lands in favour of coconut
and coconut in favour of rubber are presented in 2.7.

2.1. Brief Review of Agricultural Situation in Kerala

Kerala has an area of 38,86,000 square Kilometres
and a population of 272 lakhsl. Animal husbandry, Forestry
and Fisheries jointly constitute the most important single
sector in its economy. It contributes a share of 41.85 per
cent to the state income. It provides employment to 41.1
per cent of the working population.2

The land man ratio in Kerala has been declining.
It fell from 0.13 hectare of arable land in 1961 to 0.09 hectare

1. Kerala Economy, 1986 (Revised Estimate), Directorate
of Economics and Statistics, Trivandrum, Kerala.

2. Census of India (1981).
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of arable land in 1981. By the turn of the century, it is
expected to fall to 0.07 hectare

Kerala's progress has been facinating and somewhat
unusual. In education, health, land reforms etc. Kerala
has made considerable progress in the past few decades.

Land reforms in Kerala brought about radical and
comprehensive institutional changes and altered drastically
the land holding pattern in the state. One of the main
intentions of the Kerala Land Reforms Act was to put a ceil­
ing on land holdings. This resulted in a drastic reduction
in the number of large holdings registered. The tenancy
reforms, granting of ownership right to Kudikidappukar etc.
helped to increase the number of families owning or having
interest on the land.

Out of 35 lakh operational holdings in Kerala nearly
31 lakh holdings (87 per cent) are marginal, ie. below
1 hectare in size. The average size of such holdings is 0.22
hectare. About 42 per cent of the total area falls under
marginal holding. The small (between 1 and 2 hectares)and
marginal (below 1 hectare) holdings together constitute 66
per cent of the area. Thus not only a large number of the
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holdings, but also a large chunk of the area fall under small
and marginal holdings which has significant implications for
productivity and income. with all its positive gains like
distribution of land to the real cultivator, making a lot of
landless people land owners, the fact remains that agricultural
production has not gone up satisfactorily (See tables 2.1 and
2.2).

There has been some growth in agriculture, but it has
not kept pace with the growth of the population over the last
twenty five years. The net area sown rose from 19.24 lakh
hectares in 1960-61 to 21.84 lakh hectares in 1984-85 (13.3%)

and the gross cropped area rose from 23.49 lakh hectares in
1960-61 to 28.75 lakh hectares in 1984-85 (22%). This was

mostly due to an increase in the cropping intensity from
1.22 to 1.32 over the period. While there was an increase
in the stock of land put to non—agricultural uses during this
period, the area under permanent pastures and other grazing
lands, land under miscellaneous tree crops, cultivable waste,

current fallow etc. fell substantially through this period
(See table 2.3).

After 1960-61 area under most of the crops increased.
Area under rice which had increased from 7.8 lakh hectares in
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1960-61 to 8.8 lakh hectares in 1974-75 and then declined

to 7.3 lakh hectares in 1984-85. The area under pulses

declined from 0.44 lakh hectares in 1960-61 to 0.32 lakh

hectares in 1984-85. The area under oilseeds (sesamum)

increased from 0.12 lakh hectares to 0.14 lakh hectares

in 1984-85. Among the annual crops. area under Tapioca

increased from 2.4 lakh hectares in 1960-61 to 3.2 lakh

hectares in 1974-75 and declined to 2.3 lakh hectares in

1984-85. Among perennial crops. area under coconut went

up from 5 lakh hectares in 1960-61 to 7.5 lakh hectares in

1974-75 but declined to 6.9 lakh hectares in 1984-85. Area

under pepper went up from 0.99 lakh hectares in 1960-61 to

1.18 lakh hectares in 1974-75 but fell down to 1.02 lakh

hectares in 1984-85. The area under cashewnut went up pro­

gressively from 0.54 lakh hectares in 1960-61 to 1.42 lakh

hectares in 1984-85. Plantation crops in general have registered

substantial increase in area. The area under cardamom increased

from 0.27 lakh hectares in 1960-61 to 0.61 lakh hectares in

1984-85. The area under tea has remained more or less the same,

while the area under rubber increased from 1.2 lakh hectares in

1960-61 to 3.1 lakh hectares in 1984-85 and the area under
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Table - 2.3 Land use Pattern in Kerala

(Area in °ooo ha.)

81. Classification 19§0'61 1970’Zl— 1984-85No. of Land Abso- Percent Abso- Percent Abso- Percentlute lute lute
1. Total Geographi- 3886 100.00 3886 100.00 3886 100.00

cal Area

2. Forests 1056 27.37 1055 27.35 1082 27.84
3. Land put to Non- 205 5.31 275 7.13 280 7.20

Agricultural
uses

4. Barren and unculti- 151 3.91 72 1.87 86 2.21
vable waste

5. Permanent Pastures 45 1.17 28 0.73 4 0.11
and other Grazing
Land

6. Land under Misce1l- 204 5.29 132 3.42 51 1.31
aneous Tree Crops

7. Cultivable waste 144 3.73 80 2.07 130 3.34
Land

8. Fallow Land other 62 1.61 23 0.60 27 0.70
than current Fallow

9. Current Fallow 67 1.74 24 0.62 42 1.07
10. Net Area sown 1924 49.87 2172 56.30 2184 56.22
11. Area Sown More than 425 11.02 761 19.73 690 17.76

once

12. Total cropped Area 2349 60.89 2933 76.02 2875 73.98

Source: Directorate of Economics and Statistics, Trivandrum,
Kerala.
(Percentages are calculated from the absolute figures)
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coffee went up from 0.16 lakh hectares in 1960-61 to 0.64 lakh
hectares in 1984-85.

Production of important crops has increased in varying
degrees from 1960-61 onwards, spectacular increase in production
was noticed only in some plantation crops. Annual production
of rice in the state increased from 10.65 lakh tonnes in 1960-61

to 12.6 lakh tonnes in 1984-85. though the all time high level
of production viz.. 13.76 lakh tonnes was in 1972-73. The annual
production of tapioca went up from 16.83 lakh tonnes in 1960-61
to 39.5 lakh tonnes in 1984-85. The most important cash crop
of the common man in Kerala viz.. coconut provides a dismal
picture. The total production of coconut declined from 3220
million nuts in 1960-61 to 2602 million nuts in 1983-84 but

increased to 3395 million nuts in 1984-85. The productivity of
coconut declined steeply from 6130 nuts per hectare in 1960-61
to 4925 nuts per hectare in 1984-85. Production of pepper,
marginally increased during this period although its productivity
declined. The production of cardamom nearly trebled during this
period while that of cashewnuts declined. Tremendous increases
in production were noticed in plantation crops like Tea, Coffee
and Rubber. The production of rubber in the State increased
from 2.3 lakh tonnes in 1960-61 to 17.2 lakh tonnes in 1984-85

and Tea from 0.10 lakh tonnes to 0.48 lakh tonnes respectively.
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Comparative statement of area, production and producti­

is furnished in Table 2.4.
vity of selected crops for the years 1960-61. 1974-75 and 1984-85

Table - 2.4 Comparative statement showing Area, Production
and Productivity of various crops for the years
1960-61, 1974-75 and 1984-85

Unit

ange

1960-61 1974-75 Percent- 1984-85 Percent­
age ch­

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Net area sown

Gross Cropped
Area

Rice

Coconut

Tapioca

Tea

Coffee

Rubber

Cardamom

Pepper

Cashewnut

Banana &
Plantains

Arecanut

Lakh Ha. 19.24

23.48

7.78

5.00

2.42

0.37

0.16

14.76

28.96

13.24

49.6

30.99

2.70

31.25

65.57

67.86

19.19

94.44

6.82

age ch­
ange

7 8
21.84 - 1.1
28.75 - 5.1

7.30 -17.2
6089 " 709
2033
0035 " 709
0.64 72.97
3.10 53.46
0.61 29.79
1.02 -13.66
1.42 35.24
0.50 6.38

0.59 -36.66

(Contd....)
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1 2 3 4 5 6 7 8
Production

1. Rice Lakh Tn.10.68 13.34 24.91 12.56 - 5.9
2. Coconut Million 32.20 37.19 15.50 33.95 -8. 8

nuts

3. Tapioca Lakh Tn.16.56 56.25 239.67 39.53 -29.73

4. Tea " 0.40 0.49 22.5 0.48 - 2.15
5. Coffee " 0.07 0.15 114.29 0.47 213.33
6. Rubber " 0.23 1.22 430.43 1.72 40.98
7. Cardamom " 0.01 0.02 100.00 0.03 50.00
8. Pepper " 0.27 0.27 0.00 0.19 -29.73
9. Cashewnut " 0.83 1.18 42.17 0.76 -35.60
10. Banana & " 3.28 3.57 8.84 3.16 -11.49

Plantains

11. Arecanut Million 7737 13777 78.07 8589 -37.66
nuts

(Contd...)
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1 2 3 4 5 6 7 8
Productivity

1. Rice Kg/ha. 1371 1513 10.36 1720 13.68
2. Coconut No. of nuts643O 4971 -22.70 4925 - 9.93

per ha.
3. Tapioca Kg/ha. 6949 17696 154.6616982-«4.04
4. Tea " 1073 1301 21.24 1382 6.23
5. Coffee " 442 431 - 2.5 732 69.84
6. Rubber " 187 601 221.39 555 - 7.66
7. Cardamom " 45 44 - 2.23 47 6.82
8. Pepper " 271 230 -15.13 190 -17.40
9. Cashewnut " 1558 1122 -27.99 533 -52.5

10. Banana and Plan- " 7381 7564 2.48 6373 -15.75
tains

11. Arecanut No. of nuts 142601 148072 3.14 145357 -1.84
per ha.

Source: Qp. Cit., Agricultural Statistics in Kerala, 1975.
Statistics for Planning 1977, 1980, 1983, 1986.

1985. 1986.
(Percentages are estimated from the given absolute
figures)

Economic Review,
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It is evident from table 2.4 that only the productivity
of rice has been increasing continuously from 1960-61 to 1984-85.
The yield level of tea also has been increasing upto 1984-85,
but the rate of increase was high only upto 1974-75. The yield
levels of Tapioca, rubber, Banana and other plantains and
arecanut also have been increasing upto 1974-75 but declined
thereafter, but the yield levels in the case of coffee and
cardamom have been increasing after 1974-75 also.

An overall trend of the shifting of land area, towards
non-food crops from food crops is indicated in Table 2.5.
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Table - 2.5 Classification of Crops according_to
Percentage Change in area, production
and Yield

Total
Crops

NO.

Rice, Tapioca, Tea,
Rubber, Banana and
other plantains,
Arecanut

Coconut, Coffee, Carda­
mom, Pepper, Cardamom

11

Coffee, Cardamom

Rubber

Cashewnut, Banana and
other plantains

Rice, Tea
Coconut, Tapioca,
Pepper, Arecanut

11

Source:

Note: Negative,
duction,

Derived from Table 2.4.

Y = Yield per hectare.
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The classification of crops in Table 2.5 gives a clear
picture of change in cropping pattern in the state. From
1960-61 to 1974-75 there has been positive change in area and
production in all the 11 crops under consideration. But negative
change is seen in yield in the case of five crops. Only coffee
and Cardamom indicated positive percentage change in area,

production and yield during 1974-75 to 1984-85. Rubber depicts
a negative percentage change in yield and positive change in
area and production. Cashewnut, banana and other plantains
showed positive change in area and negative change in production
and yield. While tea and rice showed positive change in yield
and negative change in area and production, coconut, tapioca,
pepper and arecanut indicated a decline in area, production and
yield during the same period. That is area under coffee,
Cardamom, rubber, cashewnut and banana and other plantains

increased during 1960-61 to 1984-85. Area and production to­
gether increased in the case of coffee, cardamom and rubber,
but yield decreased with regard to rubber during 1974-75 to
1984-85.

There has been a shift of land area towards coffee,
cardamom, rubber, cashewnut and banana and other plantains.

Positive change in yield of rice and tea has not been sufficient
to offset the decline in area and hence decline in production
also. Hence it is evident that there has been a shift of land
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area towards non—food crops from food crops during 1960-61 to
1984-85.

Taking into consideration the area under different
crops, area under rice, coconut and rubber can be marked as

the first, the second and the third. Again the area under
rice and coconut was declining after 1974-75, but area under
rubber was increasing very rapidly.

Changes in Area Under Paddy

The area under cultivation in the state can be
classified into two broad categories: (1) area under wet land
cultivation and (2) area under dry land cultivation. The
former consists mainly of paddy while the latter includes such
commercial crops as coconut, arecanut, tapioca, yam, cocoa,
pepper and vegetables. Of these, paddy and coconut are the
principal crops grown by the small farmers. However, of late,
agricultural scene in Kerala has undergone a sea-change.
Highly remunerative cash crops like coconut, arecanut and
rubber are now being raised in the erstwhile paddy fields.
Such shifts in the cropping pattern have already taken place
in almost all the districts of the state.
of Kerala has also made mention of the trend. According to
the Economic Review "There was a gradual expansion of area by

3. Kerala Economic Review, 1979.

The Economic Review3
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the non-foodgrains sector. This expansion is mainly at the
cost of the foodgrains sector".

Official sources of statistics on the area under rice
give us only the total gross cropped area under rice in each
year, not the net sown area (ie.. the actual physical area
under rice). The gross area may increase either due to an
increase in multiple cropping or an increase in the physical
(ie.. net) area under the crops during a particular production
cycle. From the regular official figures it is not possible
to separate these two components and to measure the changes
in the physical area. It is crucial to the enquiry. to know
if there has been a fall in the net area under rice. Fortunately,
some estimates of the net area under rice and the intensity of
cultivation have been obtained for three time points.

The changes in gross cropped area and the relative
area (ie., proportion to total area) of rice are focussed at
first. Again identifying the various phases of change as well
as the districts in which this change has been most marked are
aimed at. Then the figures on net area sown and intensity of
cultivation for three time points are presentedauuion the
basis of the net area figures, the observed changes in the
gross cropped area are interpreted.

In general, the gross area under rice has been declining
in both absolute and relative terms. However, while the pro­
portion of area under rice to total area started falling in
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the early sixties. the decline in absolute terms began only in
the mid seventies (See Table 2.6 and Diagrams 2.1 & 2.2).

Among the districts. a large absolute decline in gross
area over the period 1960-'61 to 1978-'79 is seen in Trivandrum
in the south and Canannore and Kozhikode in the north. But

after that, the decline in area was so steep that it led to
absolute decline in gross area in all districts except Ernakulam
(Table 2.7). All these districts differ from Ernakulam in that
they show a continuous decline in area during the third phase
from 1974-'75.

The relative area under rice, on the other hand, fell
almost continuously throughout the period of study in the whole
of Kerala, the major part of this fall occurring between 1960-61
and 1968-69 (Table 2.6). Of the districts Alleppey and Kottayam,
however, show an almost continuous increase in relative area

under rice upto 1977-78. Since then these districts also
show a continuous and steep fall in relative area (Table 2.7).
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Tabla - 2.6 Area Under Rice in Hectares and Proportigg to Total
Cro Area 1 Distri ct-vise_ ('000)

Year Trivandrum Quilon Alleppay Kottayam Ernakulam Trichur Palqhat Kozhikode Canannore All Kerala

1960-61 37417 46143 79339 39965 77394 102197 192103 103115 95693 773.91(19.03) (17.95) (35.73) (12.36) (35.06) (51.92) (60.33) (30.24) (35.77) (33.15)
1961-62 36411 44939 76125 33706 74150 93435 191204 105250 92434 752.69(13.41) (17.46) (34.33) (12.34) (34.00) (49.41) (60.03) (29.43) (34.53) (32.15)
1962-63 33531 49691 32302 40775 33534 103213 194439 111242 33395 302.66(19.45) (13.33) (37.16) (12.73) (33.50) (53.04) (59.10) (30.21) (27.31) (32.32)
1963-64 33739 49605 32320 40691 33560 103493 1:;362 111042 95738 805.08(19.73) (17.91) (37.33) (12.60) (35.14) (53.60) (60.10) (30.96) (30.63) (32.71)
1964-65 33602 49469 31911 40775 33040 107536 194666 109344 95223 301.12(19.57) (17.75) (37.27) (12.44) (35.04) (53.34) (53.44) (29.53) (30.34) (32_13)
1965-66 33734 49637 31603 40530 33460 103307 195121 110793 94244 302 33(13.79) (17.26) (36.71 (12.11) (33.30) (52.20) (57.70) (23.67) (29.22) (31:44)
1966-67 39036 50057 31037 39732 34172 103344 194326 103306 92373 799.44(13.11) (16.34) (35.37) (11.32) (32.20) (50.35) (56.35) (23.76) (29.12) (30.52)
1967-63 39533 50373 31703 41003 35937 103967 196963 111294 93551 309.54(16.44) (15.10) (35.52) (11.56) (31.52) (49.53) (54.90) (26.91) (23.12) (29.33)
1963-69 39962 51735 36713 49336 93994 114371 211352 125155 97653 373.37(16.99) (14.99) (36.76) (13.33) (34.23) (49.60) (55.10) (29.12) (23.44) (30.63)
1969-70 39439 51333 35240 50031 93691 113311 211326 130334 93653 374.06(16.74) -(14.73) (36.09) (13.44) (33.40) (47.93) (54.31) (29.26) (26.33) (29.97)
1970-71 39496 51333 35162 50033 93691 115267 211419 129136 93692 374.93(16.25) (15.20) (36.63) (13.45) (33.93) (46.90) (54.30) (27.73) (26.95) (29.34)
1971-72 39496 51729 35162 50033 93691 115267 211393 129633 93702 375.16' (15.33) (14.52) (36.52) (13.63) (32.90 (47.60) (53.34) (27.75) (27.52) (29.53)
1972-73 39436 51155 91131 50209 94046 110492 210390 123333 97957 373.70(15.36) (14.24) 33.45) (13.34) (33.13) (45.32) (52.31) (27.03) (26.92) (29.26)
1973-74 39765 51139 92039 50036 94333 109914 211755 127624 93065 374.63(16.23) (13.73) (33.35) (13.25) (32.70) (44.70) (52.30) (26.63) (23.02) (29.16)
1974-75 39926 51636 96459 49920 95561 103966 213653 127339 97961 881.46(16.19) (13.69) (39.41) (13.17) (33.02) (44.23) (52.35) (26.42) (27.63) (29.11)
1975-76 37447 53053 96316 50326 103223 126426 201323 117437 34466 376.02(15.30) (15.36) 40.63) (14.41) (35.94) (51.17) (52.36) (23.34) (22.04) (29.33)
1976-77 37976 49657 33591 55351 103447 113065 199412 114916 31459 354.37(15.71) (14.73) (39.13) (15.61) (36.63) (50.76) (53.29) (23.06 (21.99) 29. 13
1977-73 34529 50333 90907 49326 107250 119763 199312 110376 73523 340.37(15.22) (15.52) (41.10) (14.53) (34.23) (51.19) (52.20) (22.24) (20.26) (23.74)
1973-79 33030 50315 75501 41153 105237 115737 199666 105113 72325 799.24(14.67) (16.54) (36.12) (12.16) (32.97) (43.74) (51.39) (21.97) (13.91) (27.70)
1979-30 32569 49395 30059 35421 106663 110634 203210 101459 73497 793.27(15.07) (16.67) (37.33) (10.37) (33.33) (43.47) (51.13) (21.63) (19.06) 27.79)
1930-31 32533 50055 32466 35775 107934 110314 209033 100074 73465 301.70(14.47) (17.01) (37.61) (10.91) (32.93) (47.62) (51.23) (21.74) (19.06) 27.30)
1931-32 30775 50406 33 606 33232 105937 115511 206799 97945 72560 905-90(13.42) (16.34) (40.09) (11.43) (32.52) (43.33) (51.36) (20.35) (19.11) (27.73)
1932-33 29391 49601 33362 33700 101155 107711 193360 97533 71672 778.49(13.12) (17.13) (39.62) (11.32) (31.03) (47.16) (49.50) (20.90) (13.99) (27.13)
1933-34 27079 47330 79050 37717 91333 103391 192769 91370 63942 740.09(12.11) (16.27 (35.75) (11.59) (23.13) (45.37) (43.37) 19.70 (13.30) (25. 36)
1934-35 27020 50041 73571 35620 94023 102540 191396 87853 63305 730.38

(12.00) (17.36) (36.24 (10.93) (23.43) (44.73) (47.23) (13.63) (16.62) (25.39)1935-36 26352 44149 61133 35533 39406 95215 132320 31362 62256 673.23(11.93) (16.12) (23.11) (10.65) (25.95) (43.33) (45.73) (17.43) (16.02) (23.65)
Notes: 1. Area in Idukki redistributed between Kottayam and Ernakulam. that of Malapuram between Palghat and

2.
3.

Kozhikode, Wynad between Kozhikode and Canannore, Pathanamthitta among Quilon, Kottayam and Alleppey
and that of Kasargode in Canannore according to the proportion derived from a three year average priorto the formation of the new district.
Figures in parentheses refer to proportion to Total cropped area.
Unpublished data for the latest period obtained from the Directorate of Economics and Statistics.
Trivandrum, Kerala.

source: Op. Cit.. 1. Agricultural Statistics in Kerala. 1975. 2. Statistics for Planning 1977, 1980, 1983, 1986.
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Table - 2.7 Chagge in Gross and Relative Area under Rice
1960-'61 to 1985-'86

Districts/State Gross Area Relative AreaPercentage Percentage

Trivandrum -29.57 - 7.10
Quilon - 4.32 - 1.83
Alleppey -22.93 - 7.67
Kottayam -11.09 - 2.21
Ernakulam +14.78 - 9.11
Trichur - 6.77 - 8.54
Palghat - 5.10 -14.60
Kozhikode -24.28 -12.76
Canannore -34.95 -19.75
Kerala -12.92 - 9.51

Source: Derived from Table 2.6.
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Table - 2.8 Net Area, Gross Cropped Area and Intensity
of Cultivation under Rice (‘O00 hectares)

1969-701 1975-762 1976-77 3
Type of Land ------------------------------------------------ -­

Net Area Gross Area Net Area Gross Area Net Gross
Area Area

Single Cropp- 181.7 181.7 193.3 193.3 156.6 156.6
ed Land

Double Cropp- 336.8 673.6 294.5 589.0 291.4 582.7
ed Land

Triple Cropp- 6.3 18.9 31.2 93.6 38.4 115.1
ed Land

Total 524.8 874.2 519.0 875.9 486.4 854.4

Intensity ofCropping of Rice 166.58 168.77 175.69
(Per cent)*

Note: *Intensity of Cropping of rice = Gross area under riceNet area under rice X 100
Source: 1. K.N. Syamasundaran Nair, "What Ails Rice Production in

High Rainfall Tropics - Kerala - A Case" presented to
the Symposium on Rice Research and Development. Patambi,
21-23, Dec. 1977.

2. Season and Crop Reports, 1975-'76, Directorate of
Economics and Statistics, Trivandrum, Kerala.

3. Ibid, 1976-77.
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Interestingly, between 1960-61 and 68-69 when the

proportion of area under rice declined significantly, the
absolute gross area rose sharply. This implies that the area
under some other crop/crops increased more rapidly than rice
area. After 1974-75, both the absolute and relative rice
area fell.

The data on net area under rice are for 1969-70,

1975-76 and 1976-77. The period in which the state-wise
gross area under rice stagnated is from 1969-70 to 1974-75.
In this period, the net area under rice actually fell, but

the intensity of cultivation increased normally, causing
little change in the gross area under rice (Table 2.8).

Between 1975-76 and 1976-77 (which fall within the

third phase) there is a sharp fall in net area. As noted
earlier, the gross area also fell. The fall in net area
occurred mainly from single cropped lands (Table 2.8).
Of course, we interpret this data with caution since it is
not strictly possible to draw inferences from data relating
to two consecutive years, and what is observed may be a
phenomenon peculiar to those particular years.

The changes observed in gross area can be interpreted
as follows. Between 1960-61 and 1968-69 there was a large
increase in the gross cropped area. This was possibly

because of the increase in the intensity of cultivation in
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this period, the actual increase in net area under rice. even
during this period, could not have been very large except for
some amount of reclamation of land from Kayal. Net area
actually fell between 1968-69 and 1974-75. The increase in
intensity of cultivation tapered off, perhaps because most of
the land in which multiple cropping was possible had already
been brought under cultivation. Gross area under rice,
therefore, stagnated during this period. Between 1974-75 and
1985-86 the gross area under rice fell, though less sharply
in some districts than in others. This fall could have been
for two reasons:

1. fall in intensity of cultivation and/or
2. fall in actual net sown area

It appears unlikely that lands already under multiple crops.
would be cropped less intensively. unless some other crop
was being grown between two crops of paddy. Ac;ually, the
intensity of cropping of rice rose between 1975-76 and 1976-77
(Table 2.8) indicating that the lands in rice cultivation
were now mainly the lands that were being more intensively
cultivated. Though we do not have data for the subsequent
years it is highly probable that the further decline in the
gross area under rice has been mainly on account of fall in
actual net area, due to diversion of paddy lands under single
cropping.
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It would be interesting to examine in which districts

or regions this phenomenon of decline in net area under rice,
has been occurring. Unfortunately district-wise data on net
area under rice are available only for two consecutive years,
1975-76 and 1976-77. The information for earlier years is
confined to the distribution of gross area under rice as between
autumn, winter and summer crops. On comparing these latter
estimates with the district-wise net area of rice in 1975-76,
some interesting results are obtained as can be seen from
Table 2.9.

Column (1). (3) and (5) in Table 2.9 give the area
under rice in each district in the season in which this area
was the highest in 1960-61, 1965-66 and 1969-70. This
indicates the minimum net area under rice for each district
in the respective years. It will be seen that this estimated
minimum net area under rice in these years is significantly
higher than the actual net area in 1976-77 in Canannore district.
It is higher also in Palghat, Malapuram, Kozhikode and (to a
much smaller extent) Trivandrum district. It will be recalled
that Trivandrum, Canannore, Kozhikode followed by Palghat

showed the sharpest fall in area (absolute and relative)from
1960-61.
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This implies clearly that the net area under rice in
the northern districts of Canannore, Kozhikode, Malapuram and

Palghat has fallen between 1960-61 and 1974-75, the major part
of this fall took place after 1965-66, particularly in the
Canannore district. In the southern districts of Trivandrum
and Quilon the fall in net area has been marked only since
1969-70. In the central districts, it is not possible to say
anything definitely regarding this from the available data;
though that does not exclude the possibility of some fall in
net area even in these districts.

This lends support to our earlier interpretation of
the changes in gross cropped area, that the increase in gross
cropped area noticed in the first phase (1960-61 to 1968-69)
was mainly due to increase in intensity of cultivation and not
due to any increase in actual area, particularly in the northern
districts.

A fall in net area under rice could mean that the
following processes were occurring. Land previously under rice
cultivation might now be left fellow, though one would expect

this to be only a transitory phenomenon before the land is put
to an alternative use. Alternatively, rice might be substituted
by a more remunerative garden land crop, like coconut and
coconut by a more lucrative plantation crop, like rubber. some
of the land could also have been converted into housesites,
especially since the price of land for house sites has been
rising sharply in recent years.
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2.3. Changes in Area under Coconut

Looking at the absolute area under coconut, for all
Kerala, we see that there has been continuous increase in area
from 1960-61 to 1974-75 and then a decline upto 1980-81. From

1960-61 to 1974-75 the area under coconut increased by 49.41
per cent. The greater part of this increase (37 per cent) took
place between 1960-61 and 1968-69 (Table 2.10 and Diagrams
2.3 5; 2.4).

At a more disaggregate level, Canannore district more
than doubled and Palghat district nearly doubled their area
under coconut within the period 1960-61 to 1985-86 (Table 2.11).
Kozhikode, Trichur, Ernakulam followed by Trivandrum and Quilon

districts also showed a phenomenal increase in the area under
coconut in the same period while Alleppey and Kottayam districts
indicated decline.

It is observed that the major part of the increase
in area took place in most districts between 1960-61 and
1968-69. The percentage increases in the absolute area under
coconut (37 per cent) was much larger than the increase in the
absolute area under rice (12.19 per cent)during this period.
This is consistent with and explains our earlier observation
that the sharp increase in the absolute area along with the
fall in the relative area under rice during this period was due
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Table - 2.10 Area under Coconut (Hectares) and Proportion to
Total Cropped Area

('000)

Year Trivandrum Quilon Alleppey Kottayam Ernakulam Trichur Palghat Kozhikode-Canannore All Kerala

1960-61 55039 64713 75829 58795 44172 35977 18488 99341 48414 500.76(27.99) (25.17) (34.17) (18.92) (19.88) (18.30) (5.80) (27.79) (18.10) (21.32)
1961-62 55326 64865 77064 58944 44890 37020 18765 99484 48472 504.82(27.98) (25.17) (34.81) (18.80) (20.60) (19.60) (5.90) (27.81) (18.14) (21.56)
1962-63 55815 70261 68425 63705 44951 34673 20335 114350 66744 539.26(28.17) (25.32) (30.90) (19.89) (20.70) (17.00) (6.20) (31.06) (21.72) (22.40)
1963-64 56864 70431 69059 64698 46405 35497 20929 113877 67239 544.99(29.10) (25.43) (31.56) (20.03) (19.52) (17.53) (6.45) (31.75) (21.53) (22.14)
1964-65 58711 73455 70784 67065 46966 36835 21589 113642 69944 558.99(29.77) (26.35) (32.21) (20.43) (19.82) (17.75) (6.50) (30.61) (22.07) (22.15)
1965-66 61150 74019 75599 71618 51740 37236 22903 118332 73716 586.31(29.66) (25.74) (34.01) (21.40) (20.94) (17.85) (6.80) (30.79) (22.86) (22.98)
1966-67 61762 77718 77592 70009 59132 40958 25650 12069 76071 609.58(28.65) (26.15) (34.33) (19.95) (22.60) (19.13) (7.42) (30.80) (23.85) (23.28)
1967-68 70401 80052 79675 70865 59273 41148 27658 131078 78571 638.72(29.24) (23.99) (34.64) (19.98) (21.73) (18.70) (7.70) (31.69) (23.59) (23.16)
1968-69 73885 85000 81557 78272 62784 48916 32911 132345 90393 686.06(31.41) (24.60) (35.58) (20.92) (22.90) (21.21) (8.60) (30.80) (26.32) (24.05)
1969-70 67137 91732 82463 75705 63758 50451 34063 138599 93931 707.84(28.46) (26.06) (34.92) (20.30) (22.92) (21.34) (8.75) (31.10) (25.65) (24.27)
1970-71 76515 92512 81962 74839 64687 54861 33775 146750 93235 719.14(31.49) (27.11) (35.30) (20.11) (23.36) (22.32) (8.67) (31.50) (25.46) (24.52)
1971-72 77326 104272 82139 71020 70352 54684 34211 148581 88575 730.26(31.00) (29.26) (35.23) (19.11) (24.70) (22.37) (8.63) (31.79) (24.69) (24.68)
1972-73 76194 106798 79941 74737 70880 56869 34552 154235 91223 745.43(30.60) (29.73) (33.73) (19.86) (24.97) (23.33) (8.65) (32.54) (25.07) (24.96)
1973-74 76956 106798 79941 71242‘ 70880 56869 35724 155195 $1223 744.83(31.50) (28.75) (33.31) (18.84) (24.57) (23.13) (8.91) (32.44) (26.06) (24.83)
1974-75 77270 107409 79963 71317 71059 57328 35979 155571 92277 748.17(31.33) (28.46) (32.68) (18.82) (24.55) (23.30) (8.82) (32.28 (26.03) (24.71)
1975-76 74074~ 98073 72824 60577 59789 50699 28237 156474 92198 692.95

(31.21) (28.40) (30.76) (17.18) (19.85) (20.52) (7.33) (31.77) (24.06) (23.24)1976-77 79335 93465 64338 59560 65053 50030 29106 161483 92575 694.99- e (32.83) (27.81) (28.42) (16.65) (21.97) (21.51) (7.78) (31.71) (24.49) (23.69)
1977-78 75806 87563 59354 54294 68567 49641 29436 154562 94256 673.48(33.42) (26.96) (26.84) (16.05) (21.88) (21.22) (7.71) (31.15) (24.32) (23.03)
1978-79 72775 81381 61814 57009 72779 50690 29551 149087 85541 660.63(32.27) (26.49) (29.57) (16.84) (22.79) (21.34) (7.68) (31.16) (22.21) (22.89)
1979-80 73485 84488 62907 57644 67967 53549 31785 153723 77109 662.66(33.33) (28.00) (29.44) (18.01) (21.18) (23.58) (8.06) (32.98) (20.10) (23.23)
1980-81 73771 86765 63114 59424 69189 54030 32954 144143 72980 651.37(32.46) (27.89) (28.90) (17.88) (21.04) (23.38) (8.09) (31.30) (19.06) (22.56)
1981-82 73515 84544 62118 59437 71002 57312 32916 147994 78780 666.62(32.03) (28.62) (27.93) (17.82) 21.78) 23.75) (8.19) (31.49) (20.68) (22.96)
1982-83 73727 85178 62118 59562 71601 57312 33688 152129 80063 674.38(33.48) (29.21) (29.25) (18.18) (22.15) (24.84) (8.46) (32.41) (21.05) (23.55)
1983-84 73568 85018 65714 59175 70300 58929 33186 152709 83682 682.28(33.18) (28.81) (29.86) (17.99) (21.41) (25.99) (8.27) (33.12) (22.28) (23.83)
1984-85 76969 78927 61625 55697 63196 62438 35504 161438 71689 687.48(34.22) (27.43) (28.44) (17.07) (19.09) (26.96) (8.91) (34.18) (18.99) (23.90)
1985-86 73094 78769 66223 57826 68424 60366 36349 166485 97146 704.68(33.49) (28.94) (30.41) (17.16) (19.83) (27.40) (9.05) (35.39) (25.06) (24.56)

Notes: 1. Area in Idukki redistributed between Kottayam and Ernakulam, that of Malapuram between Palghat and Kozhikode,
wynad between Kozhikode and Canannore, Pathanamthitta among Quilon, Kottayam and Alleppey and that of Kasargode
in Canannore according to the proportion derived from a three year average prior to the formation of the newdistrict.

2. Figures in parentheses refer to proportion to Total cropped area.
3. Unpublished data for the latest period obtained from the Directorate of Economics and Statistics,

Trivandrum, Kerala.
Source: 02. flit: 1. Agricultural Statistics in Kerala, 1975.

2. Statistics for Planning, 1977, 1980, 1983, 1986.
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Table - 2.11 Chagge in Gross and Relative Area under Coconut}
1960-61 to 1985-86

Districts/State Gross Area Relative AreaPercentage Percentage

Trivandrum + 32.80 + 5.50
Quilon + 21.72 + 3.77
Alleppey - 12.67 - 3.76
Kottayam - 1.65 - 1.76
Ernakulam + 54.90 - 0.05
Trichur + 67.79 + 9.10
Palghat + 96.61 + 3.25
Kozhikode + 67.59 + 7.60
Canannore +100.66 + 6.96
Kerala + 40.72 + 3.24

Source: Derived from Table 2.10.
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to the still sharper increase in area under some other crop/
crops, one of which was coconut.

The relative area under coconut increased steadily
between 1960-61 and 1985-86, by 3.24 per cent for Kerala as a
whole. Among the districts, Trichur showsthe maximum increase

in the relative area under coconut in the same period, followed
by Kozhikode, Canannore, Trivandrum, Quilon and Palghat districts.
Alleppey, Kottayam and Ernakulam (to a lesser extent) districts
indicate decline in relative area during the same period
(Table 2.11).

Juxtaposing the change noticed in the area under
rice_ in 2.2; with the changes in the area under coconut, it
is observed that, whereas rice was losing area both absolutely
(net area) and relatively, coconut was gaining. District-wise,
the northern most districts of Canannore and Kozhikode followed

by Palghat and the southern most districts of Trivandrum and
Quilon show this tendency to shift out of rice cultivation,
these districts together with Ernakulam and Trichur show also
large increase in area under coconut. But Alleppey and Kottayam
districts depict decline in area under coconut.

2.4. Substitution of Coconut for Rice

The area under current fellows were falling
consistently from 1960-61 to 1974-75 in all districts, then
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there was sudden increase in the land left fellow in 1975-76
and this has continued to increase thereafter in almost all
districts upto 1984-85 (Table 2.12 and Diagrams 2.5 & 2.6).

Trivandrum district has shown the maximum increase

in current fallows during recent years, increasing more than
421 per cent between 1974-75 and 1984-85. Other districts
that showing remarkable growth in fallow land are Alleppey,
Quilon, Trichur, Palghat, Kozhikode and Canannore. It is
significant that Palghat, Trichur, Alleppey and Ernakulam are
districts which had the largest proportion of their area under
rice cultivation. Alleppey, though it did not register much
of shift in the cropping pattern, as it was seen earlier,
outstrips all other districts except one in its increase in
current fallows. A possible reason for this could be that
the wet lands cultivated in this region are not convertible
into garden lands, being mainly 'Kayal' lands. Hence the only
option available to farmers if they do not wish to cultivate
rice is to leave it fallow (Table 2.13).

As observed in 2.2: land left fallow will not
permanently be left as such. Current fallows can only be a
transitory phenomenon before the land is put to alternative
use. One such case is cultivation of a more remunerative
crop. like coconut.



Year Trivandrum

1960-61 2713
1961-62 2239
1962-63 2238
1963-64 1856
1964-65 1169
1965-66 1085
1966-67 597
1967-68 466
1968-69 281
1969-70 253
1970-71 275
1971-72 263
1972-73 239
1973-74 231
1974-75 224
1975-76 1304
1976-77 1172
1977-78 2411
1978-79 1261
1979-80 1352
1980-81 1301
1981-82 1472
1982-83 1449
1983-84 1311
1984-85 1166

Quilon

Table - 2.12 Current Fallow

Alleppey
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(Hectares)

Kottayam Ernakulam Trichur Palghat Kozhikode Canannore
x—¢::::—::¢—can-$132121-nu-2:-03¢:_—::a——-—a—2u-u—:—-—.u-Q-n-no-$:—:¢q.-2-or:14--2:;--ix--.:—a-4--p--:——¢¢———::::

3709

3413

2218

1709

1869

1570

1384

1384

480

425

398

434

399

488

484

1313

1654

1834

1917

1859

1953

1891

1858

1567

1528

5835

5935

3439

1924

639

790

600

494

344

458

568

528

594

561

530

1475

2013

5435

3817

2955

2067

2131

2302

2443

2048

7041

6698

5986

4818

3648

2945

1815

1815

3159

3258

3462

3381

4665

5429

4410

2852

2765

4576

4553

5913

4836

3837

4312

4000

3805

6910

7112

3214

2646

2178

1820

2255

2255

2883

3204

3229

3189

4773

6230

4794

5458

5046

4527

4113

4527

4353

4396

4422

4257

4114

4624

4325

2455

1808

1007

1630

1860

1860

1847

1681

1581

1765

1554

1744

1546

3583

4067

4501

4266

4954

4860

4561

4781

4660

4423

9297

9572

7857

8600

9341

8760

7798

5044

4197

4281

4430

4564

4224

4418

4327

8528

9640

10264

10213

10371

11049

10491

10605

10015

10124

15425

15335

12733

10792

8278

8200

5044

5093

5492

5410

5261

4901

4460

4585

4186

3983

4495

6564

6889

6341

8088

9561

8719

8246

8597

11468

11737

3741

3956

6605

6420

5093

4922

4471

4272

A431

4350

4756

4266

3888

7172

6557

5999

5221

5112

5174

6147

6007

6439

5953

67022

66366

43881

38109

34734

33220

26446

23333

23154

23242

23635

23379

25664

27952

24389

35668

37409

46111

42246

43384

43579

44487

44455

4293?

41758

Notes: 1. Area in Idukki redistributed between Kottayam and Ernakulam, that of Malapuram between Palghat and
Kozhikode, Wynad between Kozhikode and Canannore, Pathanamthitta among Quilon, Kottayam and Alleppey
and that of Kasargode in Canannore according to the proportion derived from a three year average
prior to the formation of the new district.

SOLIICE 3

2.

Kerala.

Statistics for Planning,
1. ggricultural Statistics in Kerala,

1977, 1980,
1975.

1983,

Figures in parentheses refer to proportion to Total cropped area.
3. Unpublished data for the latest period obtained from the Directorate of Economics and Statistics.

Trivandrum,
0p.Cit.:
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Table - 2.13 Percentage Change in Current Fallow;
1974-'75 to 1984—'85 and 1960-61 to
1974-75

Districts/State 1974-75 to 1984-85 1960-61 to 1974-75
Percentage Change Percentage change

Trivandrum 421 -91.74
Quilon 216 -86.95
Alleppey 286 -90.92
Kottayam - 13.72 -37.37
Ernakulam - 14.18 -30.62
Trichur 186 -66.57
Palghat 134 -53.46
Kozhikode 105 -72.86
Canannore 53 -66.10
Kerala 71 -63.61

Source: Derived from Table 2.12.
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There are two commonly observed ways in which paddy

lands are converted into coconut gardens. Coconut saplings
are planted on the bunds of the paddy fields. This also helps
to strengthen the bunds. Gradually these bunds are widened
and another row of coconut saplings are planted, and this goes
on till the whole field is converted into a raised coconut
garden. In the second method, the land is raised in mounds
within the paddy fields, at regular distance from each other,
and coconut saplings are planted on them. As these plants
reach a certain stage in their growth, more such mounds are
raised till the plot is converted into a coconut garden.

The advantage of these two methods is that, in the
period before the coconut palms mature, paddy continue to be
planted and harvested between the bunds or mounds so that
during the gestation periods when no income is forthcoming
from coconut, there is income from rice. The initial investment
involved in this process is also limited.

In the earlier discussion, on the topographical
features of Kerala and its impact on the cropping pattern,
it was observed that rice was grown under varied topographical
conditions in the flat landscape of the lowlands, in the
valleys, and in the terraced slopes of the midlands. Coconut
is a crop which prefers moist soil conditions, and can be
grown in all these conditions as well. Hence, topographically
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it is possible for rice to be substituted by coconut in the
lowlands and in the valleys and terraced slopes of the mid­
lands. At the same time coconut can substitute, besides rice,
other garden land crops, such as arecanut. pepper, cashewnut,
tapioca, etc. on the slopes of the midlands.

The topographical possibilities reinforce the data
analysed above; which indicate a trend towards substitution
of paddy in favour of coconut on paddy lands. It was seen that
the net area under rice has been falling from the early 1960s
in some districts but mre markedly in recent years. On the
other hand coconut has been gaining rapidly throughout the
period. Besides, the districts which showed the greatest
tendency to shift away from rice experienced also the greatest
increase in coconut area (eg. the northern district). In the
one district, Alleppey, where substitution possibilities are
limited, fallow land has sharply increased. These trends
have important implications for the rice economy of Kerala.

Like Alleppey, Kottayam also did not show much of
shift in the cropping pattern, as it was seen earlier and also
outstrips all other districts in its increase in relative area
under rubber.

2.5. Changes in Area under Rubber

Rubber is an important plantation crop and is extensi­
vely cultivated throughout the state. Kerala has a near monopoly
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for the cultivation of this crop. Now rubber cultivation has
spread to other parts of India also. Since the return on
rubber is very attractive compared to other crops.more and
more area occupied by the other crops are being brought under
rubber in recent years. Kottayam leads other districts in
the cultivation of rubber while Quilon, Ernakulam and Canannore

are the other major rubber growing districts in the state.
(Table 2.14 and Diagrams 2.7 & 2.8).

Looking at the absolute area under rubber, for all
Kerala, there has been a continuous increase in area from

1960-61 to 1985-86. In general, the gross area under rubber
has been increasing in both absolute and relative terms
(Table 2.14). The intensity of increase in gross and relative
area under rubber has been higher after 1974-75, while both
relative and gross area under rice has been declining in the
same period (Table 2.6). It is clear that the area under
rubber increased by 168.83 per cent over a period 1960-61 to
1985-86, only a smaller part of this increase (64.66 per cent)
took place between 1960-61 and 1974-75.

At a more disaggregate level, the area under rubber
increased more than five times in Palghat and Alleppey, four
times in Trivandrum, three times in Canannore and Ernakulam

and two times in Quilon, Kottayam and all Kerala. Kozhikode
and Trichur districts showed only 74 and 52 per cent increase
in area under rubber respectively (Table 2.15). Thus all the
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Table - 2.14 Area Under Rubber in Hectares and Proartion to Total.
Cropped Area: 1960-61 to 1985-86 - District - Vise.

('000)

Year Trivandrum Quilon Alleppey Kottayam Ernakulam Trichur Palghat Kozhikode Canannore A11 Kerala

1960-61 3175 21534 1960 43136 15339 6260 5064 14927 10332 122.37(1.52) (3.56) (0.90 (13.33) (7.21) (3.05) (1.57) (4.20) (3.73) (5.24)
1961-62 4147 22769 2320 44764 17663 6367 5900 16340 12304 133.03(2.02) (3.91) (0.90) (14.33) (3.26) (3.70) (1.33) (4.47) (4.49) (5.63)
1962-63 4336 23035 2500 44959 13525 6397 6230 13393 12442 137.91(2.02) (3.49) (1.36) (14.06) (3.37) (3.43) (1.32) (5.16) (3.91) (5.64)
1963-64 4693 .24755 2715 46670 19433 7337 4977 19333 12441 142.91(2.55) (9.02) (1.36) (14.55) (7.93) (3.47) (1.54) 5.42 (3.35 (5.31)
1964-65 4344 24920 2737 46943 19634 7564 7296 20190 12774 146.95(2.54) (3.96) (1.36) 14.33) (3.44) (3.35) (2.10) (5.39) (4.10) (5.91)
1965-66 4344 25672 2736 46953 21423 7624 7334 20159 12334 149.63(2.43) (9.03) (1.35) (14.03) (3.50) (3.33) (2.10) (5.21) (4.04) (5.33)1966-67 5245 26437 2327 46619 22102 7630 7490 20294 12913 153.36(2.31) (3.75) (1.34) (13.39) (3.40) (3.74) (2.02) (5.10) (4.03) (5.34)
1967-63 5361 23069 3103 40377 25534 7353 7972 20909 13714 162.92(2.43) (3.33) (1.30) (11.55) (9.52) (3.64) (2.23) (4.76) (4.20) (5.91)
1963-69 6323 29320 3217 51411 25333 3076 3190 21591 14013 163.53(2.55) (3.33) (1.27) (13.64) (9.09) (3.46) (2.03) (5.12) (4.03) (5.92)
1969-70 6321 30653 3446 54231 26140 3214 3637 22239 14759 175.19(2.97) (3.31) (1.27) (14.52) (9.25) (3.39) (2.31) (4.93) (4.03) (6.00)
1970-71 7040 30333 3534 55444 26459 3402 3752 23612 15079 179.26(2.33) (9.09) (1.72) (14.73) (9.39) (3.25) (2.23) (5.32) (4.10) (6.10)
1971-72 7407 31543 3713 56412 26996 3962 16233 22032 15229 133.61(2.31) (3.99) (1.72) (15.26) (9.47) (3.67) (3.37) (4.39) (4.13) (6.39)
1972-73 7620 32163 3797 57931 27035 9762 13101 22934 16160 195.60(3.21) (3.91) (1.69) (15.63) (9.41) (4.10) (4.32) (5.05 (4.40) (6.56)
1973-74 7640 32330 3733 61707 25613 3929 17733 22773 93(3.23) (3.63) (1.67) (16.76) (3.93) (3.63) (4.29) (5.02) (2.43) (§?6$?
1974-75 7732 32612 3315 62633 25393 3952 13242 23161 19223 202.32(3.24) (3.75) (1.63) (16.93) (3.31) (3.66) (4.20) (5.01) (5.35) (5.57)1975-76 6307 33995 4029 62749 29316 7735 17042 23333 2(2.53) (9.36) (1.69) (13.16) (9.43) (3.24) (4.03) (5.01) (5232) (gf7:?1976-77 7907 33500 3347 64972 26491 3924 19511 24012(3.31) (10.12) (1.77) (13.16) (3.34) (3.36) (4.35) (5.22) figégg) (3912)1977-73 3031.. 34759 3365 65151 26319 3947 19631 2 03(3.51) (10.76) (1.31) (19.29) (3.63) (3.35) (4.32) (5.13) %g?i?) (7225;1973-79 3153 34933 3375 65723 27316 3950 19936 2(3.54) (11.40) (1.91) (19.70) (3.39) (3.73) (4.99) (g?g?) (5.2?) (7442)1979-30 3246 34674 4030 65723 27594 3963 20103 24553(3.65) (11.67) (1.37) (20.50) (3.72) (3.93) (5.04) (5.35) ?§?33) (;?§§?1930-31 3735 33390 ’ 4273 74050 29965 9336 22653 ’ 2533(3.95) (13.27) (1.33) (22.42) (9.15) (3.90) (5.64) (5.65) %6?;7) (3725?1931-32 3735 33390 4273 74050 29965 9336 22653 25235(3.90) (13.13) (1.30) (22.36) (9.20) (3.75) (5.71) (5.32) (§?g§) (3719;1932-33 10153 33666 4314 77511 34544 9445 25464 27006 23(4.52) (13.40) (2.36) (23.03) (10.77) (3.93) (6.22) (5.76) (7f2;) fgféi?1933-34 11574 44590 9734 35993 35916 10760 21773 7(5.33) (15.25) (4.52) (26.21) (11.01) (4.35) (5.57) (5333) ?Z?§3> (3143?1934-35 14391 43257 9629 96591 45261 11019 23340 304(6.67) (16.57) (4.59) (29.57) (13.64) (4.73) (5.94) (6.33) ?3ffg) %10°gg)
1935-36 14721 53204 9939 102903 49573 9493 27010 25996 3 7(6.33) (21.25) (4.61) (30.47) (14.53) (4.11) (6.73) (5.57) (3:23) ???:§f)
Notes: 1. Area in Idukki redistributed between Kottayatn and Ernakulam, that of Malapurarn between Pg1ghag mmKozhikode wynad between Kozhikode and Canannore, Pathgnanmmtt gun, xott

and that 3: Kasarqode 1n Canannore according 60 6'10 PI-'°P0rtion 36°.-'1"3:31 :m°:'6m..a¥::r°23.:§§:P§3i'o:to the formation of the new district.
2. Figures in parentheses refer to proportion to Total cropped area.
3. Unpublished data for the latest period obtained from the Directorate of Economics and Statistics.Trivandnnn, Kerala.

Source: 92. cit.: £0 ul u 1 S atistics in Keral 1975.° 5 °’ °‘ 3"" n 1 980. 1933. 1936.
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districts and all Kerala showed a rapid increase in the area
under rubber during 1960-61 to 1985-86. Alleppey and Kottayam
indicated decline in the area under rice and coconut during
the same period. Ernakulam also showed a slight decline in
area under coconut.

It is observed that the major part of the increase
in area under rubber took place in most districts between
1974-75 and 1985-86. This is consistent with and explains
our earlier observation that the sharp decline in both absolute
and relative area under rice during this period was due to the
still sharper increase in area under some other crop/crops.
one of which was rubber.

The relative area under rubber increased steadily
between 1960-61 and 1985-86, by 6.27 per cent for Kerala as a
whole. Among the districts, Kottayam showed the maximum
increase in the relative area (16.64 per cent) under rubber
in the same period, followed by Quilon. Ernakulam, Trivandrum,
Palghat, Canannore, Alleppey, Kozhikode and Trichur districts
(Table 2.15). This is in line with the earlier observation
that among the districts, Trichur showed the maximum increase
in the relative area under coconut and Alleppey, Kottayam and
Ernakulam depicted a decline in relative area during the
same period.
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Table - 2.15 Change in Gross and Relative Area under
Rubber. 1960-61 to 1985-86

Districts/State Gross Area Relative AreaPercentage Percentage

Trivandrum 363.65 5.36
Quilon 170.29 12.69
Alleppey 407.09 3.71
Kottayam 138.55 16.64
Ernakulam 212.00 7.37
Trichur 51.65 1.06
Palghat 433.37 5.21
Kozhikode 74.15 1.37
Canannore 212.80 4.54
Kerala 168.83 6.27

Source: Derived from Table 2.14.
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Juxtaposing the change noticed in the area under
coconut in 2.4, with the changes in the area under rubber,
it is observed that whereas coconut is losing area both
absolutely and relatively after 1974-75, rubber is gaining.
Kottayam, Ernakulam, Alleppey, Quilon and Palghat districts
show the tendency to shift out of coconut cultivation. Again
these districts together with Trivandrum and Canannore show the
maximum increase in the relative area under rubber, Kozhikode
and Trichur districts indicate not much increase in area under
rubber.

2.6. Substitution of Rubber for Coconut

As noticed earlier the area under current fallows

were falling consistently from 1960-61 to 1974-75 in all
districts, then there was sudden increase in the land left
fallow in 1975-76 and this has continued to increase thereafter

in almost all districts upto 1984-85 (Table 2.12).

Trivandrum district has shown the maximum increase

in current fallows during recent years, increasing more than
421 per cent between 1974-75 and 1984-85. Other districts
that showed remarkable growth in fallows are Alleppey, Quilon,
Trichur, Palghat, Kozhikode and Canannore. It is significant
that Trivandrum, Kozhikode, Alleppey, Quilon and Canannore
are the districts which had the largest proportion of their
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area under coconut cultivation. Kottayam, though it did not
register increase in current fallows, as it was seen earlier,
outstrips all districts in its increase in relative area under
rubber. Hence the only option available to farmers if they
do not wish to cultivate coconut is to increase the cultivation
of rubber; since the return on rubber is very attractive compared
to other crops.

As observed in 2.2, land left fallow will not
permanently be left as such. Current fallows can only be a
transitory phenomenon before the land is put to alternative
use. One such use is cultivation of a more remunerative crop,
like rubber.

In the earlier discussion, on the topographical
features of Kerala and its impact on the cropping pattern, it
was observed that rice was grown under varied topographical
conditions in the flat landscape of the low lands, in the
valleys, and in the terraced slopes of the midlands. Coconut
is a crop which prefers moist soil conditions, and can be grown
in all those conditions as well. Rubber usually grows in the
tropical belt lying within 15° and 10° 5 of the equator and

usually at an altitude of 300 meters above mean sea level.
A warm and humid climate is required for the cultivation of
rubber. The annual rainfall should be between 200 to 300 cm.
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and should be well distributed. Stiff alluvial soil which is

neither too steep nor swampy is suited for the cultivation of
rubber. The midland enjoys an intense diversity of seasonal,
annual and perennial crops, like rice, sugarcane, tapioca,
banana, ginger, coconut, arecanut, pepper, cashewnut, rubber etc.
Hence topographically it is possible for rice to be substituted
by coconut in the low lands and in the valleys and terraced
slopes of the midlands. At the same time coconut can substitute,
besides rice, other crops, such as arecanut, pepper, cashewnut,
tapioca, rubber etc. on the slopes of the midlands.

The topographical possibilities reinforce the data
analysed above, which indicate a trend towards substitution of
paddy in favour of coconut on paddy lands and coconut in favour
of rubber on coconut gardens. It was seen that the net area
under rice has been falling from the early 1960s in some districts,
but more markedly in recent years. On the other hand, coconut
has been gaining rapidly upto 1974-75 and then falling year after
year upto 1981-82 and then increasing slightly upto 1985-86.
But, rubber has been gaining rapidly upto 1974-75 and even more
rapidly since then. Besides the districts which showed the
greatest tendency to shift away from coconut experienced also
greatest increase in rubber area (eg. Kottayam, Quilon, Ernakulam,
Trivandrum, Palghat, etc.). These trends have important
implications for the coconut economy of Kerala.
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2.7. Growth Pattern of Area under Rice, Coconut and Rubber

In the main, area under three main crops are treated
viz., rice, coconut and rubber. Growth rates are calculated
in order to measure the average annual growth rate of area under
the three crops.

On examination of growth rate presented in table 2.16
in the state as a whole, it is quite evident that the area under
the three crops increased during the first and the second periods.
While the growth rates of area under rice and coconut were
negative, the growth rate of area under rubber is positive during
the third period. Again the growth rate of area under rice is
negative during the combined period also, but the growth rates
of the area under the other two crops are positive. The decline
in area under rice is more pronounced compared to the decline
in area under coconut. The highest positive growth rate of area
is seen in the case of rubber during the second, the third and
the combined periods, but the highest growth rate of area is
seen with regard to coconut during the first period. The same
trend is seen in Kottayam district also, where the absolute
area under rubber is the highest.

It is evident from table 2.16 that the growth rate of
area under rice in all the districts and the state as a whole
and coconut in five districts out of nine and the state as a

whole indicate negative growth rates of area, whereas the area
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under rubber depicts very high positive gkowth rates. The
decline in area under both rice and coconut is so high and it
has resulted in negative growth rates of area under rice in
five districts and all Kerala and coconut in three districts.
The growth rates of area under rubber were high, and positive
during the combined period also (Table 2.16).

One important conclusion emerging from the analysis
is that the area under rice is on the decrease especially
after 1974-75 while the area under coconut is on the increase

upto 1974-75 and the area under rubber is on the increase
especially after 1974-75. It depicts a trend towards sub­
stitution of paddy in favour of coconut upto 1974-75 and coconut
in favour of rubber particularly after 1974-75.
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Chapter 3

TRENDS IN AREA, YIELD AND PRODUCTION

Rice is the most important crop in Kerala. It accounts
for about 26 per cent of the gross cropped area, more than 99
per cent of the production of cereals and 91.1 per cent of the
seasonal crops. It is the staple food of a population of
272 lakhs.1 But the internal production of it meets only 42
per cent of the domestic requirements. It is estimated that
by the turn of the century, the population of the State would
grow to 33 million who would need 3.90 million tonnes of rice.
This comes to three times the current internal production.
If production does not increase adequately, there would be a
yawning gap between availability and requirements. This would
necessitate extreme dependence on outside supplies with all
the attendant risks and uncertainties. This shows the gravity
of Kerala's food problem and the need to find urgent solutions
for increasing rice production through all possible means.

From 1960-61 to 1974-75 the area under rice increased

at an annual compound growth rate of 1.14 per cent, yield went
up from 1317 Kg/ha. to 1513 Kg/ha. indicating a low annual
growth rate of about one per cent and production increased at

1. Kerala Economic Review, 1986, Page 3.
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an annual compound growth rate of about 2 per cent. Between
1974-75 and 1985-86, the growth rate of area turned out to be
negative (-2.05 per cent). In spite of a slight improvement
in the growth rate of yield as compared to the previous period.
because of the fall in the area, production remained more or
less stagnant upto 1982-83, and then further declined as a
result of greater decline in cropped area. The production of
rice in 1985-86 was only 1.17 million tonnes as against the
peak production of 1.37 million tonnes in 1972-73. This is
somewhat different from the all India pattern where agricultural
growth in the seventies was much faster than in the sixties

(Table 3o1)- 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 period of decelerated
growth.

The decline in area was attributed to a number of

factors such as the reversal of the rising trend in paddy price
from 1974-75 and increased cost of production. Along with this
trend in relative prices, yield increase is only marginal and
the relative profitability of rice has become unfavourable.
The poor performance of rice production in Kerala is also
attributed to a number of constraints, such as, diverse
agroclimatic conditions, acidic soils, uneven distribution of
rainfall, soil erosion, multiple cropping, high incidence of
pests and diseases and low level of fertiliser use.
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Table - 3.1 Area, Production and Yield of Rice
in All India and All Kerala

Area(Mil1ion Production(Million Yield (Kg/ha.)
Year hectares) TonnesL_All All All All All AllIndia Kerala India Kerala India Kerala

1960-61 34.13 0.78 51.86 1.07 1520 1371
1970-71 37.59 0.87 63.34 1.30 1685 1483
1980-81 40.15 0.80 80.31 1.27 2000 1587
1983-84 41.24 0.74 90.05 1.21 2183 1632
1984-85 41.16 0.73 87.99 1.26 2138 1720

Source: For All India- Yojana, Oct. 16-31, 1987, Page 7.
For All Kerala - Directorate of Economics &
Statistics, Government of Kerala.
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Most of the studies on rice in Kerala are based on

data aggregated over seasons and over space, such aggregations
might conceal some of the inherent trends in the disaggregated
data by mutual adjustments of the positive and negative trends.
In particular, the observed stability in production of rice
in Kerala may not be uniformily spread over the three seasons
and over the different spatial regions of the state. An
analysis of area, production and productivity at the micro
level with taluks as strata, would indicate that one cannot
assume that the traditional paddy fields hold the same natural
endowments for rice production or are homogenous in agro­
ecological conditions. Even within a taluk there may be
heterogeneity. However, the scope of analysis beyond the
taluk strata is at the moment, restricted for want of data.

The main purpose of this chapter is to analyse the
trends in area, yield and production of rice during the three
seasons in the State as a whole. The analysis is done with
reference to nine former districts for 26 years and 57 taluks
for 12 years.

Paddy is grown during the three seasons, viz.,
autumn, winter and summer. The changes in area, yield and
production during the three seasons and for the combined
seasons are analysed. Though the most appropriate procedure

to study spatial divergence might have been an analysis based
on the agro-climatic zones, existing data base did not permit
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such an analysis.

Growth and stability of output are two important
concerns of agricultural development policies in India. As
pointed out by C.H.H. Rao (1975). S.R. Sen (1967) and others,
measures adopted for achieving growth in agricultural production
through extension of area under crops and intensive use of
inputs, especially the HYV have often resulted in increasing
the annual fluctuations in production. Though rice production
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 might have influenced annual fluctuations
in area, yield and production. In this study annual variations
in area, yield and production are measured using the co-efficien
of variation for each period separately and for the combined
period in order to identify the nature of changes in stability
over periods and regions.

An attempt is made here to analyse the factors
responsible for the changes in yield with particular reference
to the role of HYV, irrigation facilities and fertiliser
consumption. Since yield data for HYV and non-HYV according

to irrigation facilities are available only for the third
period, the analysis is confined to this period only.
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3.1. State Level Analysis

Of the total area of 6,78,281 hectares under rice
during 1985-86, 41.24 per cent is cultivated in autumn, 46.21
per cent in winter and 12.55 per cent in summer. The share of
autumn rice was slightly less than half the total area under
rice in the beginning of the sixties except for the year 1960-61.
But this share gradually declined until the middle of the
seventies. Further, the area under autumn was higher than the
area under winter until 1974-75, but in a majority of years
in the subsequent period area under winter rice exceeded the
area under autumn. The area under summer accounts for 10 to

13 per cent of the total area under rice. Table 3.2 and
Diagram 3.1 indicate the share of autumn, winter and summer
rice in total area under rice in Kerala.

The average yield of rice increased from 1371 Kgs.
per hectare in 1960-61 to 1729 Kgs. per hectare in 1985-86.
The maximum yield during this period was 1729 Kgs. per hectare
in 1985-86 and minimum was 1243 Kgs. per hectare in 1965-66.

Seasonal variations in yield indicated a range
between 1148 Kgs. per hectare in 1961-62 and 1723 Kgs. per
hectare in 1984-85 for autumn, between 118 Kgs. per hectare

in 1965-66 and 1681 Kgs. per hectare in 1985-86 for winter,
and between 1122 Kgs. per hectare in 1965-66 and 2316 Kgs. per
hectare in 1971-72 for summer. From 1960-61 to 1985-86, the



Table - 3.2 Share of Autumn, winter and Summer Rice in the
Total Area under Rice

Percentage Area under
Autum Winter Sumer

Total Area
(‘O00 Hectares)
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1960-61

1961-62

1962-63

1963-64

1964-65

1965-66

1966-67

1967-68

1968-69

1969-70

1970-71

1971-72

1972-73

1973-74

1974-75

1975-76

1976-77

1977-78

1978-79

1979-80

1980-81

1981-82

1982-83

1983-84

1984-85

1985-86

50.9

48.6

49.4

49.4

49.3

49.6

49.6

49.3

45.2

45.0

45.2

45.2

44.9

43.9

44.8

42.8

42.6

43.4

43.4

43.9

43.6

43.0

44.0

44.3

43.6

41.2

39.4

41.5

41.0

41.0

41.1

40.9

41.0

40.4

43.6

43.7

43.7

43.6

43.7

42.6

43.7

45.2

44.7

44.1

43.3

42.8

44.2

44.1

45.3

43.9

44.7

46.2

9.7

9.9

9.6

9.6

9.6

9.5

9.4

10.3

11.2

11.3

11.1

11.2

11.4

13.5

11.5

12.0

12.7

12.5

13.3

13.3

12.2

12.0

10.7

11.8

11.7

12.6

779

753

803

805

801

802

799

810

874

874

875

875

874

875

881

876

854

840

799

793

802

807

778

740

730

678

Source: Compiled from the estimates of area under crops prepared by the
Directorate of Economics and Statistics, Government of Kerala.
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Table - 3.3 Season-wise yield of Rice in Kerala

Year Autumn winter Summer Average

1960-61 1263 1458 1577 13711961-62 1148 1479 1630 13341962-63 1249 1464 1512 13621963-64 1282 1513 1540 14011964-65 1252 1548 1521 14011965-66 1311 1188 1122 12431966-67 1261 1439 1487 13561967-68 1305 1435 1596 13881968-69 1320 1502 1610 14321969-70 1324 1378 1819 14031970-71 1365 1484 1960 14841971-72 1397 1562 2316 15451972-73 1470 1594 1917 15751973-74 1542 1333 1424 14371974-75 1356 1565 1929 15131975-76 1555 1578 1836 15181976-77 1339 1540 1641 14681977-78 1511 1508 1759 15411978-79 1569 1533 1861 15871979-80 1630 1550 1952 16381980-81 1585 1549 1726 15871981-82 1604 1654 1864 16601982-83 1689 1606 1935 16781983-84 1588 1604 1901 16321984-85 1723 1652 1966 17201985-86 1652 1681 2162 1729

Source: Compiled from the estimates of yield of paddy prepared by the
Directorate of Economics and statistics, Government of Kerala.
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highest yield per hectare was recorded for the summer crop in 23
years, for the autumn crop in two years and for the winter crop in
one year. In terms of the ranking of yield levels during these
26 years, the combination SWAZ of the highest yield during
summer (S) followed by winter (W) and the least in autuman (A)
was observed in 17 years. The frequency of other combinations
were SAW in six years, Asw, Aws and WSA in one year each.

The annual average is greatly influenced by the performance
of the summer crop. During the 26 years (considered here) summer
yield was above the annual average yield in 24 years and only
twice it was below the average. During the winter season, yield
levels were above the annual average in 13 years and were below
the annual average in 12 years and exactly the same in one year.
Autumn yields were below the annual average in 21 years and were
above the annual average in only five years (Table 3.3 and
Diagram 3.2).

2. S = Summer, W = Winter, A = Autumn.



Table - 3.4 Shares of Autumn, winter and Summer Production in the
Total Production

Year Share of Production During Total product­
Autumn winter Summer (.0oé°:onnes)(Per cent)

1960-61 46.9 41.9 11.2 10681961-62 41.9 46.0 12.1 10041962-63 45.3 44.1 10.6 10931963-64 45.3 44.2 10.5 11281964-65 44.1 45.4 10.5 11211965-66 52.3 39.1 8.6 9971966-67 46.0 43.4 10.6 10841967-68 46.4 41.8 11.8 11241968-69 41.7 45.7 12.6 12511969-70 42.5 42.9 14.6 12261970-71 41.5 43.7 14.8 12981971-72 40.8 44.2 15.0 13521972-73 41.9 44.3 13.8 13761973-74 48.2 40.4 11.4 12571974-75 40.1 45.2 14.7 13371975-76 41.4 45.0 13.6 13291976-77 38.9 46.9 14.2 12541977-78 42.6 43.2 13.9 12951978-79 42.8 41.6 15.6 12731979-80 43.7 40.5 15.8 13001980-81 43.5 43.1 13.3 12721981-82 41.6 44.0 14.4 13391982-83 44.3 43.3 12.4 13061983-84 43.1 43.1 13.8 12081984-85 43.7 43.0 13.3 12561985-86 39.4 44.9 15.7 1173
Source: Compiled from the estimates of Production of rice Prepared by the

Directorate of Economics and Statistics, Government of Kerala.
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During 1985-86, the total production of rice in Kerala
was 11,73,051 tonnes. This consisted of 4,61,992 tonnes in
autumn, 5,26,981 tonnes in winter and 1,84,078 tonnes in summer.

The shares of autumn, winter and summer production in the total
production were 39.38 per cent, 44.92 per cent and 15.70 per cent
respectively. Between 1960-61 and 1985-86, the maximum production
was 13,76,370 tonnes in 1972-73 and the minimum was 9,97,49O

tonnes in 1965-66. The autumn production was maximum in 1973-74

and minimum in 1962-63, while the winter production was maximum

in 1972-73 and minimum in 1965-66. The summer production was
maximum in 1979-80 and minimum in 1965-66. The share of autumn

production in the total production ranged between 38.9 per cent
in 1976-77 and 52.3 per cent in 1965-66, winter production
shares ranged between 39.1 per cent in 1965-66 and 46.9 per cent
in 1976-77 and summer production shares ranged between 8.6 per
cent in 1965-66 and 15.8 per cent in 1979-80 (Table 3.4 and
Diagram 3.3).

3.2. District Level Analysis

From the analysis of district level data, it would be
possible to obtain a broad picture regarding the trends
in area, yield and output of rice. It would be better
to examine how far the performance of rice differs among
districts of the State and what are the factors that are
responsible for such differences. Similarly, the
performance of rice differs among the crop seasons, the
examination of the causes for this would be interesting.
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Trivandrum 7­
5339.5»: 6.33.18‘ (54? =3)

Of the total area of 26,352 hectaresTGh§er rice during
1985-86, 48.9 per cent was cultivated in autumn, 50 per cent
in winter and 1.1 per cent in summer. For most of the years,
ie., out of the 26 years the area under winter was higher than
the area under autumn for 22 years and only for four years
area under autumn was higher than the area under winter. The
share of winter rice was slightly higher than half the total
area under rice and slightly less than half the area under
rice with regard to autumn rice in almost all the years.
Area under summer rice was very meagre and accounts for only
one to six per cent of the total area under rice except in
the year 1976-77, which accounts for about 13 per cent of the
total area under rice.

The average yield of rice increased from 1531 Kgs.
per hectare during 1960-61 to 1787 Kgs. per hectare during
1985-86. The maximum yield during this period was 1787 Kgs.
per hectare in 1985-86 and the minimum was 1300 Kgs. per

hectare in 1966-67. Seasonal variations in yield showed a
range between 1106 Kg. per hectare in 1964-65 and 2094 Kgs.
per hectare in 1985-86 for autumn, between 1171 Kgs. per
hectare in 1983-84 and 1676 Kgs. per hectare in 1960-61 for
winter and between 758 Kgs. per hectare in 1968-69 and

1960-61298 Kgs. per hectare in 1974-75 for summer. From
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1985-86, the highest yield per hectare was recorded for the
winter crop in 17 years, for the autumn crop in nine years
and for the summer crop yield level was very low compared
to other two seasons. In terms of ranking of yield levels
during these 26 years, the combination WAS of highest yield
during winter (W) followed by autumn (A) and the least in
summer (S) was observed in 11 years. The frequency of other
combinations were AWS in eight years, WA in five years, Aw

in one year (since for six years data are not available for
summer crop) and for one year yield for the summer and
autumn crop was equal and highest yield come under winter

crop.

The annual average was greatly influenced by the
performance of the winter crop. During the 26 years considered
here winter yield had been above the annual average yield in
18 years and was below the State average in eight years.
During the autumn season, yield levels were above the annual
average in 10 years and were below the annual average for
16 years. Summer yields were below the annual average in all
the 20 years.

The total production of rice in Trivandrum was
47,106 tonnes consisting of 26,965 tonnes in autumn, 19,806
tonnes in winter and 335 tonnes in summer during 1985-86.
The shares of autumn, winter and summer production in the



30202O

101

total production were 57.2 per cent, 42.1 per cent and 0.7
per cent respectively. Between 1960-61 and 1985-86, the
maximum production was 64,182 tonnes in 1971-72 and the

minimum was 36,462 tonnes in 1983-84. 1971-72 and 1983-84

indicated maximum and minimum production respectively during

the seasons autumn and winter, whereas the summer production
was maximum in 1976-77 and minimum in 1966-67. The share of

autumn production in the total production ranged between
39.3 per cent in 1964-65 and 57.2 per cent in 1985-86, winter
production shares ranged between 42.1 per cent in 1985-86
and 60.7 per cent in 1964-65 and summer production shares

ranged between 0.4 per cent in 1966-67 and 5.4 per cent in
1976-77.

Quilon

During 1985-86, out of the total area of 44,149
hectares, 45.7 per cent was cultivated in autumn, 53.0 per
cent in winter and 1.3 per cent in summer. But, of the 26
years, the area under winter is higher than the area under
autumn for 24 years and the area under autumn is higher than
area under winter only for two years. The share of area under
winter rice was higher than half of the total area under rice
and less than half the area under rice with regard to autumn
rice in almost all years. Area under summer rice accounted
for 0.4 to 2.8 per cent of the total area under rice.
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The maximum yield during 1960-61 to 1985-86 was

1744 Kgs. per hectare in 1985-86 and the minimum was 1261 Kgs.

per hectare in 1965-66. Seasonal variations in yield showed
a range between 839 Kgs. per hectare in 1964-65 and 1804 Kgs.

per hectare in 1985-86 for autumn, between 1267 Kgs. per
hectare in 1965-66 and 1825 Kgs. per hectare in 1968-69 for
winter, and between 589 Kgs. per hectare in 1977-78 and 2101 Kgs.
per hectare in 1985-86 for summer. From 1960-61 to 1985-86,
the highest yield per hectare was recorded for the winter rice
in 22 years, for the autumn and summer rice in two years each.
In terms of ranking of yield levels during these 26 years, the
combination WAS of highest yield during winter (W) followed by
autumn (A) and the least in summer (5) is observed in 15 years.
The frequency of Combinations are WSA in seven years, Aws in

two years, SWA and SAW in one year each.

The annual average was greatly influenced by the per­
formance of the winter crop. During the 26 years considered
here winter yield was above the annual average yield in 23
years and was below annual average in three years. During
the autumn and summer seasons, yield levels were above the
annual average in four years and were below annual average in
22 years each. Both summer and autumn yields were low compared

to winter yield of rice.

During 1985-86, the total production was 77,021 tonnes
consisting of 36,369 tonnes in autumn, 39,446 tonnes in winter
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and 1206 tonnes in summer. winter andThe shares of autumn,

summer production were 47.2 per cent, 51.2 per cent and 1.6
per cent respectively. Between 1960-61 and 1985-86, the
maximum production was 85,846 tonnes in 1982-83 and the

minimum 62,571 tonnes in 1965-66. The autumn production was

maximum in 1982-83 and minimum in 1964-65, the winter product­
ion was maximum in 1968-69 and minimum in 1983-84 and the

summer production was maximum in 1970-71 and minimum in

1983-84. The share of autumn production in the total production
ranged between 27.4 per cent in 1964-65 and 51.7 per cent in
1983-84, winter production shares ranged between 48 per cent
in 1983-84 and 70.3 per cent in 1964-65 and summer production

shares ranged between 0.3 per cent in 1983-84 and 2.7 per cent
in 1970-71.

Alleppey

During 1985-86, of the total area of 61,118 hectares,
24.7 per cent was cultivated in autumn, 29.6 per cent in winter
and 45.7 per cent in summer. Of the 26 years, the area under
summer was higher than the area under autumn and winter for

18 years, the area under autumn was higher than the area under
winter and summer for six years and the area under winter was
higher than area under autumn and summer for two years. The
share of area under summer rice was slightly higher than half
of the total area under rice in seven years, slightly lower
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than half of total area under rice in five years and lower
than that in all the rest of the years. Area under autumn
rice accounted for 24.7 to 44.6 per cent, winter rice 21.3 to
43.8 per cent and summer rice 26.6 per cent to 52.3 per cent
of the total area under rice.

The average yield increased from 1516 Kgs. per
hectare in 1960-61 to 2018 Kgs. per hectare in 1985-86. The
maximum yield during 1960-61 to 1985-86 was 2018 Kgs. per

hectare in 1985-86 and the minimum, 1135 Kgs. per hectare in
1965-66. Seasonal variation in yield showed a range between
868 Kgs. per hectare in 1968-69 and 1863 Kgs. per hectare in
1984-85 for autumn, between 925 Kgs. per hectare in 1973-74
and 1853 Kgs. per hectare in 1976-77 for winter and between
1114 Kgs. per hectare in 1965-66 and 2742 Kgs. per hectare in
1985-86 for summer. The highest yield per hectare was recorded
for summer rice in 25 years, and for autumn rice in one year.
In terms of ranking of yield levels during these 26 years, the
combination of SWA is observed in 19 years. The other combi­
nationsare SAW in six years and ASW in one year.

The annual average is greatly influenced by the
performance of the summer crop. During the 26 years considered
here summer yield was above the annual average yield in 25 years
and was below annual average only in one year. During the
autumn season, yield levels were below the annual average in
25 years and above the annual average only in one year, yield
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levels were below the annual average in 24 years and above the
annual average only in two years during the winter season.

The total production during 1985-86 was 1,23,499 tonnes
consisting of 15,164 tonnes in autumn, 31,724 tonnes in winter
and 76,612 tonnes in summer. The shares of autumn, winter and

summer production were 12.3 per cent, 25.7 per cent and 62
per cent respectively. Between 1960-61 and 1985-86, the
maximum production was 1,73,162 tonnes in 1981-82 and the

minimum,92,60O tonnes in 1965-66. The autumn production was

maximum in 1984-85 and minimum in 1985-86. The winter production
was maximum in 1976-77 and minimum in 1966-67 and the summer

production was maximum in 1971-72 and minimum in 1976-77.

The share of autumn production in the total production ranged
between 12.3 per cent in 1985-86 and 42.5 per cent in 1984-85,
winter production shares ranged between 18.4 per cent in 1966-67
and 44.4 per cent in 1976-77 and summer production shares

ranged between 31-6 per cent in 1976-77 and 65.4 per cent in
1971-72.

Kottayam

During 1985-86, of the total area of 35,533 hectares,
11,475 hectares were cultivated in autumn, 17,443 hectares in
winter and 6615 hectares in summer, ie. 32.3 per cent in autumn,
49.1 per cent in winter and 18.6 per cent in summer. Of the

26 years, the area under winter was higher than the area under
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summer and autumn in 20 years, the area under autumn was higher

than the area under winter and summer in six years. Area under
autumn rice accounted for 13.5 to 42.3 per cent, winter rice
33.1 to 66.1 per cent and summer rice 17.3 to 41.4 per cent
of the total area under rice.

The average yield increased from 1603 Kgs. per hectare
in 1960-61 to 1854 Kgs. per hectare in 1985-86. The maximum

yield during 1960-61 to 1985-86 was 2,422 Kgs. per hectare in
1982-83 and the minimum, 931 Kgs. per hectare in 1965-66.

Seasonal variations in yield indicate a range between 1030 Kgs.
per hectare in 1964-65 and 2231 Kgs. per hectare in 1982-83 for
autumn, between 876 Kgs. per hectare in 1965-66 and 2189 Kgs. per
hectare in 1982-83 for winter and between 916 Kgs. per hectare
in 1965-66 and 3335 Kgs. per hectare in 1982-83 for summer.

The highest yield per hectare was recorded for the summer rice
in 20 years and for the autumn and winter rice in three years
each. In terms of ranking of yield levels daring these 26 years,
the combination of SWA is observed in 14 years, SAW in six

years, WSA in three years, AWS in two years and ASW in one year.

The annual average was greatly influenced by the
performance of the summer crop. During the 26 years considered
here summer yield was above the annual average yield in 21
years and below annual average in five years, winter yield was
above the annual average yield in six years and below annual
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average in 20 years and summer yield was above the annual
average yield only in three years and below annual average
in 23 years.

The total production during 1985-86 was 66,476 tonnes
consisting of 15,026 tonnes in autumn, 32,090 tonnes in winter
and 19,360 tonnes in summer. The shares of autumn, winter

and summer production were 22.6 per cent, 48.3 per cent,
29.1 per cent respectively. Between 1960-61 and 1985-86, the
maximum production was 93,738 tonnes in 1982-83 and the

minimum,37,741 tonnes in 1965-66. The autumn production was

maximum in 1982-83 and minimum in 1961-62, the winter production
was maximum in 1972-73 and minimum in 1965-66 and the summer

production was maximum in 1971-72 and minimum in 1983-84.

The share of autumn production in the total production ranged
between 10.4 per cent in 1961-62 and 41.8 per cent in 1981-82,
winter production shares ranged between 20.8 per cent in 1979-80
and 53 per cent in 1968-69 and summer production shares ranged

between 18.5 per cent in 1983-84 and 44.8 per cent in 1971-72.

Ernakulam

Of the total area of 89,406 hectares, 36,760 hectares
were cultivated in autumn, 37,727 hectares in winter and
14,919 hectares in summer in 1985-86. The shares of autumn,

winter and summer area are 41.1 per cent, 42.2 per cent and
16.7 per cent respectively. Out of the 26 years, area under
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winter was higher than the area under autumn and sumer in
15 years, the area under autumn was higher than winter and
summer in 11 years. Area under-autumn rice accounted for
39.4 to 50.3 per cent, winter rice 36.4 to 47.8 per cent and
summer rice 6.4 to 18.34 per cent of the total area under
rice.

The average yield increased from 1372 Kgs. per

hectare in 1960-61 to 1698 Kgs. per hectare in 1985—$6. The
maximum yield during 1960-61 to 1985-86 was 1698 Kgs. per

hectare in 1985-86 and minimum was 1166 Kgs. per hectare in

1969-70. Seasonal variation in yield indicate a range between
1054 Kgs. per hectare in 1966-67 and 1742 Kgs. per hectare
in 1985-86 for autumn, between 1130 Kgs. per hectare in 1969-70
and 1760 Kgs. per hectare in 1974-75 and 1975-76 for winter
and between 1148 Kgs. per hectare in 1973-74 and 1616 Kgs. per

hectare in 1984-85 for summer. The highest yield per hectare
was recorded for the wiiter rice in 10 years, followed by
autumn in nine years and summer in seven years. In terms of
ranking of yield levels during 26 years, the combination of
AWS is observed in seven years, WSA in six years, SWA in five

years, WAS in four years, ASW and SAN in two years each.

The annual average was greatly influenced by the
performance of the winter crop. During the 26 years considered
here winter yield was above the annual average yield in 19
years and was below annual average in seven years. Autumn and
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summer yields are above the annual average yield in 12 years
and are below annual average in 14 years for autumn crop and
13 years for summer crop and summer yield and the annual

average yield were exactly the same in one year.

The total production was 1,51,829 tonnes sharing among
autumn, winter and summer, 64,029 tonnes 64,163 tonnes and

23,637 tonnes respectively in 1985-86. The shares of autumn,
winter and summer production were 42.2 per cent, 42.3 per cent,
15.5 per cent respectively. Between 1960-61 and 1985-86, the
maximum production was 1,60,55O tonnes in 1978-79 and the

minimum was 93,383 tonnes in 1965-66. The.autumn production
was maximum in 1978-79 and minimum in 1961-62, the winter

production was maximum in 1974-75 and 1975-76 and minimum in

1965-66 and summer production was maximum in 1979-80 and minimum

in 1964-65. Of the 26 years, higher production of rice shared
between autumn and winter in 13 years each. Summer production

of rice was comparatively very low. The share of summer
production in the total production ranged between 6.2 per cent
in 1964-65 and 19.5 per cent in 1979-80.

Trichur

The shares of autumn, winter and summer area under

rice were 34 per cent, 48 per cent, 18 per cent respectively
during 1985-86. The total area was 95,215 hectares consisting
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of 32,362 hectares during autumn 45,671 hectares during winter
and 17,182 hectares during summer. The area under winter was
higher than the area under autumn and summer in all the 26
years. The area under winter was evidently higher than the
other two crops, autumn and summer. The total area under rice
reached its peak level in 1975-76, autumn crop in 1977-78,
winter crop in 1970-71 and summer crop in 1981-82. Whereas
the lowest total area under rice was in 1961-62, autumn area
was also in the same year, winter area in 1985-86 and summer
area in 1960-61. Area under autumn rice accounted for 27.6 to

37.1 per cent, winter rice for 43.8 to 63.2 per cent and summer
rice for 8.2 to 19.2 per cent of the total area under rice.

The average yield of rice increased from 1234 Kgs. per
hectare in 1960-61 to 1596 Kgs. per hectare in 1985-86. The
maximum yield during this period was 1596 Kgs. per hectare in
1985-86 and the minimum was 1109 Kgs. per hectare in 1961-62.

Seasonal variations in yield indicated a range between 995 Kgs.
per hectare in 1965-66 and 1408 Kgs. per hectare in 1983-84
for autumn, between 1043 Kgs. per hectare in 1973-74 and

1893 Kgs. per hectare in 1967-68 for winter and between
1210 Kgs. per hectare in 1973-74 and 1989 Kgs. per hectare
in 1985-86 for summer. During 1960-61 to 1985-86, the highest
yield per hectare was recorded for the summer crop in 22 years,
for the winter crop in two years and for the autumn crop in
one year and the yield was exactly the same for winter and
summer crop in one year. In terms of ranking the yield levels
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during the 26 years, the combination SWA was observed in 22

years, WSA in two years, Asw in one year and the yield level
in one year exactly the same for winter and summer rice.

The annual average was greatly influenced by the
performance of the summer crop. During the 26 years considered
here summer yield was above the annual average yield in 25 years
and was below the state average only in one year. During the
winter season, yield levels were above the annual average in
16 years and were below the annual average in 10 years. Autumn
yields were below the annual average in 25 years and was above
only in one year.

Of the total production of rice 1,51,936 tonnes,
27.3 per cent production was from autumn crop, 50.2 per cent
from winter crop and 22.5 per cent from summer crop during
1985-86. Between 1960-61 and 1985-86, the maximum production
was 1.63.397 tonnes in 1970-71 and the minimum was 1,03,600

tonnes in 1961-62. The autumn production was maximum in

1983-84 and minimum in 1961-62, the winter production was
maximum in 1972-73 and minimum in 1980-81 and the summer

production was maximum in 1979-80 and minimum in 1960-61.

The share of autumn production in the total production ranged
between 24.1 per cent in 1972-73 and 35.1 per cent in 1982-83,
between 42.3 per cent in 1980-81 and 58.3 per cent in 1972-73
and between 8.5 per cent in 1960-61 and 25 per cent in 1979-80.

3.2.7. Palghat
During 1985-86, the total area was 1.82.320 hectares,
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consisting of 94,432 hectares during autumn, 83,737 hectares
during winter and 4151 hectares during summer. The shares of
autumn, winter and summer area under rice were 51.8 per cent,
45.9 per cent, 2.3 per cent respectively. The area under
autumn crop was higher than the area under winter and summer

in all the 26 years. The total area reached its highest level
in 1974-75, autumn crop in 1970-71, winter crop in 1980-81
and summer crop in 1976-77. The lowest area under rice was
in 1985-86, autumn area in 1985-86, winter area in 1960-61 and

summer area in repeatedly three years from 1964-65 to 1966-67.
Area under autumn rice accounted for 48.8 per cent in 1980-81
to 62.7 per cent in 1960-61, winter rice for 35.9 per cent in
1960-61 to 47.9 per cent in 1980-81 and summer rice for 1.4
per cent in 1965-66 to 4.4.per cent in 1976-77 of the total
area under rice.

The average yield of rice increased from 1593 Kgs.
per hectare in 1960-61 to 1850 Kgs. per hectare in 1985-86.
The maximum yield during this period was 2072 Kgs. per hectare
in 1972-73 and the minimum was 1536 in 1962-63. Seasonal

variations in yield indicate a range between 1338 Kgs. per
hectare in 1961-62 and 2216 Kgs. per hectare in 1982-83 for
autumn, between 1460 Kgs. per hectare in 1965-66 and 2063 Kgs.

per hectare in 1971-72 for winter and between 811 Kgs. per
hectare in 1968-69 and 2739 Kgs. per hectare in 1972-73 for
summer. During 1960-61 to 1985-86, the highest yield per
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hectare was recorded for the winter in 11 years, followed by
autumn in 10 years and summer in five years. In terms of
ranking the yield levels during 26 years, the combination WAS
was observed in 11 years, AWS in nine years, SWA in four years,
SAW and Asw in one year each.

The annual average was influenced by both winter and
autumn crop. During the 26 years considered here winter yield
was above the annual average yield in 14 years followed by
autumn in 11 years and summer in five years and below the annual
average in 12, 15 and 21 years respectively during winter,
autumn and summer.

The total production of rice was 3,37,374 tonnes con­
sisting of 1,82,415 tonnes in autumn, 1,47,401 tonnes in winter
and 7558 tonnes in summer during 1985-86. The shares of autumn,
winter and summer production were 54.1 per cent, 43.7 per cent,
2.2 per cent respectively. Between 1960-61 and 1985-86, the
maximum production was 4,49,24O tonnes in 1972-73 and minimum

was 2,95,SOO tonnes in 1961-62. During autumn, the maximum
production was 2,43,138 tonnes in 1975-76 and minimum, 1,59,581

tonnes in 1961-62, during winter, the maximum production was
1,90,673 tonnes in 1981-82 and minimum, 1,10,639 tonnes in

1960-61 and during summer, the maximum was 15,733 tonnes in

1976-77 and minimum, 3077 tonnes in 1966-67. In terms of ranking

of production during 26 years, the combination of AWS is observed
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in all years. That is, the production during autumn was higher
in all the 26 years followed by production during winter and
summer. Summer production shares ranged between 0.9 per cent
in 1966-67 and 4.6 per cent in 1976-77.

Kozhikode

Of the total area of 81,862 hectares under rice during
1985-86, 30.1 per cent was cultivated in autumn, 597 per cent
in winter and 10.2 per cent in summer. The share of autumn
rice was higher than winter and summer rice for the first
10 years, then in last 16 years winter rice was leading and
summer rice increased considerably from 1967-68 onwards, but
less than winter and autumn rice. In terms of ranking of area
during 26 years, the combination of AWS was observed in 10 years

and WAS in 16 years. That is, the area under autumn crop was
higher in 10 years and winter crop in 16 years. The share of
the area under summer crop ranged between one per cent in

‘1965-66 and 10.4 per cent in 1978-79.

The average yield of rice increased from 1080 Kgs.
per hectare in 1960-61 to 1447 Kgs. per hectare in 1985-86.
The maximum yield during this period was 1447 Kgs. per hectare

in 1985-86 and the minimum, 979 Kgs. per hectare in 1965-66.

Seasonal variations in yield indicate a range between
902 Kgs. per hectare in 1967-68 to 1223 Kgs. per hectare in
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1985-86 for autumn, between 1006 Kgs. per hectare in 1965-66
and 1605 Kgs. per hectare in 1972-73 for winter and between
968 Kgs. per hectare in 1963-64 and 2602 Kgs. per hectare in
1972-73 for summer. During 1960-61 to 1985-86, the highest
yield per hectare was recorded for the summer crop in 18 years,
and for the winter crop in eight years. According to the
ranking of the yield levels during these 26 years, the combinat­
ion SWA was observed in 18 years and WSA in eight years. Autumn

yield was the lowest in all the years.

The annual average was greatly influenced by the
performance of the summer crop. During the 26 years considered
here summer yield was above annual average yield in 24 years
and it was below the annual average in two years. During
winter, the yield was above annual average in all the 26 years.
The summer yield was below annual average in all the 26 years
considered here.

During 1985-86, the total production of rice was
l,18,467 tonnes consisting of 30,087 tonnes in autumn, 75,487
tonnes in winter and 12,893 tonnes in summer. The shares of
autumn, winter and summer production in the total production
were 25.4 per cent, 63.7 per cent and 10.9 per cent respectively.
Between 1960-61 and 1985-86, the maximum production was

1,47,629 tonnes in 1973-74 and the minimum was 1,07,877 tonnes

in 1965-66. The autumn production was maximum in 1962-63 and
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minimum in 1985-86, the winter production was maximum in

1972-73 and minimum in 1965-66 and the summer production is

maximum in 1977-78 and minimum in 1964-65. Of the 26 years,

the production during autumn was higher in the first eight
years and then winter production was higher in the last
18 years. Summer production was the lowest compared to autumn
and winter production. The share of autumn production in the
total production ranged between 25.4 per cent in 1985-86 and
57.3 per cent in 1962-63, winter production shares ranged
between 41.5 per cent in 1962-63 and 63.7 per cent in 1985-86
and summer production between one per cent in 1964-65 and 13

per cent in 1977-78.

Canannore

Of the total area of 62,256 hectares under rice during
1985-86, 51.2 per cent was cultivated in autumn, 40.6 per cent
in winter and 8.2 per cent in summer. The area under autumn
was higher than winter and summer in all the years under study.

Again the share of autumn rice was higher than half the total
area under rice in all the 26 years. The area under winter
rice ranged between 27.9 per cent in 1960-61 and 40.6 per cent
in 1985-86, autumn rice ranged between 51.2 per cent in 1985-86
and 71 per cent in 1960-61 and summer rice ranged between 1.2

per cent in 1960-61 and 10.4 per cent in 1981-82.

The average yield of rice increased from 1057 Kgs.
per hectare in 1960-61 to 1605 Kgs. per hectare in 1985-86.
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The maximum yield during this period was 1605 Kgs. per hectare
in 1985-86 and the minimum, 1017 Kgs. per hectare in 1961-62.

Seasonal variations in yield indicate a range between
1018 Kgs. per hectare in 1961-62 and 1582 Kgs. per hectare in
1985-86 for autumn, between 941 Kgs. per hectare in 1965-66
and 1604 Kgs. per hectare in 1985-86 for winter and between
863 Kgs. per hectare in 1965-66 and 2091 Kgs. per hectare in
1977-78 for summer. During 1960-61 to 1985-86, the highest
yield per hectare was recorded for the summer crop in 15 years,
for the autumn crop in seven years and winter crop in four years.
In terms of the ranking of yield levels during those 26 years,
the combination SWA was observed in 11 years, AWS in six years,

SAW in four years, WAS in three years ASW and WSA in one year
each.

The annual average was greatly influenced by the
performance of the summer crop. During the 26 years considered
here summer yield was above the annual average yield in 16
years and it was below the average in 10 years. During the
winter season, yield levels were above the annual average in
10 years and below the average in 16 years. During the autumn
season, yield levels were above the annual average in 12 years
and below the average in 14 years.

During 1985-86, the total production of rice was
99,936 tonnes consisting of 50,449 tonnes in autumn, 40,583
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tonnes in winter and 8904 tonnes in summer. The shares of

autumn, winter and summer production in the total production
were 50.5 per cent, 40.6 per cent and 8.9 per cent respectively.
Between 1960-61 and 1985-86, the maximum production was

1,36,311 tonnes in 1969-70 and minimum,82,147 tonnes in 1984-85.
The autumn production was maximum in 1969-70 and minimum in

1984-85, the winter production was maximum in 1981-82 and

minimum in 1965-66 and the summer production was maximum in

1978-79 and minimum in 1965-66. The share of autumn production

in the total production ranged between 45.6 per cent in 1981-82
and 69.8 per cent in 1969-70, winter production ranged between
23.3 per cent in 1965-66 and 42.3 per cent in 1981-82 and
summer production ranged between 0.9 per cent in 1965-66 and
14.1 per cent in 1978-79. Autumn production was higher than
winter and summer production in all the 26 years considered
here.

Comparative Analysis

A comparative study of the season-wise area, yield and
production of rice in the state and in the districts is attempted.

In general, area under winter crop was higher in six
districts, viz., Trivandrum, Kottayam, Quilon, Ernakulam, Trichur
and Kozhikode. Area under autumn rice was higher in Palghat

and Canannore districts and only in one district, viz., Alleppey,
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Table - 3.5 Comparative Position of Season-wise Area under
Rice in the state and in the districts

Number of years state and districts“
area under Rice remained Higher underDistricts/State TotalAutumn winter Summer

Trivandrum 4 22 -- 26Quilon 1 25 -- 26Alleppey 6 2 18 26Kottayam 6 20 -- 26Ernakulam 11 15 -- 26Trichur -- 26 -— 26.Palghat 26 -- —- 26Kozhikode 10 16 -- 26
Canannore 26 -- —— 26All Kerala 19 7 -- 26

Total 109 133 18 260
Source: Compiled from the estimates of season-wise area under

rice in the state and in the districts prepared by
the Directorate of Economics and Statistics, Govern­
ment of Kerala.
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area under summer rice was higher and very meagre in all the
other districts. Even though area under summer rice was very
meagre except in Alleppey. it is increasing in all the districts
excluding Quilon and Palghat (Table 3.5).

Table - 3.6 District-wise Analysis of Different Combinations
of AutumnL winter and Summer yield of Rice

Trivandrum 11 8 5 1 1 26Quilon 15 7 2 1 1 26Alleppey 1 19 6 26Kottayam 3 2 1 14 6 26Ernakulam 4 6 7 2 5 2 26Trichur 2 1 22 1 26Palghat 11 9 1 4 1 26Kozhikode 8 18 26Canannore 3 1 6 1 11 4 26
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Summer yield was higher than winter and autumn in

114 years, out of the 234 years under consideration, ie., when
we take 26 years for nine districts we get 234 years in total.
winter yield was higher in 77 years, autumn yield in 42 years
and winter and summer yield was exactly the same in one year.
Hence the average yield was greatly influenced by the yield
under summer rice in Alleppey, Kottayam, Trichur, Kozhikode
and Canannore, whereas the average yield was greatly influenced
by winter crop in Trivandrum, Quilon, Palghat and Ernakulam
followed by autumn and summer (Table 3.6).

Table - 3.7 Ranking of the Districts according to yield
levels during 1960-61 to 1985-86

District 1 2 3 4 5 6 7 8 9
Trivandrum 3 4 4 8 6 1
Quilon 1 4 12 4 3 2
Alleppey 2 6 9 6 3Kottayam 4 11 8 1 1 1Ernakulam 1 6 8 9 2Trichur 1 3 6 8 6 2
Palghat 20 5 1Kozhikode 1 8 17Canannore 1 2 3 5 9 6
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The highest average yield was obtained from Palghat
followed by Kottayam, Alleppey, Quilon, Trivandrum, Ernakulam,

Trichur, Canannore and Kozhikode districts respectively. Of the
26 years considered here, in 20 years Palghat recorded the highest
yield, it occupied the second place in five Years and third place
in one year. Among the years when Palghat slipped from the highest
yield level, Kottayam occupied that place in four years and
Alleppey in two years. The lowest yield levels were recorded in
Kozhikode district. The number of years when each district
occupied the different rankings based on yield levels is given
in Table 3.7.

Table - 3.8 Yield Position of each district in relation to the
state Average

Number of Years when District yieldDistrict remained Total
Below State Above StateAverage Average

Trivandrum 16 10 26Quilon 12 14 26Alleppey 6 20 26Kottayam 4 22 26Ernakulam 25 1 26Trichur 26 -- 26Palghat -- 26 25Kozhikode 26 -— 26Canannore 26 —— 26
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Table 3.8 indicates that yield levels in Palghat
were always above the State average and those in Trichur,
Canannore and Kozhikode were always below the state average.

The position of other districts indicate that in majority
years, ie., Ernakulam in 25 years and Trivandrum in 16 years
have yield levels below the state average and in Alleppey
(22 years), Kottayam (20 years) and Quilon (14 years) have
yield levels above the state average.

The yield levels were lower in Northern-districts of
Kerala except Palghat. Yield concentration was seen in Palghat,
Kottayam and Alleppey district.

Taking into consideration annual and seasonal productio
with regard to the state and nine districts, maximum production
was concentrated in 1972-73 in six cases, in 1971-72 in five
cases, in 1982-83 in four cases, in 1979-80, 1976-77, 1981-82
and 1978-79 in three cases each, in 1973-74, 1970-71 and 1969-70
in two cases each and in 1968-69, 1984-85, 1974-75, 1983-84,

1975-76, 1962-63 and 1977-78 in one case each, altogether forming

40 cases. whereas minimum production was observed more in

1965-66, ie., in 13 cases, in 1961-62 in seven cases, in 1983-84
in six cases, in 1964-65 and 1966-67 in three cases each in
1984-85, 1960-61 and 1985-86 in two cases each and in 1976-77

and 1980-81 in one case each, forming 40 cases in total.
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Table - 3.9 Production position of the State and the Districts
in Relation to Autumn, winter and Summer

Number of years State and Districts‘Districts/ Production remained higher in Total
State Autumn winter Summer

Trivandrum 9 17 -- 26Quilon 1 25 -- 26Alleppey -- -- 26 26Kottayam 7 18 1 26Ernakulam 13 13 -- 26Trichur -- 26 -- 26Palghat 26 -— -- 26Kozhikode 8 18 —- 26Canannore 26 -- -- 26AL1 Kerala 12 14 -- 26
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Of the 260 years (10 x 26), winter production was
higher than autumn and summer production in 131 years, autumn
in 102 years and summer in 27 years. That is, winter production
was higher than autumn and summer production in 26, 25, 18, 18,17.
14 and 13 years in Trichur, Quilon, Kottayam, Kozhikode,
Trivandrum, All Kerala and Ernakulam respectively. Autumn
production was higher than winter and summer production in 26,

26, 13, 12, 9, 8, 7 and one year in Palghat, Canannore,
Ernakulam, All Kerala, Trivandrum, Kozhikode, Kottayam and

Quilon respectively. All the 26 years in Alleppey district
and one year in Kottayam district showed higher production
levels during summer than autumn and winter production levels
(Table 3.9).

On the whole, Palghat ranked first with regard to
area, production and yield of rice during the period 1960-61
to 1985-86. Palghat was exclusively different from all other
districts in the case of rice crop. Of the districts, Kottayam,
Alleppey, Quilon, and Trivandrum had high yield rates compared
with other northern districts such as Ernakulam, Trichur,
Canannore and Kozhikode. Palghat was an exceptional case in
the state as a whole. Trichur, Kozhikode, Ernakulam«and

Canannore had high percentage area under rice, but yield rate
was very low compared with other districts. Percentage
production of rice was also moving more or less in the same
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Table — 3.10 ganking of Districts according to AreaL
Production and yield of Rice fromg‘ 1960-61
to 1985-86

Area Production Yield per ha.
51. Districts - - - - - - - - - - — - - - - - - - - - - - - ­No. Percen- Rank Percent- Rank Aver- Rank

tage to No. age to No. age No.All Kerala All
Kerala

1. Trivandrum 4.42 9 4.31 9 1472 5
2. Quilon 6.14 7 6.12 7 1498 4
3. Alleppey 10.27 6 11.12 3 1642 3
4. Kottayam 5.29 8 5.85 8 1670 2
5. Ernakulam 11.52 4 10.69 4 1382 6
6. Trichur 13.52 2 11.92 2 1325 7
7. Palghat 24.89 1 30.51 1 1835 1
8. Kozhikode 13.40 3 10.41 5 1173 9
9. Canannore 10.56 5 9.07 6 1289 8
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direction of land area under rice, except in the case of
Alleppey (Table 3.10 and Diagrams 3.4, 3.5 and 3.6). Percentage
share of production was high in the case of Alleppey due to
high productivity per hectare. The relation between area and
production was high, production and yield was very low and
area and yield was very meagre.

Spearman's co-efficient of correlation or Rank
correlation indicates the degree of correlation between area
and production, production and yield and area and yield. The
calculated values of co-efficient of correlation are 0.92, 0.34
and 0.13 respectively. This result shows the relationship
between area and production is high, production and yield is
very low and area and yield is very meagre. The same thing is
evident in the percentages shown in table 3.10.

3.3. Growth Rates

The growth rates of area, yield and production of
rice in general for the three periods separately and for
the combined period are summarised for the state and
district levels.

3.3.1. State Level

The annual growth rate of area under paddy from 1960-61
to 1985-86 was negative (-0.24) while the annual growth
rate of area was positive for the first and the second
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periods (1.12 per cent and 1.14 per cent respectively). But
it again turned out to be negative (-2.05) for the third
period. The annual growth rate of area for the combined
period was positive from 1960-61 to 1983-84 (0.15 per cent).
But the decline in the absolute area was so steep and the
growth rate upto 1985-86 was changed into negative (-0.24
per cent).

The average annual growth rate of yield for the
combined period was 0.04 per cent. The growth rate of yield
for the second period (0.99 per cent) was an improvement over
the rate for the first period (0.29 per cent). Third period
growth rate (1.35 per cent) was again an improvement over the
rate for the second period.

The annual growth rate of production for the combined
period was 0.79 per cent. The substantial drop in the growth
rate of production for the third period (-0.71 per cent) over
the first (1.44 per cent) and the second periods (2.14 per cent)
influenced the low rate for the combined period. The positive
growth rates of both area and yield for the first and the
second periods contributed to a production growth rate above
two per cent during this period. The increased growth rate
of yield for the third period was offset by the negative growth
rate of area (Table 3.11).
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Table - 3.11 Growth Rates of Area, Yield and Production
of Rice in All Kerala

Area Production Yield
Period """""""""" '3 """"""""""" "E """""""""" '3G.Rate 't' Stat R G.Rate 't' Stat R G.Rate 't' Stat R

** n.s n.sI 1.12 3.21 0.60 1.44 1.84 0.33 0.29 0.54 0.96* * **II 1.14 7.52 0.82 2.14 5.64 0.73 0.99 3.29 0.34* ** *
n.sCombined -0.24 -1.42 0.07 0.79 4.24 0.42 1.04 11.03 0.84

Note: I Period: 1960-61 to 1968-69.
II Period: 1960-61 to 1974-75.

III Period: 1974-75 to 1985-86.
Combined Period: 1960-61 to 1985-86.

* Significant at 1 per cent Level.
** Significant at 5 per cent Level.
*** Significant at 10 per cent Level.
n.s. Not significant.
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Table - 3.12 Seasonal Growth Rates of AreaL Yield
and Production in All Kerala

Period ---------------------------------------- -­
Autumn Winter Summer All Seasons

I Area 0.40 1.64 2.29 1.12Yield 1.00 -0.41 -0.55 0.29Production 1.40 1.23 1.74 1.44
II Area 0.10 1.78 2.72 1.14Yield 1.34 0.23 1.87 0.99Production 1.44 2.01 4.42 2.14

Yield 1.71 0.71 1.14 1.35Production 0.51 -1.01 -1.12 -0.71

Yield 1.39 0.58 1.21 1.04Production 0.45 0.78 2.16 0.79

Note: Same as in Table 3.11.
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Among the seasons, the highest growth rate of area
for the first, the second and the combined periods was during
summer: but for the third period the highest negative growth
rate occurred during autumn. In spite of the negative growth
rate of area during all three seasons for the third period,
the annual growth rate of area for the combined period was
negative only during autumn. During winter and summer the
positive growth rate of area for the first and the second periods
was large enough to overcome the negative growth rates for the
third period.

The average annual growth rate of yield for the
combined period was 1.04 per cent. The growth rate of yield
for the third period was an improvement over the rate for the
first and the second periods. Among the seasons, the highest
negative growth rate of yield for the first period was during
summer, but for the second period the highest growth rate also
occurred during summer. For the third period and the combined
periods, the highest growth rate was during autumn.

while growth rates of production were positive during
all seasons and the combined seasons for the first, the second
and the combined periods, they were negative during all seasons
and the combined seasons for the third period. The negative
growth rates of production during all seasons for the third
period were influenced by the dominant role played by the negative
growth rates of area over the positive growth rates of yield
(Table 3.12).
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3.3.2. District Level

The growth rates of area, yield and production of
rice in general and season-wise for the three periods
separately and for the combined period are analysed for the
districts.

3.3.2.1. Trivandrum District

The overall growth rate of area under rice for the
combined period was -1.37 per cent being net outcome of a
marginal growth rate (0.89 per cent) for the first period and
0.49 per cent for the second period and a large negative rate
(-3.70 per cent) for the third period.

Table - 3.13 Growth rates of AreaL Yield and Production
in Trivandrum District

P d Area Production Yieldr10e G.Rate 't' Stat R7 G.Rate 't' Stat R2 G.Rate 't'Stat R2* n.S **I 0.89 4.82 0.77 -0.20 -0.35 0.02 -1.14 -2.27 0.42* *** “'5II 0.49 4.87 0.66 0.68 1.86 0.22 0.17 0.46 0.02
n.s111 -3.70 -16.9? 0.97 -2.71 -3.73 0.58 1.12 1.64 0.22
11.8

Combined -1.37 — 6.25 0.62 -1.09 -4.36 0.44 0.31 1.70 0.11

Note: Same as in Table 3.11.
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The overall annual growth rate of yield for the combined
period indicate a stagnant level with a growth rate of 0.31 per
cent. The yield rate for the first period was -1.14 per cent,
0.17 per cent for the second period and 1.12 per cent for the
third period.

The negative overall growth rate of area and the
marginal growth rate of yield for the combined period had
resulted in a negative growth rate of production (-1.09 per
cent) while the growth rate of production for the first period
remained negative (-0.20 per cent). the rate of production for
the second period was positive (0.68 per cent), but by the third
period the negative growth rate of area had induced a negative
growth rate of production (-2.71 per cent) (Table 3.13).

The growth rates of area for the third and the combined
periods were positive during all seasons for the first period
and winter and summer for the second period. In spite of the
negative growth rate of area during the second period autumn
season, the positive growth rates during winter and summer could
provide a positive growth rate of area for the combined seasons.

A major set back in yield levels occurred during winter
when the growth rates turned out to be negative for all the four
periods separately. The growth rates of yield for the first
period are negative during all the three seasons and the combined
season.
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Table - 3.14 Season-wise Growth Rates of Area, Yield and
Production in Trivandrum District

jjjjjjjT2jjjjjjjjjjjjTjjj-Tjjjj-TjjjijZjjjjjjjijjjjjfjjjjjjjjjj
Period ------------------------------------------ -­Autumn Winter Sumer All Seasons

(Per cent)

I Area 0.31 0.86 58.16 0.89
Production 0.04 -0.81 55.01 -0.20

Yield 0.62 -0.13 3.63 0.17
Production 0.56 0.33 15.57 0.68

III Area -3.37 -3.93 -18.74 -3.70
Production -0.70 -4.71 - 1.39 -2.71

bi“ed Yield 1.10 -0.35 1.27 0.31
Production -0.33 -1.95 -17.47 -1.09

Note: Same as in Table 3.11.
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while the growth rates of production for the first
and the second periods remained positive during all seasons,
except during winter for the first period, by the third and­
the combined periods, the negative growth rate of area had
induced a negative growth rate of production for all seasons
(Table 3.14).

3.3.2.2. Quilon District

The overall annual growth rate of production for the
combined period was 0.75 per cent. Thanks to the relatively
higher growth rate of yield for the third period, in spite of

Table - 3.15 Growth Rates of Area, Production and
Yield of Rice in Quilon District

Area Production Yield
Period ---------------- --Q ------------------- -5 ----------------- --2­G.Rate 't'Stat R G.Rate 't'Stat R G.Rate 't'Stat R

n.s 11.5I 1.34 4.16 0.71 1.36 1.38 0.21 -0.07 -0.07 0.001* ** .s11 0.82 4.97 0.67 1.20 2.64 0.37 0.35 0.73 0.04* “'5 **n.s * *
bined

Note: Same as in Table 3.11.
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the negative growth rate of area, production growth rate in the
third period was positive (0.40 per cent). The growth rate of
production for the first period (1.36 per cent) was higher than
the other three periods due to positive growth rate of area
during the first period.

Growth rate was negative during the first period, but
increased and was positive during the second period and sub­
stantially increased during the third period (1.32 per cent).

Growth rates of area and production were higher during
the first period than the other three periods. Growth rates
for the combined period remained positive with regard to area,
production and yield (Table 3.15).

The growth rates of area were positive during all
seasons for the first and the second periods and during autumn
for the third and the combined periods. For the combined
seasons, the growth rates remained positive for the first, the
second and the combined periods and negative for the third
period. while the growth rates of area remained low for most
seasons and periods, the performance during summer indicated

high positive growth rates for the first and the second periods
and a high negative growth rate for the third period.
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Table - 3.16 Season-wise Growth Rates of Area, Yield

and Production iniguilon District

period .............. --§£9b".'-L‘_E§E§§-PEEéB9 ........... -­Autumn winter Summer All Seasons

(Per cent)

I Area 1.51 0.90 18.00 1.34
Production 2.84 0.21 14.33 1.36

II Area 0.58 0.72 8.66 0.82Yield 1.42 -0.01 -1.93 0.35Production 2.03 0.71 6.82 1.20
III Area 0.26 -1.67 -10.81 -0.93Yield 3.06 -0.04 3.60 1.32

Production 3.35 -1.70 - 7.28 0.40

bmed Yield 1.91 0.11 - 1.42 0.73
Production 2.62 -0.52 - 1.46 0.75

Note: Same as in Table 3.11.
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However, in autumn the growth rates for the three
periods were positive, in winter, they were negative for the
three periods and in summer, they were negative for the first
and the second periods and positive for the third period. In
spite of the negative growth rate of yield during winter and
summer for the first and the second periods, the positive
growth rate during autumn was sufficient to retain an overall
positive growth rate for combined seasons for the second, the
third and the combined periods.

During autumn, the rate of growth of production was
2.84 per cent for the first period, 2.03 per cent for the second
period, 3.35 per cent for the third period and 2.62 per cent for
the combined period. During winter, the first and the second
period growth rates of production were less than one per cent
and it became negative for the third and the combined periods.
while the growth rates of production during summer were 14.33
per cent and 6.82 per cent for the first and the second periods
respectively, it turned out to be a high negative rate (-7.28
per cent) for the third period (Table 3.16).
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3.3.2.3. A11eppeypDistrict

II

III

Com­
bined

The average annual growth rate of area under paddy
for the combined period was -0.14 per cent. while area
increased at a positive rate during the first (0.88 per cent)
and the second periods (1.07 per cent). the third period
witnessed a negative growth rate (-2.63 per cent). Combined
period also showed a negative growth rate (-0.14 per cent).

Table - 3.1? Growth Rates of Area, Yield and Production
of Rice in Alleppey District

Area Production Yield
G.Rate 't'Stat R? G.Rate 't'Stat R2 G.Rate 't'Stat R?

n.s n.sir * n.s3.20 0.46 0.37 0.46 0.02* n.s *-2.63 -3.73 0.58 -0.68 -0.91 0.08 1.95 4.04 0.62n.s *-0.14 -0.58 0.01 1.40 5.12 0.52 1.38 5.34 0.54

Note: Same as in Table 3.11.
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Production growth rate for the first, the second and
the combined periods were positive, whereas for the third period
it was negative (-0.68 per cent) while the yield rate during the
first period was negative, all the other three periods indicated
positive growth rate (Table 3.17).

Table - 3.18 Season-wise Growth Rates of Area, Yield and
Production in Alleppey District

Period --------------------------------------------- -­Autumn winter Summer All seasons

(Per cent)
I Area 0.20 1.42 0.47 0.88

II Area 1.38 2.70 0.18 1.07Yield 0.14 -1.53 2.30 0.37
Production 1.52 1.62 2.51 1.92

Yield 0.84 1.43 1.38 1.95

Com-Area 1.60 0.92 2.30 -0.14bdnedYield 1.59 0.90 2.22 1.38
Production 3.29 1.97 0.03 1.40

*-jjjnjjjj-j-jj—Tjjjjjjjjjjjjjjjjjjjjjjjjjjjjijjjjjjjjj-Qjjn
Note: Same as in Table 3.11.
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Changes in the area during winter season dominated
the changes for the first, the second and the third periods.

During autumn, the growth rate of yield for the first
period was negative and for the second and the third periods
were less than one per cent. However, the positive growth rate
of yield during the third period winter influenced an overall
positive growth rate of yield for the combined period. The
growth rate of yield during summer was the highest for the
second period.

The growth rates of production during autumn and winter
were negative for the first and the third periods and positive
for the second and the combined periods. During summer the
growth rates of production were positive for the first, the
second and the combined periods, and negative for the third
period (Table 3.18).

Kottayam District

The annual growth rate of area under paddy for the
combined period (0.39 per cent) was negative as a result of
the dominant negative growth rate for the third period (-3.97
per cent) over the positive growth rate for the first (1.79
per cent) and the second periods (1.76 per cent).
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Table - 3.19 Growth Rates of Area, Production and
Yield of Rice in Kottayam District

__---§£§§ ........... _-E£9§ESE}9E . . _ . _ _ . _ -_¥i§l§ ...... -­
Per1°d G.Rate 't'Stat R: G.Rate 't'Stat R? G.Rate 't'Stat R5

I 1.79 2T5? 0.38 0?0?' 0.01 0.00 2.07 -1.865 0.14** ** “'5II 1.76 2.94 0.42 3.67 2.68 0.37 1.80 1.76 0.21* ‘k** *1’:111 -3.97 -4.68 0.69 -1.85 1.92 0.27 2.09 2.74 0.43
n.sCom- -0.39 -1.04 0.04 1.39 2.3? 0.23 1.77 4.99 0.51

bined

Note: Same as in Table 3.11.

In spite of a high growth rate of production for
the second period (3.67 per cent). the negative growth rate
of -1.85 per cent for the third period had a significant
role in bringing down the overall growth rate to 1.39 per cent.

It is interesting to see that the annual growth
rate of yield for the first period was negative (-2.07 per
cent). but it was positive during the second period
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(1.80 per cent). The third period showed further increase in
growth rate (2.09 per cent). The annual growth rate of yield
for the combined period was 1.77 per cent (Table 3.19).

Table - 3.20 Season-wise Growth Rates of Area, Yield and

Production in Kottayam District

Period -------------------------------------------- -­Autumn winter Summer All Seasons

I Area 4.56 1.99 0.07 1.79
Production 4.27 -0.42 -2.44 0.01

II Area 2.85 3.29 1.45 1.76Yield 1.72 0.01 2.16 1.80
Production 4.57 3.30 3.68 3.67

III Area 1.41 -3.37 -10.59 -3.97Yield 3.15 2.41 2.64 2.09
Production 4.56 -0.96 - 7.94 -1.85

Com- Area 4.35 -1.15 - 3.44 -0.39blned Yield 2.17 1.42 2.49 1.77
Production 6.52 0.27 - 0.92 1.39

Note: as in Table 3.11.
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Even though the growth rates of area during winter
and summer were positive for the first and the second periods,
negative growth rates of area for the third period resulted
in negative growth rates for the combined period.

While yield rates were negative during all the three
seasons for the first period, they were positive during all
the seasons for the second, the third and the combined periods.

The growth rates of production remained positive
during all seasons for the second period with the highest rate
of 4.57 per cent during autumn. However, for the third period
the growth rate of production was positive only during autumn
(4.56 per cent) with negative growth rates of -0.96 per cent
during winter and -7.94 per cent during summer. The negative
growth rates of area during these seasons accounted for the
negative growth rate of production. The combined period had
a positive growth rate during autumn (6.52 per cent) and winter
(0.27 per cent) and a negative growth rate during summer
(-0.92 per cent) (Table 3.20).

Ernakulam District

The annual growth rate of production for the combined
period was 2.06 per cent. The positive growth rates of both
area and yield for the second period and high growth rate of
yield during the third period together contributed to a
production growth rate above two per cent during this period.
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Table - 3.21 Growth Rates of Area! Production and
Yield of Rice in Ernakulam District

Area Production Yield
Period ----------------- --2 ----------------- --2 ---------------- --QG.Rate 't'Stat R G.Rate 't'Stat R G.Rate 't'Stat R
ff:jjjjjijjjjijjjjjjjjjjjjan-jjjjjjjuqjjjj1:1:jjj111T1111ii1111T1T1j111n.s n.sI 2.02 4.26* 0.72 1.54 1.46 0.23 -0.48 -0.57 0.04* * n.s11 1.69 8.13 0.85 1.89 3.75 0.54 0.15 0.35 0.01*** “-5 1** *Com- 1.05 5.50* 0.56 2.06 9.21 0.78 1.02 5.93 0.59
bined

Note: Same as in Table 3.11.

The increased growth rate of yield for the third period
was offset by the negative growth rate of area and result
in very low growth rate of production (0.27 per cent) for
the third period. For the first period growth rate of
yield was negative (-0.48 per cent).
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Negative growth rate of yield led to a lesser growth
Positive growth

rates of yield and area resulted in increased growth rates of
production for the second and the combined periods (Table 3.21).

Table - 3.22
Production in Ernakulam District
Season-wiseégrowth Rates of Area, Yield and

winter Summer

II

III

Com­
bined

Area
Yield
Production

Area
Yield
Production

Area
Yield
Production

Area
Yield
Production

‘-00
1.47
1.62

0.97
0.77

0.03
1.87
1.92

1.49

0.72

1.27

1.49

-‘O0

0.51
0.69
1.21

6.15
-0.15

6.00

6.31
"00

6.18

1.86
1.29
3.15

5.52
0.56
6.05

2.02
-0.48

1.64

1.69
0.16
1.89

1.35
0.27

1.05
1.02
2.06

Note: Same as in Table 3.11.
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The growth rates of area during summer were positive
for all the periods. The overall growth rate of area under
summer paddy in the district was 5.52 per cent with a growth
rate of 6.15 per cent for the first period, 6.31 per cent for
the second period and 1.86 per cent for the third period.
However, the growth performance of area under paddy during
autumn and winter seasons was not encouraging.

The growth rates of yield during all the three seasons
were negative for the first period. while the growth rate during
the second period autumn was slightly over one per cent, the
negative growth rates during winter and summer contributed towards
the low annual rate. The growth rates of yield during all seasons
of the third period ranged between 1.29 per cent in summer and
-0.44 per cent in winter. The negative growth rates of yield for
the first, the second and the third periods during winter and
for the first and the second periods during summer resulted a very
small growth rate for the combined period.

The highest growth rate of production was during
summer for all the periods, this was contributed mainly by
increase in the cropped area. However, during autumn, the
growth rates of production were heavily influenced by the growth
rates of area for all the periods. The growth rates of production
during winter remained at a low level for both periods, mainly
on account of the negative growth rates of yield for the first,
the second and the third periods (Table 3.22).
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3.3.2.6. Trichur District

The annual growth rate of area from 1960-61 to

1985-86 was very low (0.09 per cent). whereas yield rate was
higher and both together formed still higher growth rate in
production (0.72 per cent). Even though yield rate was
positive during the third period, growth rate of production
was offset by negative growth rate of area and resulted in
negative growth rate of production (-0.09 per cent)
comparatively high growth rate in area for the first period
and positive growth rate of yield during the same period
result in comparatively high growth rate of production during
the first period (Table 3.23).

Table - 3.23 Growth Rates of Area, Production and Yield
of Rice in Trichur District

G.Rate 't'Stat R G.Rate 't'Stat R G.Rate 't'Stat R** n.s n.sI 1.52 3.04 0.57 2.07 1.64 0.28 0.63 0.67 0.06* ** n.sII 0.90 3.58 0.52 1.50 2.27 0.30 0.64 1.26 0.12* n.s *n.s * *Com» 0.09 0.57 0.01 0.72 3.26 0.31 0.64 3.47 0.33
bined

Note: Same as in Table 3.11.
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Table - 3.24 Season-wise Growth Rates of Area, Yield and
Production in Trichur District

Period --------------------------------------- -­
Autumn winter Summer All Seasons

I Area 2.60 0.56 3.83 1.52Yield 0.15 2.70 -0.38 0.63
Production 2.75 1.73 3.45 2.07

II Area 0.42 0.21 4.91 0.90Yield 0.67 0.49 0.80 0.64
Production 1.10 0.70 5.72 1.50

Yield 1.41 1.39 1.73 1.63
Production 0.80 -0.78 2.38 -0.08

Com- Area 0.35 -1.08 3.98 0.09
blned Yield 0.33 0.49 0.85 0.64

Production 0.68 -0.48 4.83 0.72

Note: Same as in Table 3.11.
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The growth rate of area during the second period
summer was 4.91 per cent, but the autumn and winter rates for

the same period had been fairly low. In the first period, the
growth rates of area were positive during all the three seasons,
but in the third period, the growth rate during summer was
reduced to a nominal level, and the rates during autumn and
winter had dropped to -0.61 per cent and -2.17 per cent res­
pectively. The growth rates of area for the combined period
was at a small positive level during autumn, negative for winter
and 3.98 per cent for summer. Thus, in Trichur district, there
was some increase in the area under summer paddy.

The growth rate of yield remained 0.15 per cent for
autumn, 2.70 per cent for winter, -0.38 per cent for summer and
below one per cent during all seasons for the second and the
combined periods and below two per cent for the third period.

During autumn, the growth rate of production was the
highest for the first period and the lowest for the combined
period. During winter the growth rates of production were
positive for the first and the second periods and negative for
the third and the combined periods on account of the predominant
negative growth rates of area over the small positive growth
rate of yield. The growth rate of production during the second
period summer was 5.72 per cent and 2.38 per cent for the third
period. The high rate of increase in summer area in the district
was mainly responsible for this accelerated rate of growth in
spite of a nominal increase in the yield level (Table 3.24).



3.3.2.7. Palghat District

period was 0.97 per cent.
rate of production for the third period (-0.66 per cent) over
the first (2.33 per cent)and the second periods (2.96 per cent)
had influenced the low rate of growth for the combined period.

Table - 3.25 Growth Rates of Area,

The annual growth rate of production for the combined

Rice in Palghat District
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The substantial drop in the growth

Production and Yield of

Area Production Yield
Period ------------------ -5 ------------------ --2 - - - - - - - - - - - - - - - - --2G.Rate 't'Stat R G.Rate ' t' Stat R G.Rate 't' Stat R** * -k*I 0.81 2.85 0.54 2.33 3.98 0.69 1.50 2.97 0.56
11 1.24 8.53 0.86 2.96 6.94 0.80 1.71 4.71 0.65* n.s n.sIII 1.26 6.42 0.81 -0.66 -1.11 0.11 0.47 1.12 0.11n.s * *

bined

Note. Same as in Table 3.11.
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Growth rate of area was higher during the third period
compared with the other periods, whereas growth rate of product­
ion and yield decreased considerably during the same period
(Table 3.25).

Table - 3.26 Season-wise Growth Rates of Area, Yield and
Production in Palghat District

Period ----------------------------------------- -­
Autumn winter Summer All Seasons

(Per cent)

I Area -0.37 2.33 5.99 0.81Yield 2.27 4.43 -3.03 1.50
Production 1.89 2.89 2.96 2.33

II Area 0.33 2.35 5.72 1.24
Production 2.08 2.68 9.52 2.96

III Area -1.75 -0.60 -3.80 1.26
Production -0.56 -1.06 -4.14 -0.66

Com- Area -0.91 1.10 3.20 0.03
blned Yield 1.49 -0.93 1.56 0.93

Production 0.59 1.36 4.76 0.97

Note: Same as in Table 3.11.
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The area growth rate during summer ranges between
5.99 per cent for the first period and -3.80 per cent for the
third period. The growth rates of area were positive during
winter and summer, but negative during autumn for the first
period. The growth rates were positive during all seasons for
the second period and negative for the third period. Combined
period growth rates were positive during winter and summer and
negative during autumn.

The growth rates of yield for the first period ranged
between 4.43 per cent during winter and -3.03 per cent during
summer. The highest growth rate for the second period was during
summer (3.80 per cent) and the lowest during winter (-1.33 per
cent). The growth rates were negative during winter and summer;
but positive during autumn. winter yield rate was negative for
the combined period.

During autumn, the negative growth rate of area for
the first period had partially offset the moderate growth rate
of production. However, the second period autumn growth rate
of production increased to 2.08 per cent, mainly on account
of the increased growth rate of yield and a small positive
growth rate of area. The growth rate remained negative for
the third period autumn due to negative growth rate of area.
winter growth rate ranged between 2.89 per cent for the first
period and -1.06 per cent for the third period. During summer
the growth rate was negative for the third period because of
the negative growth rates of area and yield (Table 3.26).
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3.3.2.8. Kozhikode District

The annual growth rate of production for the third
period was negative (-0.61 per cent) due to considerable
decline in the growth rate of area for the period (-3.00 per
cent). Increase in the growth rate of yield (2.40 per cent)
was offset by the decrease in the growth rate of area for the
third period. The growth rate of area was negative (-0.67
per cent) for the combined period, whereas production and
yield growth rates positive. Production and yield growth
rates were negative for the first period (Table 3.27).

Table - 3.27 Growth Rates of AreaLpProduction and Yield of
Rice in Kozhikode District

Area Production Yield
G.Rate 't'Stat R G.Rate 't'Stat R G.Rate 't'Stat R

n.s n.s* ** n°SII 1.29 4.37 0.61 1.57 2.87 0.41 0.27 0.51 0.02* n.s ** n.s *Com- -0.87 3.62 0.35 0.14 0.64 0.02 1.02 5.11 0.52

Note: same as in Table 3.11.
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Table - 3.28 Season-wise Growth Rates of Area, Yield and
Production in Kozhikode District

Period --------------------------------------- -­
Autumn winter Summer All Seasons

(Per cent)

Production -1.39 0.48 10.41 -0.17
II Area ‘I052 3047 15022 1029Yield 0.04 0.11 2.79 0.27

Production -1.49 3.57 17.99 1.57
III Area -6.05 -1.87 1.65 -3.00Yield 2.19 2.43 0.89 2.40

Production 3.86 -0.56 2.55 -0.61
Com- Area -3.71 0.96 10.08 -0.87
blned Yield 0.59 0.70 0.65 1.02

Production -3.12 1.65 10.72 0.14

Note: Same as in Table 3.11.
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Autumn growth rate of area was decreasing consistently
period after period. The growth rate of area during winter was
the highest for the second period but was negative for the third
period. Summer growth rate of area increased to 15.22 per cent
for the second period and decreased to 1.65 per cent for the
third period and remained 10.08 per cent for the combined period.

The yield rates were negative for the first period
during all seasons and positive for the second, third and
combined periods.

The growth rates of production during autumn were
negative for all the periods and positive during winter and
summer for all the periods, on account of positive growth rates
of area in almost all cases (Table 3.28).

Canannore District

The annual growth rate of area for the combined
period was negative (-1.62 per cent). while the annual growth
rate of area was positive for the first period (0.50 per cent)
and for the second period (0.63 per cent) and it turned out to
be negative for the third period (-3.22 per cent).

The average annual growth rate of yield for the
combined period was 1.03 per cent. The yield growth rate for
the first period (2.25 per cent) was higher than the yield



II

III

Com­
bined

growth rate for the second,
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the third and the combined periods.

Table - 3.29 Growth Rates of Area, Production and Yield of
Rice in Canannore District

Area Production Yield
G.Rate 't'Stat R2 G.Rate 't'Stat R2 G.Rate 't'Stat R2

“'5 ** **** *0.63 2.86 0.41 1.94 3.74 0.54 1.52 3.22 0.46* ** n°5-3.22 -8.42 0.88 -2.35 -3.66 0.57 0.82 1.64 0.21* *** *
Note: Same as in Table 3.11.

The annual growth rate of production for the combined

period was negative (-0.63 per cent). The substantial decline
in production for the third period (-2.35 per cent) over the
first (2.41 per cent) and the second periods (1.94 per cent)
resulted in the negative growth rate for the combined period.
The positive growth rate of yield was offset by the negative

growth rate of area and resulted in negative growth rate of
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production for the combined period (Table 3.29).

Table - 3.30 Season-wise Growth Rates of Area, Yield and
Production in Canannore District

Period ------------------------------------- -­
Autumn winter Summer All Seasons

I Area -0.07 0.22 6.43 0.50Yield 2.90 0.97 0.44 2.25
Production 2.86 1.30 6.87 2.41

Yield 1.39 1.44 3.00 1.52
Production 1.26 2.26 13.81 1.94

III Area -5.67 -1.33 1.13 -3.22

Com- Area -3.31 0.04 8.60 -1.62
blned Yield 0.75 1.35 2.16 1.03

Production -2.56 1.38 10.76 -0.63

Note: Same as in Table 3.11.
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The growth rate of area during autumn were negative
for all periods and positive during winter and summer except
for the third period during winter. The growth rate of area
during summer was the highest (10.81 per cent) for the second
period.

The yield rates of autumn, winter and summer remained

positive for all periods except the negative growth rate during
summer for the third period. It ranged between 3 per cent
during summer for the second period and -0.35 per cent for the
third period.

The growth rates of production remained negative for
the third period and the combined periods during autumn and
the third period during winter on account of negative growth
rates of area during the same seasons (Table 3.30).

Comparative Performance

The growth rate of area, production and yield of rice
for the state and each district is synthesised to obtain an
integrated view of the performance among the districts in
relation to the state.
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Table - 3.31 Classification of the State and the Districts
According to the Growth Rates

Growth Rates Period I Period II Period III Combined

+ A + Y + P KERALA KERALA QLN, EKM
TCR,PLGT, TVM, QLN, TCR, PLGT
CANR ALP, KOT,

EKM, TCR,

PLGT,KOZD,

CANR

— A + Y + P QLN, EKM KERALA
ALP, KOT,

KOZD

+ A - Y + P QLN,ALP,

KOT,EKM

- A + Y - P KERALA TVM,
TVM, ALPI CANR

KOT, TCR,

PLGT,KOZD,

CANR

+ A - Y - P TVM,KOZD

Total No. of 9 9 9 9
Districts

Note: + Positive Growth Rate. TVM = TriVandrufi1 TCR = Trichur
- Negative Growth Rate. QLN = Quilon PLGT = Palghat.
A - Area. Y - Yield ALP = Alleppey KOZD = Kozhikode
P - Production KOT = Kottayan: CANR = Canannore.

EKM = Ernakulam.
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when the districts and the state are classified
according to positive and negative growth rates for the three
periods individually and for the combined period Trichur,
Palghat, Canannore and Kerala as a whole had positive growth
rates of area, yield and production for the first period.
Whereas, Quilon, Alleppey, Kottayam and Ernakulam had positive

growth rates of area and production but negative growth rates
of yield. Trivandrum and Kozhikode had positive growth rates
of area and negative growth rates of yield and production for
the same period.

All the nine districts and the state had positive
growth rates of area, yield and production for the second
period.

Quilon and Ernakulam have positive growth rates of
yield and production but negative growth rates of area, Palghat
had negative growth rate of production and positive growth
rates of area and yield, all Kerala and the other six districts
had negative growth rates of area and production and positive
growth rates of yield during the third period.

For the combined period, Quilon, Ernakulam, Trichur
and Palghat had positive growth rates of area, yield and
production. Alleppey, Kottayam and Kozhikode districts and
all Kerala had negative growth rates of area and positive
growth rates of yield and production and Trivandrum and Canannore
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had negative growth rates of area and production and positive
growth rates of yield (Table 3.31).

Season-wise Analysis

The growth rates during autumn, winter and summer

seasons indicate a number of interesting tendencies.

In the first period yield rates were negative during
winter and summer. The growth rate of area was maximum during
summer in the second period, but for the third period, the
maximum negative growth rate of area was more or less the same

during autumn and summer. The maximum growth rate of yield

for the second period was observed during summer, but by the
third period, growth rate of yield during summer had fallen
behind the autumn growth rate of yield. Thus both area and
yield for the second period had the highest growth rates during
summer resulting in the highest growth rate of production, but
because of the reversal in both area and yield rates for the
third period production growth rate was minimum during summer.

while the growth rates of production were positive
for the first, the second and the combined periods, they were
negative for the third period during all seasons an outcome of
the dominant role played by the negative growth rates of area
over the positive growth rates of yield.
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In the first period, output growth rates were positive
for all seasons and districts except for Kozhikode and Alleppey
during autumn, Trivandrum, Alleppey and Kottayam during winter

and Kottayam during summer. The negative growth rate of output
in Kozhikode was influenced by both negative growth rates of
yield and area, and Alleppey, Trivandrum and Kottayam by

negative growth rates of yield over the positive growth rates
of area.

The growth rates of production for the second period
were positive for all seasons and districts except for Kozhikode
during autumn. The negative growth rate of output in Kozhikode
was the outcome of dominant negative growth rate of area over
positive growth rate of yield.

During autumn, winter and summer for the third period,

output growth rates were negative in Trivandrum, Alleppey,
Palghat, Kozhikode and Canannore, Alleppey, Kottayam, Trichur

and Canannore, Trivandrum, Quilon, Alleppey and Kottayam

respectively, all because of dominant negative growth rates
of area over the positive growth rates of yield. Thus all the
observed third period negative growth rates of output levels
during autumn, four out of eight negative growth rates of out­
put levels during winter and four out of five negative growth
rates of output levels during summer were mainly influenced by
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Table - 3.32 Classification of Districts according to
Growth Rates of Area, Yield and Production
jseason-wise)

Period I Period II Period III _ §om§in§g;gg5i9g;_A W S A W S A W S A W S

+A+Y+P QLN TCR ALP QLN KOT TVM QLN EKM QLN ALP EKM
TCR PHZPCANR ALP TCR ALP KOT TCR ALP EKM TCR

Cnfll KOT KOZD KOT KOZD KOT KOZD PLGTTCR CANR TCR EKM CANR KOZDPLGT PLGT TCR CANR
KOZD
CANR

-A+Y+P PLGT TVM EKM KOZD PLGT KOT ALPCANR EKM TCR
CANR

-A+Y-P TVM ALP TVM TVM QLN TVM
KOZD ALP KOT QLN KOZD TCR KOT

PLGT TCR ALP CANR
KOZD CANR KOT
CANR

-A-Y-P KOZD TVM PLGT TVM QLN
QLN
EKM

PLGT

+A-Y+P TVM CLN TVM TVM QLN CANR PLGT
KOT EKM.QLN QLN EKM
EKM MIIDEKM ALP

TCR EKM
PLGT PLGT
KOZD

+A-Y-P ALP TVM KOT
ALP
KOT

Total No. 9 9 9 9 9 9 9 9 9 9 9 9
of Districts

Note: Same as in Table 3.31. A = Autumn. W = winter. 0 hmmel.
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the negative growth rates of area, but during winter for the
same period output growth rates were negative in Trivandrum,
Quilon, Ernakulam and Palghat and during summer in Palghat

were influenced by both negative growth rates in area and
yield.

Again during autumn, winter and summer for the combined

period, output growth rates were negative in Trivandrum,
Kozhikode and Canannore, Quilon and Trichur and Trivandrum and

Kottayam respectively, all on account of negative growth rates
in area over positive growth rates in yield. But negative
output growth rates in Trivandrum during winter and Quilon

during summer were influenced by both negative growth rates
of area and yield (Table 3.32).

Taluk Level Analysis

An analysis of area, production and productivity at
the micro level - with taluks as strata - indicates that all
the traditional paddy fields do not hold the same natural
endowments for rice production or are homogenous in agroecolo­

gical conditions. Even within a taluk there is heterogeneity.
However, the scope of analysis beyond the taluk strata is at
the moment restricted due to paucity of data.
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The analysis in this section is based on the data
available for 57 taluks in the state.3 The data on area,
production and yield of rice for 57 taluks for the period
1974-75 to 1981-82 are taken from statistics for planning
1977, 1980 and 1983, while those for later period, ie.,
from 1982-83 to 1985-86 are taken from the official collection

of the special section dealing with area, production and yield
of crops of the Directorate of Economics and Statistics,
Trivandrum, Kerala. The main objective of the present analysis
is to see the trend in area, production and yield of rice at
taluk level.

Taluks ranked according to percentages of area and
production to all Kerala and average yield of rice are given
in maps 3J,32 and 3.3 respectively.

3. There are 61 taluks in the state, four of them are
formed only very recently.
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Instead of presenting data on individual taluks,

taluks were grouped together on certain criteria. The criteria
adopted for grouping are: (1) Percentage of rice area of each
taluk to total cropped area under rice in the state (ii) rate
of growth of output (iii) area and yield and (iv) level of
yield per hectare. The period for the study is taken as 1974-75
to 1985-86, the third period of analysis in the case of the
State and the districts. Data availability limited the taluk
level analysis for the period mentioned above. The third period
which shows unprecedented decline of rice area is important.

Importance of Rice Crop in the Taluks

The district-wise distribution of taluks in relation
to the percentage of all Kerala area under rice is presented
in table 3.33. The data on area share of rice of taluks belong
to a period from 1974-75 to 1985-86.

Among the 10 taluks having more than three per cent
of the State's area under rice, four belong to Palghat, three
to Trichur, two to Ernakulam and one to Kozhikode. Thus most
of the districts belong to north Kerala. The next five taluks
in importance, ie., which have two to three per cent of State's
area under rice, four belong to the same region, ie., north
Kerala. A large number of taluks of Trivandrum, Quilon, Alleppe
Kottayam and Ernakulam have only less than two per cent of
State's rice area each. Those districts belong to south Kerala,
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Table - 3.33 District-wise distribution of Taluks according to
Qercentage of their area to total rice area in the
state from 1974-75 to 1985-86.

Percentage of Rice Area of Taluks toTotal Rice Area in the StateDistrict ------------------------------------ -- Total No.
Above 3 Between Between Below 1 of Taluks
percent 3 & 2 2 & 1 per cent

per cent per cent

Trivandrum 3 1 4Quilon 4 2 6Alleppey 2 S 7Kottayam 1 1 6 8Ernakulam 2 4 2 8Trichur 3 1 1 SPalghat 4 1 2 7Kozhikode 1 2 2 1 6Canannore 1 5 6
Total 10 5 24 18 57

where the area under rice is relatively less than the area under
rice in north Kerala.

The district-wise distribution of taluks in relation to
the percentage of all Kerala rice profiuction is presented in
table 3.34.
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Table - 3.34 District-wise distribution of taluks according to
percentage of their ricefproduction to total Rice
Production in the State as a whole

Percentage of Rice Production of Taluks
to All Kerala Rice ProductionDistrict ------------------------------------- --_
Above 3 Between Between Below 1 Total No.per cent 3 & 2 2 & 1 per cent of taluks

per cent per cent

Trivandrum 4Quilon 3 3 6Alleppey 1 4 2 7Kottayam 1 1 6 8Ernakulam 1 1 3 3 8Trichur 3 2 5Palghat 4 3 7Kozhikode 1 2 1 2 6Canannore 1 3 2 6
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Of the 10 taluks each having more than three per cent
of State's rice production, four taluks belong to Palghat,
three to Trichur, one each to Alleppey, Ernakulam and Kozhikode
districts. Of the five taluks having two to three per cent
of State's rice production, two belong to Kozhikode and one
each to Kottayam, Ernakulam and Canannore districts. Of the
42 taluks, 20 taluks have between one to two per cent of
State's rice production and the rest 22 have below one per cent
rice production of the state.

Of the 57 taluks, Chittoor, Alathur, and Palghat
taluks of the Palghat district account for the first, second
and third positions in rice production contributing 7.64, 7.42
and 6.53 per cent to the production of the State respectively.
Kuttanad secured fourth position with regard to rice production
with 5.59 per cent. Kuttanad belongs to Alleppey district.
Of the different taluks, Alathur, Ottapalam, Chittur and
Palghat taluks of the Palghat district respectively occupy
first to fourth rank in the distribution of rice area in the
State. Palghat district has the highest rice production, area
and yield in the State.

3.3.3.2. Growth Rates of Area,_Yield and Production of Rice

It is evident from the taluk level data that 13 taluks
had negative growth rate of yield from 1974-75 to 1985-86. All
the districts had positive growth rate of yield during the
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Table - 3.35 Distribution of Districts in the State according
to Taluks having different Rate of Growth of Outa
put, Area and Yield of Rice

Number of Taluks having positive and
negative Growth Rate ofDistrict ------------------------------------ -- Total No.Area Output Yield of Taluks+ - + — + ­

Trivandrum 4 4 4 4Quilon 1 5 3 3 3 3 6Alleppey 1 6 7 4 3 7Kottayam 1 7 3 5 7 1 8Ernakulam 2 6 3 5 8 8Trichur 2 3 2 3 4 1 5Palghat 7 2 5 3 4 7Kozhikode 1 5 2 4 6 6Canannore 1 5 2 4 5 1 6
No.of taluks 9 48 17 40 44 13 57

Note: + = Positive
Negative
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same period. The state was also showing the same trend as the
districts. Again 17 taluks had positive growth rate of production,
whereas only two districts had positive growth rates of production.
Of the 17 taluks having positive growth rate of production, only
six taluks belonged to those districts having positive growth
rate of production, ie.. all the other 11 taluks belonged to other
districts. Nine taluks showed positive growth rate of area during
the same period, but district level analysis indicates only
negative growth rate of area during that period.

Comparative Performance

Table 3.36 presents an integrated view of the performance
among the taluks. when the taluks were classified according to
positive and negative growth ratesfor the period 1974-75 to
1985-86, 7 taluks are having positive growth rates of area, yield
and production and those taluks are distributed among six districts
out of nine districts. Pathanamthitta belong to Quilon,
Kanjirappilly to Kottayam, Kunnathunadu and Alwaye to Ernakulam,

Mukundapuram to Trichur, S. wynad to Kozhikode and N.Wynad to
Canannore.

Kodungallur was the only taluk having positive growth
rate of area and production, but negative growth rate of yield.
Kodungallur belongs to Trichur district and the same taluk
occupied the lowest position when taluks were ranked according
to yield of rice.
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Table - 3.36 Classification of Taluks accord1gg_to Growth
Rates

No. ofGrowth Rates 1974-75to 1985-86 Taluks

+A+Y+P Pathanamthitta, Kanjirappilly, 7
Kunnathunad, Alwaye, Mukundapuram,
S. Wynad. N. Wynad

+A-Y+P Kodungallur 1+A-Y-P Mavelikara 1
-A+Y+P Kottarakara, Vaikom, Udumbanchola, 8

Muvattupuzha, Alathur, Chittur,
Ernad, Canannore

—A+Y—P Neyyattinkara, Trivandrum, 29
Nedumangad, Chirayinkil,Pathanapuram.
Karthikapally, Chengannur, Thiruvalla,
Kuttanad, Kottayam, Meenachil, Peermade,
Devikulam, Thodupuzha, Kothamangalam,
Cochin, Kanayanoor, Parur, Trichur,
Thalapally, Chaughat, Ottapalam,Tirur,
Kozhikode, Quilandy, Badagara,
Tellicherry, Thaliparambu, Kasargode

—A-Y—P Quilon, Kunnathur, Karunagapally, 11
Ambalapuzha, Sherthalai,Changana­
cherry, Palghat, Mannarghat,
Perinthalmanna, Ponnani, Hosdurg.Total No. of 57

Taluks

Note: Same as in Table 3.35.
A = Area. Y = Yield. P = Production
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Mavelikara showed positive growth rate of area, but
negative growth rate of yield and production. This is an
indication that Mavelikara belongs to taluks having very low
yield of rice. Mavelikara belongs to Alleppey district.

Eight taluks had negative growth rate of area, but
positive growth rate of yield and production. This is because
yield rates are high enough to offset decline in area. This
trend shows high rate of growth in yield and as a result of
that growth rate of production increased. Of these eight
taluks Kottarakara belongs to Quilon, Vaikom and Udumbanchola

belong to Kottayam, Muvattupuzha to Ernakulam, Alathur and

Chittur to Palghat, Ernad to Kozhikode and Canannore to
Canannore district.

Twenty nine taluks had positive yield rate, but
negative growth rate with reference to area and production.
All the four taluks of Trivandrum come under this group. Five
of the taluks in this group belong to Ernakulam district, four
each to Alleppey, Kottayam and Kozhikode, three each to Trichur
and Canannore districts, and one each to Quilon and Palghat
districts.

Eleven Taluks had negative growth rates of area, yield
and output. Four taluks belong to Palghat, three to Quilon,
two to Alleppey and one each to Kottayam and Canannore districts
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The general trend in the State during this period is
positive growth rate of yield and negative growth rates of area
and production. Six districts out of nine and 29 taluks out of
57 belonged to this group. Positive growth rates of yield were
not sufficient to overcome the negative growth rates of area.
Hence production growth rates remained negative in these above
said taluks, districts and the state as a whole.

Relation between Growth of Output and Yield

Since growth of output in future would mainly depend
upon the growth of yield, it would be relevant to examine how
has growth in output of rice been related to the growth of its
yield. The data presented in table 3.37 indicate that the
rate of growth of rice output is very much low compared to
the growth of its yield. It is because of the great decline
in area which led to a greater negative growth rate in production
compared to growth rate of yield. The growth rate of yield was
not so high to offset the decline in the area under rice and
resulted decline in production of rice.

It is clear from Table 3.37 that the rate of growth
of output and yield was very poor in most of the taluks even
though the growth of yield was higher compared to the growth
of output of rice. The number of taluks showing negative rate
of growth in both output and yield is 13 out of 40 taluks
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Table - 3.37 fiumber of Taluks having different rate of growth

Of Output and yield between 1974-75 and 1985-86.

Growth Rate ------------------------------------ -- Totalof yield No.of
Above 3 2 to 3 1 to 2 O-1 Negat- Taluks
per cent per cent per cent per ive

cent

Amwe3 2 2
per cent2 - 3 3 2 3 1 9
per cent1 - 2 6 10 16
per cent0 - 1 17 17
per centNegative 13 13
Total No. 5 2 3 7 40 57
of Taluks

showing negative growth rate of either output or yield. That
is taluks having exclusively negative growth rate of yield or
output are 13 only.
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The number of taluks having rate of growth of output
and yield respectively above three per cent are five and two,
between two and three per cent are two and nine, between one
and two per cent are three and sixteen, between zero and one
per cent are seven and 17 and negative growth rates are 40
and 13. Thus the number of taluks increases as the rate of
growth of output and yield decline. In fact 46 out of 57
taluks had less than two per cent growth rate of output and
yield. It is quite evident from the table that the correlat­
ion between rate of growth of output and yield is quite low.
That is, the growth rates of yield were not sufficient to
overcome the fast decline in area under rice. Hence what

will be the impact of such a faster fall in area under rice
on output? How much faster yield can grow to offset the
faster fall in land area under rice?

Relation between Growth Rate of Output and
Concentration of Crop

To know the level of growth of rice output in
relation to concentration of rice crop among the taluks,
relevant facts are presented in table 3.38. The table
reveals that the total number of taluks under different
ranges of output growth generally increases with the decline
in the growth rate. The pattern with regard to individual
category of growth rate and concentration of rice area
differed widely.
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Table - 3.38 growth Rate of output in Relation to Con­
centration of crop

percentage of Number of taluks with different rate of growthof output
GCA to Total ______________ __GCA in the """"""""""""""""" ”
State under Above 3 2 - 3 1 - 2 O - 1 Nega- No.of

Rice per cent per cent per cent per cent tive Taluks

Above 4 5 1 6
per cent

3 - 4 per cent 1 3 1 52 - 3 per cent 5 5
1 — 2 per cent 1 23 24O - 1 per cent 17 17
Total No. of 5 2 3 7 40 57

Taluks

To have a clear picture, table 3.38 is shortened. The
growth rate of rice output is taken to be high if it is more
than three per cent, moderate if it is between one and three
per cent and poor if it is less than one per cent. Similarly,
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ion of rice is taken to be high if the crop
ore than four per cent of GCA to total GCA in
ium if it accounts for two to four per cent,
accounts for less than two per cent of GCA.
regard to these classes are present in Table

Distribution of Taluks with different levels
of outputggrowth with reference to different
levels of concentration of rice crop

3.39.

Table - 3.39

No. of Taluks
with different
levels of con­
centrations of
Rice crop

High

Moderate

Low

Total No. of
Taluks

No. of Taluks with different levels of
output growth. T t 1 N .High Moderate Poor 0? galuis5 1 64 6 10

41 415 5 47 57
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It is clear from table 3.39 that the number of taluks
increases with the decline in the concentration of rice crop.
In the same way, the number of taluks declines with the
increase in the level of output growth. This indicates broadly
that the concentration of rice crop and the growth in its output
are going together as there is some positive association between
the two.

Relation between Rate of Growth and Yield Level

To assess the prospects of growth of yield, it is
important to examine how growth rate of yield is related to
the level of yield. One may guess that the growth of yield
would depend, to a certain extent, on the level of yield at
the base period. with change in the techniques of cultivation,
one can expect that the rate of growth of yield would be faster
in taluks that have lower yield. But if the traditional method
of cultivation continues and if there is no improvement in the
infra structure, the rate of growth of yield in taluks having
lower yield level may continue to be slower.

The difference in the rate of yield among the taluks
may arise due to variations in the extent of adoption of new
technology and improvement in infrastructure and institution.
with the existing pattern of production relation and the
developmental efforts, it is not unlikely that the regional‘
inequality would increase.
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The relationship between the level of yield and the
rate of growth of yield are presented in table 3.40.

Table - 3.40 Number of Taluks having different growth rate
and level of yieldtetween 1974-75 and 1985-86

Per Hectare
____________________________________ __ Total

Yield (Kg5') Abgve 1 - 2 0 — 1 Negative OfNg;1uks

Above 2000 1 2 1 2 6
1700 — 2000 2 8 2 12
1500 - 1700 3 3 4 3 13
1300 — 1500 1 1 6 6 14
Below 1300 4 2 4 2 12
Total No. of 11 16 17 13 57
Taluks

The level of per hectare yield is divided into five
categories and the level of growth rate is divided into four
categories. The number of taluks coming under different category
of yield and growth rate is presented in table 3.40.
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The total number of taluks falling into different
ranges of growth rate, by and large increased as the growth
rate declined. Total number of taluks belonging to different
levels of yield increased first but declined afterwards. Of
the 57 taluks, 31 taluks had yield levels above state average
and the rest had yield levels below average. Out of 57 taluks,
only 11 taluks had more than two per cent growth rate of yield.
Thus growth rate in yield was slower in most of the taluks
having relatively lower level of yield. On the other hand, out
of the 11 taluks having more than two per cent rate of growth
of yield, one had 2060-Kgs. of yield, two between 1700-2000 Kgs.,
three between 1500-1700 Kgs., one between 1300-1500 Kgs. and four

below 1300 Kgs. of yield.

Out of the 57 taluks, 11 taluks had more than two per
cent growth rate of yield, 16 taluks between one and two per
cent, 17 taluks between zero and one per cent and 13 negative
growth rate of yield.

It is interesting to note that first the number of
taluks increased as the growth rate of yield declined and then
declined as the rate of growth of yield declined further. The
inequality in the level of rice yield had increased. In fact,
most of the taluks having negative growth rate of yield(eight
out of 13 taluks) had less than 1500 Kgs. of yield. It is
clear from the above analysis that if this pattern of growth



continues in the taluks, it would not only slow down the
general growth rate of rice output, but would also lead to
regional inequality in the agricultural development.

Table — 3.41 Number of taluks in each district having
different level of Yield between 1974-75
and 1985-86

Districts Z£S$;'"'I§66'I"IE66I"'I366I'"};;iS§L' figtgglfiié2000 2000 1700 1500 1300

Trivandrum 2 2 4Quilon 2 2 2 6Alleppey 2 2 1 1 1 7Kottayam 1 6 1 8Ernakulam 2 2 3 1 8Trichur 1 2 2 5Palghat 3 1 3 7Kozhikode 1 5 6Canannore 2 1 3 6
Total No. of 6 12 13 14 12 57
Taluks
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Having seen the change in the number of taluks from
one class of yield to another, it would be important to know
what is the spatial distribution of taluk with regard to their
level of yield. Hence, data on number of taluks in each district
having different_level of yield during 1974-75 to 1985-86 are
presented in table 3.41. Out of the six taluks having more than
2000 Kgs. of yield of rice, three belong to Palghat, two to
Alleppey and one to Kottayam. This shows that high yield
taluks are equally distributed between south and north Kerala.
All the 12 taluks having yield between 1700-2000Kgs. per
hectare belong to south Kerala. Out of the 13 taluks having
yield between 1500-1700 Kgs. per hectare, eight belong to south
Kerala and five to north Kerala. Out of the 14 taluks having
yield between 1300-1500 Kgs. per hectare, eight belong to south
Kerala and six to north Kerala. Of the 12 taluks having yield
below 1300 Kgs. per hectare 10 belong to north Kerala and two
to south Kerala. This indicate the fact that yield level of
rice is higher in south Kerala compared to north Kerala.

Season-wise distribution of districts in the State
according to taluks having different rate of growth of output,
area and yield of rice is presented in table 3.42.

It is clear from table 3.42 that during winter season
11 taluks had positive growth rate of area while all the



Table - 3.42 Season-wise distribution of districts in the_State_according
to Taluks having different rate of growth of output,Area and
Yield of Rice From 1974-75 to 1985-86

':::::::::1j:Qn:
Number of Taluks having positive and Negative

D. t i t ------------------------------- --Growth-Bate-of -------------------------------------- -- N f15 I‘ C S ' O. O________    rams
Autumn winter Summer Autumn winter Summer Autumn winter Summer

........ _- + ' t----:-_-_t____:___-i--__:___-t-___:_-__i-_--:_-_i_---:___-t____:-__-t-__-:-----__-_-­

Trivandrum 4 4 4 4 1 3 2 2 2 2 4 4 4Quilon 4 2 ’6 2 4 6 2 4 4 2 6 1 5 2 '4 6
Aileppey 2 S 7 6* 6 1 5 2 6* 4 3 1 6 3* 3 7
Kottayam 3 41 3 5 1 62 71 6 2 5 22 3 41 5 3 1 62 e
Ernakulam 2 6 2 53 4 33 8 5 23 73 4 4 2 53 6 13 8
Trichur 1 4 1 4 4 1 4 1 3 2 5 2 3 2 3 4 1 5
Palghat 1 6 2 5 2 5 4 3 2 5 3 4 2 5 1 6 2 5 7
Kozhikode 6 1 5 6 6 5 1 3 3 6 2 4 1 5 6
Canannore 6 2 4 5 1 _.5 1 4 2 2 _4 6 2 4 4 2 6
fbtai No. 13 43 11 45 24 30- 50 6 33 23 37 17 23 33 16 40 23 31 57of Taluks ‘

Note: * One of the taluks (sherthalai) in Alleppey district has no summer crop.
Hence only six numbers during that season instead of seven.

1. One of the taluks (Peermade) in Kottayam district has no autumn crop.
Hence only seven numbers during that season instead of eight.

2. Again, one of the taluks (Kanjirappilly) in Kottayam district has no
summer crop. So only seven numbers during that season instead of eight.

3. One of the taluks (Cochin) in Ernakulam district has no winter and summer
crop and hence during those seasons only seven numbers instead of eight.
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districts had negative growth rates. During autumn season six
taluks had negative growth rates of yield, while all the
districts had positive growth rates. Only one district had
positive growth rate of output, whereas 16 taluks had positive
growth rates of output during winter season. Taluk level study
gives rather clear picture of the trends in area, yield and
production of rice in the state.

Growth and Stability

This is an impression that the measures adopted for
accelerated growth of agricultural production in India have
often resulted in increasing annual fluctuations in production,
especially after the introduction of high yielding varieties.4
Since increased fluctuations in output levels lead to a number
of problems in food management operations, often measures are
initiated to reduce variability in output levels along with
achieving sustained levels of growth. Here an attempt 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 third period over the first and the second for all the three
seasons individually and for the combined seasons. However,
between the first and the second periods, annual fluctuations
in area declined during autumn and increased during winter,
summer and combined seasons. But between the second and the

4. S.R. Sen (1967) and



third periods, annual fluctuations increased during autumn and
combined seasons and declined during winter and summer. 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 more of a short term
nature than the changes induced by other factors, and therefore
weather induced changes in cropping pattern have a tendency to
increase fluctuations in area. The fact that growth rates of
area remained negative during all seasons and that the
fluctuations remained decreased over the second and the third

periods during winter and summer and remained stable during
autumn indicate that the reduction in area is the result of
conscious decisions made at the farm level in favour of sub­

stituting other crops for paddy. This can be either because
land diverted from paddy is brought under long duration crops
(perennial crops) or because disadvantageous relative price
situation prevailed over a long period.5

While area influenced negative growth rates for the
third period, the growth rates of yield for the third period
were consistently above the second period's rates for all the
three seasons. However, the fluctuation of yield declined
during winter, summer and combined seasons and increased during

autumn indicating an overall reduction in variability of yield

5. P.S. George and Chandan Mukherjee (1986), Page 32.
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during the third period. This is somewhat contradictory to
the experience in the early phase of high yielding varieties
when the yield increases associated with the new varieties
induced higher levels of fluctuations over time. At the same
time the recorded level of fluctuations of yield is consistent
with the reduced level of fluctuations of area indicating that
the land retained under paddy cultivation is suitable for this
purpose and that there is no major in built technology bias
towards inducing higher levels of fluctuations. Even if there
existed some technology bias towards increased level of
fluctuations, such tendencies might have been overcome either
by physical conditions (especially land quality) or by measures
adopted to safeguard crops from the vagaries of nature
(Table 3.43).

In general, a situation of improved growth rate of
yield associated with reduced variations would be most desirable.
However, the performance of rice in Kerala during the third
period do not provide such an encouraging outlook. The increased
growth rate of yield for the third period was only a mild recovery
from the near stagnant growth rate for the second period. The
compound growth rates of yield (1.35 per cent for all seasons,
1.70 per cent during autumn, 0.71 per cent during winter and
1.14 per cent during summer) are well below the rates achieved
in many other parts of India. Further, the increase in growth
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rate of yield was not sufficient to offset the decline in the
growth rate of area, so that the outcome was a decline in the"
growth rate of output (Table 3.44).

The growth rates of output for the third period were
below the rates for the second period during all the three
seasons. Along with the fall in output level, there had been
decline in the fluctuations of output levels. In Kerala,
reductions in the fluctuations of both area and yield of rice
had contributed towards a reduced level of variability in
output of rice (Table 3.45).

The observed behaviour of changes in growth rates and
fluctuations for the state was not uniformly consistent for all
the districts. The emerging tendencies among the districts
indicate a very scattered pattern. For example, while there
was no instance of increased fluctuations at the State level in
area, yield and output for all the three seasons during the
third period, the fluctuations of area increased in Trivandrum,
Quilon, Alleppey, Kottayam, Palghat, Kozhikode and Canannore

districts during autumn, Trivandrum, Quilon, Kottayam, Trichur
and Canannore districts during winter, Trivandrum, Quilon,

Alleppey and Kottayam districts during summer. But the
fluctuations of area increased in all the districts except
Ernakulam and Palghat and the State as a whole during the
combined seasons. Increased fluctuations of yield for the third
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Table - 3.43 Changes in Growth Rates and Co-efficient of Variation.

(Area)

Increase 99:§§§iS$§2E-9§-Y§£i§E$9B
Season (+) Decrease Between I & II Period Between II & III Period(-) Growth ------------------------------------------------------------------ -­

Rate Increase Decrease Stable Increase Decrease Stable

KERALA KOT TVM TCR- KOZD QLN TVM KOZD EKM KERALATCR EKM QLN
CANR CANR

ALP
KOT

PLGT

Autumn + ALP
PLGTQLN TVM TVM _KERALA' EKM TCR QLN EKMKOT PALGTTCR KOZD

CANR

winter
KERALA

ALP+ KOT
PLGT
KOZD
CANR

PLGT TVM TVM KERALA- QLN QLN EKMALP ALP TCRKOT PLGT
KOZD
CANR

Summer

KERALA KOZD+ KOT
EKM
TCR

CANR

KOT QLN TVM KERALA EKM— EKM TCR TVMKOZD QLN
ALP
KOT
TCR

KOZD
CANR

All seasons
KERALA CANR PLGT+ ALP

PLGT

Note: Same as in 3.31.
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Table - 3.44 "Changes in Growth Rates and Co:g§f1c1ent of Varigtion

(Yield)

VaSeason Increase Co-efficient of riation(+)Decrease ----------------------------------------------------------------- -­
('):§E:th Between I & II Period Between II & III Period

Increase Decrease Stable. Increase Decrease Stable

PLGE EKM' CANR PLGT
CANR

Autumn KERALA QLN KERALA+ TVM TVMALP QLNKOT ALPEKM KOTTCR TCRKOZD KOZD-  TVM QLNRPLGI‘ BK"
CANR

Winter

KERALA QLN ALP KERALA+ ALP KOT KOTEKM TCRKOZD PLGTCANR KOZDEKM ALP TVM
KOZD' PLGT
CANR

Summer KERALA QLN KERALATVM KOT+ QLN EKMALP TCR
KOT
TCR

PLGI
KOZD
CANRCANR PLGT’ CANR

A11 seasons KERALA QLN TVM KERALATVM ALP QLN ALP+ xor EKM KOTEKM TCRTCR KOZD
PLGT
KOZD

Note: Same as in Table 3.31.
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Table - 3.45 Changes Ln Growth Rates and Co-efficient of Variation

(Production)

Increase .-— ' — ---—— —_ ------—
S°a’°“  g:§:::“’° Between I & II Period Between 11 5. III PeriodRate """""""""""""" "" ' """"""""""""""" ""Increase Decrease Stable Increase Decrease Stable

KOZD QLN TVM KERALACANR TCR ALP ‘ EKM' KOT TCRKOZD PLGT
CANR

Autumn KERALA QLN
TVM+ ALP
KOT
EKM

PLGT

TCR TVM TVM KERALA QLN- PUEP ALP KOT
EKM
TCR

PLGT
KOZD
CANR

Winter

KERALA QLN
ALP+ KOP
EKM

KOZD
CANR

TVM QLN TVM KERALA ALPQLN EKM' KOT TCR
PLGI
KOZD
CANR

Summer

KERALA
ALP+ KOT
EKM
TCR

PLGT
KOZD
CANR

TCR ‘1‘VM_ KERALACANR CANR QLN,KOZD- ALP
KOI
EKM
TCR
PLGT

A11 seasons
KERALA

TVM+ QLN
ALP
xor
EKM

PLGT
KOZD

1311111111111111111:11:11:11-uo::._._..:11111111111.--11:11:11.-—1—:1-.—u:u—_-11111:.-21111111:-$111111...

Note: Same as in Table 3.31.
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period is observed during autumn in Trivandrum, Quilon, Alleppey,
Kottayam, Trichur and Kozhikode, Trivandrum and Alleppey districts

during winter, Quilon during summer and Trivandrum, Quilon,

Ernakulam, Trichur and Kozhikode during the combined seasons.

Fluctuations of output levels increased in Trivandrum, Quilon,
Alleppey, Kottayam, Kozhikode and Canannore districts during

autumn, Trivandrum and Alleppey during winter, Trivandrum, Quilon

and Kottayam during summer and Trivandrum and Canannore during

the combined seasons. Thus, in general fluctuations of area,
yield and output indicate an increasing tendency in most of the
southern districts and the northern most districts of Kerala.
However, the opposite tendency in most of 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, yield and output declined or
remained stagnant except area during the combined seasons and
yield during autumn (Tables 3.43 to 3.45).

Difference in Yield of Paddy

An attempt is made in this section to analyse the factors
responsible for changes in yield with particular reference to
the role of high yield varieties (HYV), irrigation facilities
and fertiliser consumption in explaining yield levels. Since
yield data for HYV and non-HYV according to irrigation facilities

1974-75 to 1985-86are available only for the third period viz.,
the analysis is confined to this period only.
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HYV Area

During 1985-86, 24.07 per cent of the cropped area
under paddy during all seasons was covered under HYV. Among

the districts, Kozhikode had the least coverage (10.20 per cent)
and Kottayam the highest (65.49 per cent). The coverage of
area under HYV during 1985-86 autumn, winter and summer were

51.31 per cent, 24.90 per cent and 23.79 per cent respectively.
Between 1974-75 and 1985-86 the coverage of area under HYV

during autumn declined in Alleppey (from 29.32 per cent to
17.02 per cent). Idukki (from 28.09 per cent to 26.46 per cent),
Trichur (from 38.22 per cent to 32.16 per cent) and Palghat
(from 84.86 per cent to 83.30 per cent) and it increased in all
other districts. The highest increase being in Trivandrum
(from 20.47 per cent to 66.35 per cent). The coverage of HYV
area during winter declined in Trivandrum (from 59.34 to 32.37
per cent), Kottayam (from 48.76 to 48.15 per cent), Idukki(from
71.91 to 67.06 per cent), Ernakulam (from 30.46 to 21.54 per cent
Malapuram (from 46.67 to 19.96 per cent). Kozhikode (from 53.30
to 21.61 per cent), Canannore (from 30.87 to 20.92 per cent) and
all Kerala (from 30.41 to 24.90 per cent). During summer
Alleppey, Trichur, Malappuram and Kozhikode districts had good

coverage of HYV. However, in Trivandrum were about 20 per cent

of summer area was under HYV during 1974-75, the proportion has

declined to 1 per cent by 1985-86. A similar drop in the pro­
portion of summer area under HYV occurred in Kottayam (from
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36.35 to 22.98 per cent), Ernakulam (from 18.80 to 9.86 per
cent) and Canannore (from 13.17 to 2.41 per cent).

Growth Rates of Area under HYV and Non-HYV

The growth rates of area under HYV and non-HYV of

paddy indicated that during the third period, there had been
an overall decline in area under both HYV and non-HYV. While

area under HYV declined by 1.55 per cent annually, area under
non—HYV declined by 2.17 per cent. It may be recalled that
the annual growth rate of total area under paddy declined
during all the three seasons, the growth rate being -2.39 per
cent during autumn, -1.74 per cent during winter and -2.29
per cent during summer. Moreover, the observed negative growth
rates of area during the three seasons were not uniformly
distributed between HYV and non-HYV. During autumn, HYV area

had a negative growth rate of -0.06 per cent. Thus, during
autumn, while area under paddy declined, simultaneously there
had been a shift from non-HYV to HYV since the decline was

more pronounced with regard to non-HYV. bothDuring winter,
HYV and non-HYV area declined, but the decline was more

pronounced in the case of HYV. while HYV areaDuring summer,

declined at an annual rate of -3.88 per cent, non-HYV area
increased at an annual rate of 0.13 per cent which indicates
that while the overall area under paddy declined during summer

simultaneously there was a shift from HYV area to non-HYV.
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It is often argued that profitability of HYV depends on the
acceptance of a package of practices whose viability depends
on assured rainfall or irrigation facilities. Since autumn
paddy is largely dependent on monsoon, it appears that farmers
found it profitable to shift from traditional varieties to HYV.
However, their experience with HYV during summer might have been

discouraging and therefore they might have shifted back to non­
HYV6. Considering some of the evidences available in the next
section it could be visualised that the change might be due to
unreliable irrigation facilities.

The slight decline in the growth rate (-0.06 per cent)
of HYV compared to more pronounced decline in the growth rate

(-3.16 per cent) of non-HYV during autumn was influenced by the
increase in area under HYV in Trivandrum (3.01 per cent), Luilon
(13.96 per cent) and Kottayam (8.60 per cent). Autumn HYV area
in the other districts had a negative growth rate and non-HYV
area had positive growth rate only in Trichur.

During winter, HYV area indicated a positive growth

rate in Quilon (10.11 per cent), Kottayam (0.49 per cent),
Idukki (0.36 per cent) and Palghat (7.46 per cent) and non—HYV

area increased only in Malappuram. During summer there was no

region where HYV area increased, but non-HYV area increased in

Alleppey, Idukki, Ernakulam, Trichur, Palghat, Kozhikode and

6. some of these non-HYV were improved local varieties.
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Canannore. Thus positive growth rate of summer paddy area in
all the districts except Trivandrum, Quilon, Kottayam and
Malappuram for the third period can be explained by the increased
non-HYV area. For the combined seasons, positive growth rates
were obtained for HYV in Quilon, Kottayam and Palghat and for
non-HYV only in Ernakulam. It can also be noticed that Alleppey,
Kozhikode, Canannore and All Kerala had consistently negative

growth rates for both HYV and non-HYV areas during all seasons

except non-HYV area during summer. Trivandrum showed positive

growth rate only during autumn for HYV area and Malappuram for

non-HYV area during winter.

Growth Rates of Yield for HYV and Non-HYV

The growth rate of yield for the third period during
autumn, winter and summer and combined seasons were 1.71,0.71,

1.14, and 1.35 per cent respectively. when growth rates of
HYV and non-HYV were obtained separately, it was observed that

at the State level, all the .rates were positive. However,
during autumn, the growth rates of yield of HYV (1.52 per cent)
was lesser than growth rate of yield of non-HYV (2.48 per cent).
This was just the opposite during winter when HYV and non—HYV

growth rates of yield were 2.07 per cent and 1.72 per cent
respectively. However, during summer the growth rate of HYV
yield (1.61 per cent) was much below the irate for non-HYV yield
(3.33 per cent). This was also true during all seasons when
HYV and non-HYV growth rates of yield were 0.75 per cent and

1.58 per cent respectively. The observed fall in HYV area during
winter, summer and all seasons can be explained, at least
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partially, by the relatively low increase in HYV yield.

The growth rates of yield were positive in all areas
during autumn and summer for non-HYV, and during all seasons
for HYV and non-HYV except in Trivandrum (all seasons) and

in Canannore (summer) for non-HYV. For HYV, negative growth
rates were observed in Trivandrum (summer), Quilon (winter and

summer), Kottayam, brnakulam and Trichur (autumn and summer),

Palghat and Malappuram (all the three seasons) and Canannore
(summer). During autumn, the growth rates of yield of HYV
exceeded those of non-HYV only in Quilon and Kozhikode, but

during winter this was true for Trivandrum, Kottayam, Idukki,
Ernakulam, Kozhikode and all Kerala. During summer growth

rates of yield of HYV exceeded noneHYV only in Idukki.

It is evident that yield of HYV of paddy has declined
remarkably compared to non-HYV. It may be due to lack of
irrigation facilities and insufficient availability of requisite
inputs like fertilisers, insecticides, pesticides and paucity of
training given to the farmers for the timely use of the same.

Association between yields of HYV and Non-HYV

An analysis of the association between changes in yields
of HYV and non-HYV using data on annual changes in yield indicate

that for the twelve years starting 1974-75, HYV yield during
autumn increased in six years and declined in five years. During
the six years of increased HYV yield, non-HYV yield increased
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for three years and decreased also for three years. At the
same time during the five years of decreased HYV yield, non­
HYV yield increased for three years and declined for the
remaining two years. Thus during autumn the movement of HYV

and non-HYV was consistent for five years and it was in the
opposite direction for the remaining five years.

The movement of HYV and non-HYV in the districts indicate

that during autumn, winter and summer yield movements were in

the same direction for a majority of years in almost all districts.
However, in Trivandrum and Canannore districts during autumn, HYV

and non-HYV yield moved in opposite directions for most of the

years. In Alleppey and Kozhikode when HYV yield increased during
winter, for seven years, non-HYV yield increased for six years
in Alleppey and eight years in Kozhikode. During summer HYV

yield increased for seven years in Quilon and eight years in
Ernakulam, whereas non-HYV yield increased in Quilon and Ernakulam

only for five and four years respectively. The movement of HYV
and non-HYV during autumn in Alleppey, Idukki and Ernakulam

districts were inconsistent, ie., non-HYV yield increased for
eight years, whereas HYV yield increased only for five years.
In Trichur, Palghat and Kozhikode districts, dissimilarity in
the yield movements were observed, during winter ie., HYV yield

increased only for five years in the case of the first two
districts and seven years with regard to Kozhikode, whereas
non-HYV yield increased for eight years in Trichur and Kozhikode
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Districts/
State

Trivandrum

Quilon

Alleppey

Kottayam

Idukki

Ernakulam

Trichur

Palghat

Malappuram

Kozhikode

Canannore

All Kerala

Table - 3.49 Annual Movement in HYV and Non-HYV Yield

Increase(+)or '.
Decrease(-)
in HYV yield

Increase or Decrease in Non-HYV yield

Autumn winter+ - + ­
5 2 5 ­- 4 1 56 - 5 ­- S 1 S5 - 6 13 3 - 45 1 5 ­- 5 - 65 - 6 ­3 3 - 55 - 5 ­3 3 1 55 - 5 ­- 6 3 35 1 3 2- 5 66 - 6 ­- 5 - 56 - 7 ­- 5 1 35 2 5 1- 4 - 56 - 6 ­- 5 - 5

Indicates an increase in yield and
indicates a decline in yield. Figures in each
cell indicate the number of years when corres­
ponding movements occurred.

Stands for incomplete data.

Summer+ ­

5 1
- 5
6 1
- 4
5 ­
- 5
5 ­
- S
a a
a a
4 4
- 3
5 ­
2 4
5 _
1 5
5 ­
1 5
5 _
- 5
5 ­
- 5
7 ­
- 4

209
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and only three years in Palghat. In Ernakulam and Trichur
the yield movements were in the opposite direction during
summer o

Thus it appears that on the whole yields of HYV and
non-HYV moved in the same direction during all seasons, except
someuiwergence in the movement pattern in a few districts.
For eg.: The movement of HYV and non-HYV yield was dissimilar

in Trivandrum, Alleppey, Idukki, Ernakulam and Canannore during

autumn, Alleppey, Trichur, and Palghat during winter and Quilon,
Ernakulam and Trichur during summer.

On the whole, as we have seen earlier yield of HYV
of paddy has declined considerably compared to non-HYV of paddy.

It may be due to paucity of irrigation facilities, inadequate
availability of supporting inputs such as fertilisers, insecti­
cides, pesticides and lack of information given to the farmers
for the timely use of the same. Hence it would be worthwhile
to look into the existing pattern of irrigation facilities and
fertiliser‘consumption.

EYV Production

The overall growth rate of HYV production was -0.80
per cent against the non-HYV production growth rate of -0.58
per cent.
autumn, but it was negative during winter and summer. At the

The growth rate of HYV production was positive during
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same time the growth rate of non-HYV production was negative

during autumn and winter, but it turned out to be positive
during summer. It may be recalled that during autumn yield
of HYV had positive growth rate. The positive growth rate of
HYV yield during winter dominated over the negative growth rate
of area, but during summer the negative growth rate of HYV area
dominated over the positive growth rate of yield. However,

for non-HYV. the positive growth rate of yield was not sufficient
to offset the negative growth rate of area during autumn and
winter. During summer, the growth rates of both non-HYV area
and yield were positive.

The growth rate of production in Trivandrum was negative
during autumn, winter, summer and all seasons for both HYV and

non-HYV except during autumn for HYV. In Quilon and Kottayam

the growth rates of HYV production were positive during all
seasons except summer, but the rates for non-HYV production were

negative during all seasons. In Alleppey positive grcwth rates
were observed for non-HYV during all seasons except autumn.

In Ernakulam and Trichur, negative growth rates were
observed for HYV production, but positive growth rates for
non-HYV production during all seasons except summer. The other

cases of negative growth rates for HYV production were in Idukki
(autumn and summer), Palghat (summer), Halapguram and Canannore

(autumn, winter and summer), Kozhikode (autumn and winter) and

all Kerala (winter and summer).
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Thus, the observed positive growth rate of production
for paddy during autumn was influenced by a high rate of growth
of yield for HYV. The negative growth rates of HYV production
of paddy during winter and summer were influenced by the negative
growth rates of area under paddy during the same seasons.

Irrigation

The importance of irrigation in agricultural development
hardly needs emphasis. Programmes of agricultural development
and irrigation received added emphasis in Kerala during the
period of the successive five year plans. Even then only about
one-third of the area under paddy in the State enjoys irrigation
facilities. while the dependence on irrigation is very much
limited during autumn on account of the extended monsoon season,

about half the area under paddy during winter and three-fourth
area during summer are irrigated. During autumn and winter,
the percentage of HYV area under irrigation exceeded the percentage
of non-HYV area under irrigation, but during summer the shares
of irrigated area in HYV and non-HYV area remained more or less
the same (Table 3.51).

Palghat district accounted for a large share of total
irrigated HYV area in the State during autumn and winter. For
non—HYV varieties, Brnakulam and Trichur had a higher percentage

of irrigated area than Palghat. During summer, Alleppcy and
Frichur had large area under irrigated HYV, but for non-HYV,

’nnuT had the d ar#O.7('7)‘V '..\:+ (T‘T*_"4'_""‘. (\1’- If)‘-4t—b~.- 5 L.'a.’:s, .» z.- .. A .L\.I (__. \_

3.5. George and Chandan mukherjee, op.cit, Page 62,
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Irrigation is one of the critical variables influencing
agricultural growth, especially for growth induced by technologice
change since Kerala has an extended monsoon season, most areas do

not require extended irrigation during autumn and a part of winter
It is during summer that the role of irrigation is crucial, and
as pointed out earlier, farmers might have gone back to non-HYV
varieties during summer because of inadequate irrigation
facilities. This i$.also substantiated by field observations
in many areas where the field channels had insufficient water
during summer.

Percentage distribution of area under irrigated paddy
during summer was declining, whereas it was increasing during
autumn and winter in the state as a whole. The same trend was

observed in Quilon, Alleppey, Ernakulam, Kozhikode and Canannore

districts and in other districts and proportion of irrigated
area either remained the same or was increasing during summer
(Table 3.52). This might be due to the decline in the yield
level of HYV area during summer compared to non-HYV area.

8. K.N. Nair and D. Narayana have concluded that irrigation
has contributed to increased yield only during autumn.
Further there is some stabilisation of yield as a result
of irrigation during autumn, doubtful stabilisation effect
during winter and negligible stabilisation effect during
summer. Thyagarajan and Nambiar have pointed out that
when rainfall was not available during summer solar radiat­
ion was maximum and availability of irrigation facilities
was poor and the Consequence was that impact of irrigation
on both yield and area expansion had been negligible.
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Table - 3.51 Irrigated Area as a Percentage of Total
Area under Paddy in Kerala

Season Variety ----------------------------------- -­1979-80 1980-81 1981-82

HYV 37 18 7Autumn Others 5 10 6Total 18 13
HYV 69 62 70Winter Others 37 29 44Total 45 40 SO
HYV 62 69 73Summer Others 60 79 75Total 67 73 74
HYV 50 43 37All Seasons Others 28 26 31Total 35 32 34
Source: Directorate of Economics and Statistics,

Trivandrum, Kerala.



Table - 3.52 Eercentage Distribution of Area
Unirrigated

under Paddy Irrig§ted/

216

Irrigated Unirri­
gated

Total Unirri- Total
gated

Total Irri­
gated gated

1-1:-:1-—-_-«-11:11 1-———--—--u—:—----oc--:-cnugxg
Unirri­

Trivandrum

Quilon

Alleppey

Kottayam

Idukki

Ernakulam

Trichur

Palghat

Malappuram

Kozhikode

Canannore'

All Kerala

Autumn
winter
Summer

Autumn
winter
Summer

Autumn
winter
Summer

Autumn
winter
Summer

Autumn
winter
Summer

Autumn
winter
Summer

Autumn
winter
Summer

Autumn
winter
Summer

Autumn
winter

‘ Summer

Autumn
winter
Summer

Autumn
winter
Summer

Autumn
winter
Summer

24.88
29.87
77.06

5.74
15.15
72.91

7.74
37.12

0.15
33.47
1.33

4.50
46.48
1.31

33.80
72.11
99.75

3.65
70.15

100.00

0.44
75.83
94.85

1.44
37.77
96.23

0.13
8.54

93.29

1.14
67.10
99.32

6.26
49.63
73.97

Source: 0p.cit.,

75.12
70.13
22.94

94.26
84.85
27.09

92.26
67.88

99.85
66.53
98.67

95.50
53.52
98.69

66.20
27.89
0.25

96.35
29.85

99.56
24.17
5.15

98.56
62.23
3.77

99.87
91.46
6.71

98.86
32.90
0.68

93.74
50.37
26.03

100

100
100

100
100
100

100
100

100
100
100

100
100
100

100
100
100

100
100

100

100
100
100

100
100
100

100
100
100

100
100
100

100
100
100

22.84
41.38
90.57

1.74
19.96
76.13

10.82
41.65

2.45
22.65
47.54

32.30
71.79

100.00

27.48
79.25

100.00

6.01
62.85
99.98

14.57
79.04

100.00

0.56
38.54
98.45

94.02

0.26
69.59
96.33

9.38
58.17
77.69

77.16
58.62
9.43

98.26
80.04
23.87

89.18
58.35

97.55
77.35
52.46

67.70
28.21

72.52
20.75

93.99
37.15
0.02

85.43
20.96

99.44
61.46
1.55

91.47
5.98

99.74
30.41
3.67

90.62
41.83
22.31

100
100
100

100
100
100

100
100

100
100
100

100
100
100

100
100
100

100
100
100

100
100

_100

100
100
100

100
100

100
100
100

100
100
100

1983-84

Irri- Unirri­
gated gated

28.77 71.23
34.20 68.80
93.21 6.79
0.55 99.45

26.28 73.72
44.15 55.85

23.25 76.75
25.87 74.13
0.05 99.95

48.91 51.09
7.88 92.12

49.90 50.10
67.00 33.00
46.69 53.31
36.20 63.80
73.37 26.63
98.86 1.14
8.19 91.81

80.98 19.02
99.46 0.54
22.07 77.93
85.04 14.96
89.78 10.22
0.04 99.96

46.97 53.03
57.35 42.65

5.87 94.13
88.55 11.45
3.19 96.81

77.55 22.45
97.77 2.23
12.69 87.21
58.49 41.51
63.27 36.73

Statistics for Planning 1986, Pages 55 - 56.

100
100
100

100
100
100

100
100

100
100
100

100
100
100

100
100
100

100
100
100

100
100
100

100
100
100

100
100

100
100
100

100
100
100

23.60
33.52
94.17

22.18
70.42

7.74
13.45

0.93
62.16
28.34

13.84
52.61
8.33

50.52
94.54
99.54

3.27
79.71

100.00

21.01
82.70
98.32

9.25
61.39
96.69

0.01
13.98
86.30

0.84
76.08
93.76

14.43
65.10
67.46

76.40
66.48

5.83

100
77.82
29.58

99.70
92.26
86.55

99.07
37.84
71.66

86.16
47.39
91.67

49.48
5.46
0.46

96.73
20.29

78.99
17.30
1.68

90.75
38.61
3.31

99.99
86.02
13.70

99.16
23.92
6.24

85.57
34.90
32.54

100
100
100

100
100
100

100
100
100

100
100
100

100

100
100

100
100
100

100
100
100

100
100
100

100
100
100

100

100
100

100
100
100

100

100
100
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The impact of irrigation on the yield of crops was
examined with the help of the data obtained from the crop cutting
surveys of the Directorate of Economics and Statistics, Trivandrum.
The district-wise details are given in table 3.53. It shows
that on the average, the yield of irrigated paddy were nearly
20 per cent higher for virippu crop (autumn) and 10 per cent
higher for mundakan crop (winter) as compared to unirrigated
paddy, although considerable variations existed as between the
various districts during 1973-74 to 1976-77. Development of
irrigation did not provide significant contribution towards
increased yield.

The proportion of area under HYV had a positive influence
on yield during autumn and negative influence during winter and
summer between 1984-85 and 1985-86 (Table 3.54). This is con­

sistent with the result that during autumn the growth rate of
HYV yield were much higher than the growth rates for non-HYV yield

and that during winter and summer, the HYV yield had a smaller
growth rate than the growth rate of non-HYV yield.

when all the seasons were combined, the proportion of
area under HYV turned out to be insignificant variable in
explaining yield levels although the co-efficient had a positive
sign. Thus, for the annual data, proportion of HYV area was not
a significant factor explaining yield changes in spite of its
significance during the autumn and winter seasons. The proportion
of irrigated area turned out to be insignificant for both annual
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9
HYV and non-HYV yield. This result further confirm the observation
that irrigation facilities within the State were ineffective in
raising rice yields. Significant negative co-efficient of HYV
yield for summer indicated the ineffectiveness of HYV of paddy
during summer.

It is clear that the yield level of HYV of paddy was
declining and it was even negative during winter and summer during
recent years. This indicates the ineffectiveness of HYV of paddy
during summer (to a greater extent) and winter (to a lesser
extent). This trend shows the paucity of irrigation facilities
and the consequent limited consumption of fertilisers.

Fertiliser Consumption in Kerala

It is an undisputed fact that the HYV programme was
successful due to assured irrigation and use of chemical fertilisers,
besides the use of improved varieties of seeds. In the chemical
fertilisers the use of Nitrogen, Phosphorus, and potash is
prevalent in the State. In 1985-86 the index of fertiliser con­
sumption rose to 1173 showing thereby an increase of 1073 per cent
in the fertiliser consumed in the State compared to 1960-61.
While in Uttar Pradesh in 1976-77 the index of fertiliser distributed

rose to 2514 showing an increase of 2414 per cent in the fertiliser

9. P.S. George and Chandan Mukherjee, op. cit., Page 64.
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Table - 3.53 Average Yield of Dry Paddy_in Kg/ha. in Autum
and winter (1973-74 to 1976-77).

Virippu(Autumn) Mundakan(Winter)District --------------------------------------------------- -­Irri- Unirri- Percent- Irri- Unirri- Percent­
gated gated age in- gated gated age in­crease over creaseunirrigated over un­

irrigated

Trivandrum 2264 2034 10.22 2347 2379 - 0.93
Quilon 2145 1961 9.38 2645 2560 3.32
Alleppey 2240 2040 9.80 2225 1908 16.61
Kottayam 2632 2201 19.58 2415 2206 9.47
Idukki 2794 2365 18.14 2631 2441 7.78
Ernakulam 2035 1941 4.84 2153 1979 8.79
Trichur 1878 1584 18.56 2004 1694 18.30
Palghat 3140 2578 21.80 2957 2385 23.98
Malappuram 2186 1795 21.78 2007 2157 - 6.96
Kozhikode 1167 1152 1.30 1513 1793 -15.62
Canannore 2046 1936 5.68 1982 1965 0.86
All Kerala 2322 1942 19.57 2334 2106 10.83

Source: Directorate of Economics and Statistics,
Trivandrum, Kerala.
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distributed in the State compared to 1960-6110. in Kerala it
increased to only 476 per cent during the same period ie., from
1960-61 to 1976-77 (Table 3.55). Such a phenomenal growth in
the chemical fertilisers distributed in Uttar Pradesh shows its
extent of effectiveness in increasing the productivity per
hectare of land. In fact, the use of chemical fertiliser is an
important component in vertical expansion of land utilisation
programme. For application of scientific methods of cultivation
and increasing cropping intensity the role of fertilisers is
important. The application of chemical fertilisers to increase
fertility of the soil is as important as the application of green
manure and compost to preserve its fertility. The chemical
fertilisers are useful only when assured irrigation facilities
are available.

Table 3.55 presents the statistics on distribution of
chemical fertilisers in the state for the period 1960-61 to
1985-86.

It is quite evident that prior to 1966-67 the use of
chemical fertiliser was extremely limited (86 thousand tonnes
only) in Uttar Pradesh. The use of Chemical fertilisers gained
momentum during the green revolution. In the years 1970-71 and
1976-77 the chemical fertilisers were distributed to the extent
of 411 and 729 thousand tonnes. It is beyond doubt that the

10. Som Nath Pandit, Critical Study of Agricultural Productivity
in Uttar Pradesh 1951-75 (1983L concept Publishing Company,
New Delhi, Page 74.
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Table - 3.55 Fertiliser Consumption in Kerala

Tonnes)

Year N F2 05 K2 0 Total Index base1960-61

1960-61 5314 4703 2032 12049 100.00
1961-62 6264 8461 2248 16973 140.9
1962-63 8296 9033 7948 25277 209.8
1963-64 10148 9452 8853 28952 240.3
1964-65 12746 11210 10252 34208 283.9
1965-66 15251 12773 11305 39329 326.4
1966-67 21016 13373 11030 45419 376.9
1967-68 24000 15689 14853 54542 452.7
1968-69 28574 20442 21514 70330 583.7
1969-70 30120 20347 21543 72010 597.6
1970-71 26335 14183 16139 56655 470.2
1971-72 31257 15670 18044 64971 539.2
1972-73 31484 22314 20470 74268’ 616.4
1973-74 31691 22609 24546 78846 654.4
1974-75 32143 17187 18032 67362 550.1
1975-76 31654 14374 16643 62671 520.1
1976-77 33553 15696 20157 69406 576.0
1977-78 36995 19167 25394 81556 676.9
1978-79 45689 23382 30766 99837 828.6
1979-80 46341 25402 33872 105615 876.5
1980-81 41697 23402 32431 97530 809.4
1981-82 40612 23214 30935 94761 786.5
1982-83 45233 26555 38065 109853 911.7
1983-84 62480 31178 35819 129477 1074.6
1984-85 57657 32642 37346 127645 1059.4
1985-86 59263 34412 47655 141330 1172.9

Source: 1. Directorate of Agriculture, Trivandrum, Kerala.
Note: Column (6) is estimated from Column (5)

2. Agricultural Statistics in Kerala, 1975.
3. Economic Review, 1986.
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use of chemical fertilisers has been increasing continuously
in Uttar Pradeshll, whereas in Kerala, the chemical fertilisers
were consumed to the extent of 56 and 69 thousand tonnes only.
during the same period. In 1985-86 the chemical fertilisers
were consumed only to the extent of 141 thousand tonnes in Kerala
as a whole. It is evident that the impact of green revolution
is meagre in Kerala.

It appears that the consumption rate of fertilisers is
very low in Kerala compared to the other rice growing states in
India. It shows that one of the causes of low productivity of
rice in Kerala is paucity of fertiliser consumption in the State
as a whole.

when we consider district4wise fertiliser consumption the
percentage consumption of the same was higher in Kottayam, Palghat

Quilon and Alleppey with 14.54 per cent, 14.07 per cent, 9.60 per
cent and 9.33 per cent respectively during 1984-85 (Table 3.56).
Consumption per hectare of gross cropped area was also higher
in Kottayam, Alleppey, Palghat and Quilon with 77.88 Kilogram,
70.77 Kilogram, 53.73 Kilogram and 51.35 Kilogram respectively

(Table 3.56) during the same year.

It is clear that where there is more consumption of
fertilisers, the productivity rate of rice is also high.

Thus it is mainly due to paucity of irrigation facilities,
the growth rate of area under paddy particularly HYV has been
declining tremendously during recent years. And it is because

"~ rs '. Q ~ r‘ P. - " . . “- ’-\' " V” ‘V "v .‘ x .' ‘Wof the Cuflplfitranlu fall in area unuel paoox, fro.. L '1 ~T.'\-r- I‘ 4' -*w‘*r§‘:'°-;~*\uCt‘.»'.. \—)A— J‘_—C.\’-'-J£3



Table — 3.56 District-wise Consumption of Plant Nutrients
Per Unit of Gross Cropped Area During 1984-85.

Districts/
State

Gross Cro­
pped Area
(Hectares)

Percent:
age to
Total

Consum­
ption per
hectare
of Gross
cropped
area(Kg.)

Trivandrum

Quilon

Pathanamthitta

Alleppey

Kottayam

Idukki

Ernakulam

Trichur

Palghat

Malappuram

Kozhikode

Wynad

Canannore

223061

238665

107007

168327

238238

169289

257880

239895

334255

249390

190039

152110

380552

7.56

8.09

3.63

5.71

8.08

28.01

51.35

14.74

70.77

77.88

24.91

44.12

45.48

53.73

35.45

44.13

34.50

26.69

also has been decreasing.

Source:

Total Percent­
consum- age toption total
(NPK)
Tonnes)

6248 4.89
12255 9.60
1577 1.24

11912 9.33
18555 14.54
4217 3.30

11378 8.91
10911 8.55
17960 14.07
8840 6.93
8387 6.57
5248 4.11

10157 7.96

Directorate of Agriculture. Trivandrum, Kerala.

Inadequate irrigation facilities limit
the use of available fertilisers.
effect of all the
for 10W Yield per hectare of paddy in Kerala.

above S§lQ

We may conclude that the combined

fectois were principally responsible
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Chapter 4

TRENDS IN INPUT AND OUTPUT PRICES

Profitability of a crop depends. among other things.
on the input and output prices. This chapter analyses the
trends in the input and output prices during 1960-61 to 1985-86
to find out the changes in profitability of cultivation of the
two competing crops, viz.. rice and coconut.

Movements in the absolute and relative prices of rice
and coconut are described in 4.1. 4.2 examines the trends in
the two major input prices viz., wage rate and fertiliser price
with reference to rice cultivation to identify the probable
cause for diminishing profitability of rice cultivation. In
order to give a clear picture of the output and input prices
and to .pinpoint the role of each factor in the declining trend
of area under paddy, the growth rates of output and input prices
are discussed in 4.3. A period-wise growth rates of the input
and output prices are described in 4.4.

4.1. Movements in the Absolute and Relative Prices of Rice
and Coconut

Our basic assumption here is that price is an
important factor affecting the allocation of area under crops.
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The three situations when price may not play this role are:

a) “In a mono-culture economy where the entire area sown belongs
to only one crop".

b) "When several crops are sown alongside one another, provided
area sown to each crop are so specific that they cannot be
transferred to alternative uses" and

c) when two crops are close substitutes for each other at the
level of consumption, because in such a case the "prices
(of the crops) will tend to move in step and the less there­
fore, will be the provocation, from price to a shift of area
between them".1

Kerala is not a mno-culture economy, hence the first
possibility is not relevant to this study. Regarding the second,
rice and coconut can be grown under similar agroclimatic
conditions and that rice area can be converted to coconut

gardens. As for the third possibility. rice and coconut are
substitutable only to a very limited extent at the level of
consumption as rice is a food crop and coconut a cash crop.
Again, according to Dharm Narain, “The play of price on food­
grain area is likely to be more significant when foodgrains
compete with other crops, rather than with rival foodgrains,
for area“.2

1. Dharm Narain, Page 7.
2. Ibid, Page 8.
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4.1 examines first the movement of relative prices of
rice to coconut and of coconut to rice to see if there is any
correlation between them.

The price of paddy in Kerala shows a rising trend from
1960-61 to 1974-75. The price rose from 5.41 per quintal in
1960-61 to B.246 per quintal in 1974-75. There was a slight
dip in price between 1967-68 and 1970-71. The same trend is
seen at the district level also for all districts. After 1974-75
the price of paddy fell sharply in all districts and the State
in general upto 1978-79. There was a smooth increase in the
price after 1978-79 Crable 4.1 and Diagrams 4.1 and 4.2). The
major part of the increase in the price between 1960-61 and
1974-75 took place between 1960-61 and 1967-68, as can be seen
from table 4.2.

Among the districts the northern districts of Canannore,
Kozhikode and Palghat showed minimal percentage increase in the

price of paddy for the whole period between 1960-61 and 1974-75.
On the other hand. the peak prices of paddy in 1967-68, 1974-75
and 1983-84 were high in the southern districts in general
compared to the northern districts. Canannore showed the least
percentage increase in price and also the lowest absolute price
in the peak year 1974-75 ('11able 4.2).

This shows that the northern districts have a greater
incentive to get out of rice cultivation since their price
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Table - 4.1 Farm Harvest Price - Paddy 3. Per Quintal

Year Trivandrum Quilon Alleppey Kottayam Ernakulam Trichur Palghat Kozhikode Canannore Kerale

1960-61 47 41 41 41 42 39 39 43 44 411961-62 51 46 45 42 44 41 42 41 46 441962-63 so 46 43 41 41 38 38 41 44 411963-64 51 49 44 41 44 41 45 42 46 441964-65 88 83 78 70 73 69 49 72 64 681965-66 97 87 94 86 90 89 83 90 75 87
1966-67 121 114 120 116 115 101 87 88 98 102
1967-68 161 156 153 139 153 133 120 118 129 137
1968-69 119 135 114 111 114 104 93 104 113 109
1969-70 119 128 108 103 111 97 90 94 98 1021970-71 110 111 96 93 98 88 80 85 89 94
1971-72 120 117 104 107 107 99 91 93 91 100
1972-73 140 132 124 127 130 120 113 121 111 119
1973-74 228 198 185 187 208 190 180 190 161 187
1974-75 319 268 240 258 279 251 226 252 214 246
1975-76 225 205 184 189 196 182 165 187 168 189
1976-77 168 156 142 138 157 141 135 159 133 148
1977-78 150 139 125 122 137 125 126 136 121 133
1978-79 151 138 122 119 132 123' 121 129 114 128
1979-80 168 143 129 126 141 128 129 139 127 137
1980-81 176 160 159 149 165 150 146 156 139 156
1981-82 197 194 185 192 195 175 171 187 159 184
1982-83 227 223 213 217 219 213 204 215 181 212
1983-84 299 253 252 265 268 257 233- 267 253 261
1984-85 265 209 207 245 209 197 186 222 220 218
1985-86 309 238 244 236 252 217 233 247 241 246

Source: Op. cit.. 1. Season and Crgp ggggrts, Various years.
2. Unpublished data for latest period obtained from the

Directorate of Economics and Statistics.
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Table - 4.2 Percentage Changes and Absolute Prices(B./Qtl.) of Paddy ­
Farm Harvest Prices

Percentage change in Prices

District 1960-61 1967-68 1960-61 1974-75 1974-75 1978-79 1960-61 -1960-61 -1967-68--l974:75--1983:to to to to to to to to '
1967-68 1970-71 1974-75 1978-79 1984-85 1983-84 1984-85 1983-84

Trivandrum 242.55 -31.68 578.72 -52.66 -16.93 98.01 463.83 536.17 1_l ggg ggg
Quilon 280.49 -28.85 553.66 -48.51 -22:01 83.33 409.76 517.07 ;§_ 268 253
Alleppey 278.05 -_:g§_._9§ 485.37 -49.17 -13.75 106.56 404.88 514.63 _1__§ 240 252
Kottayam 239.02 -33.09 529.27 -53.88 - 5.04 122.69 497.56 546.34 139 258 265
Ernakulam 264.29 -§§;2§ 564.29 -52.69 ‘-25.02 103.03 397.62 538.10 153 312 ggg
Trichur 241.03 -33.83 543.59 -51.00 -21.53 108.94 405.13 558.97 133 251 257
Palghat 207.69 -33.33 479.49 -46.46 -17.70 92.56 376.92 497.44 120 226 233
Kozhikode 174.42 -27.97 486.05 -48.81 -11.90 106.98 416.28 520.93 118 252 26‘
Canannore 193.18 -31.01 386.36 -46.78 + 2.80 121.93 400.00- 475.00 129 214 25
Kerala 234.15 -31.39 500.00 -47.97 -11.38 103.91 431.71 536.59 137 246 26‘

Note: Maximum percentage changes and greater absolute prices have been emphasised.

Source: Percentage changes in prices have been calculated from the absolute prices
of paddy given in Table 4.1.
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advantage in rice is the least. It is perhaps mainly in these
districts that conversion of paddy lands to coconut gardens
largely occurs.

The general trend in coconut prices shows continuous
rise from 1960-61 to 1985-86. both at the all Kerala and at the
district levels. It dipped slightly in 1968-69. 1971-72, 1975-76
and 1984-85 but then continued to rise thereafter (Table 4.3 and
Diagrams 4.3 and 4.4).

The major part of this increase in prices occurred
between 1960-61 and 1974-75, as is seen in table 4.4. Within
this period the increase in prices was more prominent between
1960-61 and 1967-68 and from 1971-72 to 1974-75.

Among the districts, the northern districts of
Canannore, Kozhikode and Palghat witnessed the maximum increase

in coconut prices. This was followed by Ernakulam and Trichur
in the various periods (Table 4.4).

In the northern districts, greater increase in coconut
price together with the lower percentage increases and absolute
price of rice (seen earlier) gave incentive to increase area
under coconut cultivation at the expense of rice. These districts
show movement of area away from rice.

As pointed out by Dharm Narain, “attempts to examine
the effect of price on acreage changes under a particular crop
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Table - 4.3 Price of Coconut, B. Per 1000 nuts

Year Trivandrum Quilon Alleppey Kottayam Ernakulam Trichur Palghat Kozhikode Canannore Kerala

1960-61 21.5 22.1 22.8 24.1 22.6 23.4 21.2 18.2 19.5 21.5
1961-62 21.0 20.3 23.2 23.7 23.5 21.6 -- 19.7 18.9 21.4
1962-63 24.4 24.3 26.4 25.6 27.0 25.1 -- 23.3 24.0 24.7
1963-64 23.8 23.7 25.3 26.3 25.7 25.6 -- 21.7 22.6 24.0
1964-65 26.2 26.9 28.1 28.3 29.5 29.0 -- 24.6 24.2 26.8
1965-66 39.1 39.5 39.1 40.3 43.0 42.8 -- 37.5 34.7 39.2
1966-67 35.6 35.8 38.3 39.6 40.5 39.6 34.2 34.4 34.9 36.8
1967-68 40.1 45.1 46.2 47.4 49.3 48.4 45.1 45.6 42.1 45.4
1968-69 35.6 41.6 39.4 41.1 43.7 41.3 35.8 37.5 37.4 39.3
1969-70 44.5 47.8 50.0 52.8 56.1 52.2 51.6 49.4 4814 49.8
1970-71 49.7 55.6 58.8 61.2 66.3 58.7 58.6 54.1 57.3 57.1
1971-72 38.2 42.4 44.6 45.3 48.1 40.9 40.2 38.5 42.1 42.1
1972-73 48.1 55.2 55.4 57.5 55.1 53.9 49.9 49.5 51.1 52.8
1973-74 83.2 87.6 90.8 94.8 99.5 91.8 87.3 86.2 90.6 89.0
1974-75 78.8 85.7 87.6‘ 89.7 94.4" 88.8 88.0 79.0 87.4 85.1
1975-76 61.8 66.6 66.7 68.2 75.4 70.1 71.8 63.9 62.0 67.4
1976-77 83.1 89.8 95.9 98.2 104.9 94.2 80.9 85.5 89.5 91.3
1977-78 90.7 96.3 99.0 103.7 111.6 107.3 99.6 91.7 95.6 101.4
1978-79 92.9 -101.3 103.6 104.6 117.7 109.0 103.0 92.6 103.6 103.1
1979-80 104.1 121.4 119.3 117.1 129.2 122.2 110.4 104.7 112.3 115.6
1980-81 132.4 138.8 140.8 140.1 143.9 154.6 134.9 125.3 140.6 139.0
1981-82 105.0 115.8 119.1 114.4 119.6 126.5 103.1 106.2 110.7 113.4
1982-83 127.5 144.7 148.6 142.8 157.9 158.6 148.3 136.2 143.8 145.4
1983-84 225.3 256.4 243.4 242.8 264.5 257.5 252.5 234.1 234.40 245.6
1984-85 242.3 270.9 270.7 275.0 283.2 272.5 267.3 237.3 268.2 265.3
1985-86 133.0 152.6 153.6 148.0 163.7 162.4 146.4 129.9 130.8 146.7

Source: Same as in Table 4.1.
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with reference to the price of only that crop are inadequate.
The significance of a price change when other prices remain
constant is different from what it would be when other prices
also change. Hence the need for correction: to convert crude
prices into more meaningful ones”.3 Various ‘correction factors‘
have been used for the purpose. The index of prices of goods and
services used by the farmer. a general index of wholesale prices,
an index of agricultural prices and prices of competing crops
are some of them.

Thus besides absolute price movements the relative price
movements of rice and coconut are looked into. It is seen that
for all Kerala the relative price, price of rice/price of coconut.
moved in favour of rice till 1967-68. Between 1967-68 and 1974-75

it fluctuated. but with a declining trend. After 1974-75 the
relative price of rice to coconut fell sharply upto 1984-85, even
though there was fluctuation after 1980-81 (Table 4.5 and Diagrams
4.5 and 4.6). Thus the relative price moved in favour of coconut
after 1967-68.

A similar trend is seen in all the districts. In Kozhikode
and Trichur though the rise in relative prices was in favour of
rice in 1974-75 it went above the peak in 1967-68, but tapered
off immediately after (Table 4.5).

3. Ibid, Page 11.
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106

82

168

Table - 4.5 Relative Price of Paddy to Coconut

% x 100

Year Trivandrum Quilon Alleppey Kottayam Ernakulam Trichur Palghat Kozhikode Canannore Kerala

1960-61 219 186 180 170 186 167 184 236 225
1961-62 243 226 194 177 197 190 -- 203 24‘!
1962-63 205 189 163 160 152 152 -- 176 183
1963-64 214 207 174 156 171 160 -- 194 203
1964-65 336 308 278 248 247 238 -- 292 265
2965-66 248 320 240 213 209 208 -- 240 216
1966-67 340 319 313 293 284 255 254 256 281
1967-68 401 346 336 293 310 .275 266 259 306
1968-69 334 324 290 270 261 252 260 277 302
1969-70 268 268 216 195 198 186 174 190 237
1970-71 221 200 163 152 148 150 137 157 155
1971-72 314 276 223 241 222 242 227 241 216
1972-73 291 239 224 221 236 223 226 244 217
1973-74 274 226 204 197’ 209 207 206 220 1781974-75 405 313 274 288 296 283 257 319 245
1975-76 364 308 276 277 260 260 230 293 271
1976-77 202 174 148 140 150 150 167 186 149
1977-78 165 144 126 118 123 117 126 148 127
1978-79 163 136 118 114 112 113 118 139 110
1979-80 161 118 108 108 109 105 117 133 113
1980-81 133 115 113 106 115 111 108 125 99
1981-82 187 168 155 168 163 138 166 176 145
1982-83 177 154 143 152 139 134 138 158 126
1983-84 133 99 104 109 101 100 92 114 1081984-85 110 77 77 87 74 72 70 94 82
1985-86 232 156 159 159 154 134 159 190 184

Note: PR: Price of Rice. PC: Price of Coconut.
Source: Computed from Tables 4.1 and 4.3.
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Table - 4.6 Relative Prices of Coconut to Paddy gfi x 100

Year Trivandrum Quilon Alleppey Kottayam Ernakulam Trichur Palghat Kozhikode Canannore Kerala

1960-61 45.7 53.9 55.6 58.8 53.8 60.0 54.4 42.3 44.3 52.4
1961-62 41.2 44.1 51.6 56.4 53.4 52.7 -- 48.0 41.1 48.6
1962-63 48.8 52.8 61.4 62.4 65.9 66.1 -- 56.8 54.5 60.2
1963-64 46.7 48.4 53.7 64.1 58.4 62.4 -- 51.7 49.1 54.5
1964-65 29.8 32.4 36.0 40.4 40.4 42.0 -- 34.2 37.8 39.4
1965-66 40.3 45.4 41.6 46.9 47.8 48.1 -- 41.7 46.3 45.1
1966-67 29.4 31.4 31.9 34.1 35.2 39.2 39.3 39.1 35.6 36.1
1967-68 24.9 28.9 29.8 34.1 32.2 36.4 37.3 38.6 32.6 33.1
1968-69 29.9 30.8 34.6 37.0 38.3 39.7 38.5 36.1 33.1 36.1
1969-70 37.4 37.3 46.3 51.3 50.5 53.8 -57.3 52.6 49.4 48.8
1970-71 45.2 50.1 61.3 65.8 67.7 66.7 73.3 63.6 64.4 60.7
1971-72 31.8 36.2 42.9 42.3 45.0 41.3 44.2 41.4 46.3 42.1
1972-73 34.4 41.8 44.7 45.3 42.4 44.9 44.2 40.9 46.0 44.4
1973-74 36.5 42.0 49.1 50.7 47.8 48.3 48.5 45.4 56.3 47.6
1974-75 24.7 32.0 36.5 34.8 45.4 35.4 38.9 31.3 40.8 34.6
1975-76 27.5 32.5 36.3 36.1 27.0 38.5 43.5 34.2 36.9 35.7
1976-77 49.5 57.6 67.5 71.2 53.5 66.8 59.9 53.8 67.3 61.7
1977-78 60.5 69.3 79.2 _85.0 71.1 85.8 79.0 67.4 79.0 76.2
1978-79 61.5 73.4 84.9 87.9 89.2 88.6 85.1 71.8 90.9 80.5
1979-80 62.0 84.9 92.5 93.0 91.6 95.5 85.6 75.3 88.4 84.4
1980-81 75.2 86.8 88.6 94.0 87.2 103.1 92.4 80.3 101.2 89.1
1981-82 53.3 59.7 64.4 59.6 61.3 72.3 60.3 56.8 69.6 61.6
1982-83 56.2 64.9 69.8 65.8 72.1 74.5 72.7 63.6 79.4 68.6
1983-84 75.4 101.3 91.8 91.6 98.7 100.2 108.4 87.8 92.6 94.1
1984-85 91.4 129.6 130.8 112.2 105.7 138.3 143.7 106.9 121.9 121.7
1985-86 43.0 61.1 63.0 62.7 65.0 74.8 62.8 52.6 54.3 59.6

Note: PC - Price of Coconut. PR - Price of Rice.
Source: Computed from Tables 4.1 and 4.3.
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This was expected to result in increases in rice area
until 1967-68 as the relative price moved in favour of it. but
then began to stagnate and started falling after 1974-75 as the
relative price began to move in favour of coconut after 1967-68.

In the case of coconut, the price increased steadily
almost throughout the period from 1960-61 to 1984-85. But the
relative price of coconut fluctuated rather erratically. It
was perhaps that rice is not the only substitute for coconut.
Coconut can substitute other garden land crops also (Table 4.6
and Diagrams 4.7 and 4.8).

These absolute and relative price movements over the
last 26 years could have some impact on the profitability of
cultivation of these two crops. On the one hand, fluctuating
prices and relative prices of rice and their plunge in the
later year. (together with rising input prices) added to the
insecurity of rice cultivation and to the consequent fall in
area under rice. On the other hand, the consistent rise in
coconut prices led to the buoyancy of coconut cultivation and
the continued increase in area under coconut.

Trends in wage Rate and Fertiliser Price

There has been a phenominal increase in the money
wage rates of agricultural workers. The wage rate of a
male worker increased by 1197.3 per cent between 1960-61 and

1985-86. The money wage rates rose consistently from 1960-61
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to 1985-86 in the districts also (Table 4.7 and Diagrams 4.9 and
4.10). The only district which showed some decline in wage rates
after 1974-75 is Palghat.

The maximum increase in wage rates occurred in the
northern - most districts of Canannore and Kozhikode and the
southern - most district of Trivandrum (Table 4.8). The bulk
of the change in wages occurred in the first phase, 1960-61 to
1967-68. In Kozhikode and Canannore the wage increase was

concentrated in the later phases. ie.after 1968-69. This was
perhaps owing to the fact that these northern districts had
higher wage rates in the initial period itself (Table 4.9).

The money wage rates have been consistently high in
Canannore. Kozhikode, Ernakulam and Trichur also have high wage

rates compared to the rest of the State.

The exceptionally high wage rates even in the initial
period, and the phenomenal increase in wage rates particularly
in the latter phases made rice cultivation less attractive in
Canannore than in other districts. Since wage cost constitutes
around 45 to 75 per cent of total cost. and paddy is cultivated
almost wholly by hired labour4, any increase in wage rate,
Ceteris Paribus adversely affect profitability of paddy
cultivation.

4. Jeemol Unni (1981). Page 69.
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Table - 4.7 Agricultural wages - Padgg mm. Labourers (Men)

(Rupees)

Year Trivandrum Quilon Alleppey Kottayam Ernakulam Trichur Palghat Kozhikode Canannore Kerala

1960-61 1.59 1.80 1.78 1.71 -- 1.97 1.45 2.05 2.48 1.85
1961-62 2.20 1.77‘ 1.99 1.87 2.62 2.41 1.85 2.46 2.84 2.22
1962-63 2.41 2.02 2.28 1.78 2.89 2.87 2.28 2.36 2.92 2.42
1963-64 2.44 2.07 2.27 2.03 3.32 2.98 2.13 2.42 3.12 2.51
1964-65 2.69 2.55 2.79 2.37 3.69 3.21 2.52 2.85 3.21 2.84
1965-66 2.96 2.92 3.14 2.93 4.01 3.85 2.71 3.18 3.72 3.20
1966-67 3.68 3.25 3.90 3.27 4.29 5.09 2.36 3.53 4.30 3.71
1967-68 4.50 4.02 4.67 3.96 4.95 5.35 4.02 4.53 4.46 4.46
1968-69 4.71 4.35 4.72 4.32 5.00 5.45 4.26 4.33 5.51 4.73
1969-70 4.83 4.47 5.37 4.96 5.00 5.62 4.29 4.33 5.44 4.90
1970-71 4.75 4.47 5.43 5.04 5.83 _5.95 4.05 4.39 6.23 5.09
1971-72 4.75 4.47 5.47 6.38 5.94 5.98 4.58 4.60 6.78 5.43
1972-73 5.10 4.72 5.97 6.75 6.92 7.26 5.05 4.86 6.93 5.78
1973-74 5.88 6.00 6.57 5.73 6.88 7.26 7.37 6.19 9.04 6.67
1974-75 6.96 7.25 7.70 7.54 8.71 8.08 8.39 7.81 11.10 8.05
1975-76 7-58 7.50 8.29 8.40 9.63 8.50 6.94 9.15 11.14 8.57
1976-77“ 7.96 7.73 7.90 7.38 9.69 8.50 6.18 9.06 11.38 8.44
1977-78 8.00 8.00 8.00 7.25 9.75 8.50 6.35 9.00 12.13 8.67
1978-79 8.00 8.46 8.05 7.25 9.79 8.88 6.75 9.71 12.96 8.99
1979-80 -8.90 10.90. 8.53 7.40 10.25 10.09 7.15 10.17 13.25 9.58
1980-81 11.04 11.96 11.68 8.31 10.73 12.46 8.08 11.40 14.08 11.13
1981-82 12.83 13.88 12.92 10.91 12.50 14.40 9.08 12.98 14.50 12.74
1982-83 13.92 14.50 14.38 13.08 13.25 14.25 9.79 13.00 14.50 13.24
1983-84 15.77 16.09 16.27 15.14 15.91 17.23 12.50 15.09 15.86 16.08
1984-85 23.79 21.17 21.00 19.23 26.88 25.75 15.69 23.08 33.25 23.41
1985-86 25.00 24.38 24.71 21.85 26.50 28.55 17.13 25.00 39.25 25.96

Source: op. cit.. 1. Season and Crop Reports, Various years.
2. Statistics for Planning 1980, 1983, 1986.
3. Unpublished data for the latest period obtained from the

Directorate of Economics & Statistics.
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Comparing the increase in wage rates with the increase
in price of paddy in the period 1960-61 to 1974-75. it is seen
that the wage rates increased more sharply in the northern
districts whereas paddy prices increased more sharply in the
southern districts. with the faster increase in wages and the
slower increase in prices, the decline in profitability of rice
cultivation has been much greater in the northern districts.

Next to labour cost, the fertiliser cost is seen to be
the largest constituent of total cost in paddy cultivation.
whereas labour cost constitutes 45 to 75 per cent of total costs,
fertiliser costs constitute 25 to 45 per cent of the total costs.5
Hence the trend in fertiliser prices could have a significant
influence on the costs of cultivation of paddy.

Fertiliser prices were almost uniform throughout the
country except for minor regional differences. as can be seen
from table 4.11. Hence we shall use the all-India Fertiliser
prices to see the trend in fertiliser price.

The index numbers of the fertiliser prices, constructed
from the all-India prices of fertilisers, show a slight fall in
the initial period from 1960 to 1965. It then began to rise
upto 1974, rising sharply between 1973 and 1974. There was a
fall in prices after 1974 upto 1978-79. Then there was a sharp
increase between 1979 and 1982 and remained constant upto

1984-85. as seen in tables 4.10 and 4.11 and Diagram 4.11.

5. Ibid, Page 71.
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Table - 4.9 wage Rates of Paddy Farm Labour(Ha1e)

(Rupees)

District 1960-61 1968-69 1974-75 1985-86

Trivandrum 1.59 4.71 6.96 25.00
Quilon 1.80 4.35 7.25 24.38
Alleppey 1.78 4.72 7.70 24.71
Kottayam 1.71 4.32 7.54 21.85
Ernakulam 2.62 5.00 8.71 26.50
Trichur 1.97 5.35 8.08 28.55
Palghat 1.45 4.26 8.39 17.13
Kozhikode 2.05 4.33 7.81 25.00
Canannore 2.48 5.51 11.10 39.25
Kerala 1.85 4.73 8.05 25.96

Note: The time Series of wage Rates from 1960-61 to 1985-86
is given in Table 4.7.

* This refers to 1961-62.

Source: Same as in Table 4.7.
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Table - 4.10 Fertiliser Price Index

Year Index
1961 1001962 991963 961964 881965 901966 981967 1231968 1351969 1381970 1401971 1371972 1461973 1701974 3221975 3021976 2551977 2271978 2231979 2201980 3011981 3621982 3621983 3341984 3341985 3341986 367

Source:.£entiliaen_Statistics. Fertiliser Association of India,
New De1hl°This index of fertiliser prices has been calculated

Note : Constructed from the All India Price of Fertilisers¢by
weighting the prices of individual fertilisers (Urea,
super-phosphate. and Muriate of Potash) by the proportion
Of nutrients N.P.K contained in them.
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Table - 4.11 Fertiliser Prices: All India:gnd Kerala
(B. /Metric Tonne)
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Vol.17, 1986 No.2,
Table - 4. Changes in Fertiliser Prices since 1972.

553.00

593.00

1244.00

1192.00

916.00

909.00

909.00

909.00

1123.00
1327.00

1327.00

1225.00

1225.00

1226.00

1331.00

All India All KeralaYear -- —
Urea 46% N Super Phos- MOP(Muriate Urea 46% N Super Phos­phate 16% of Potash) phate 16%P2 O5 60% K2 0 P2 05

1972 940.00 301.85 543.00 940.00 425.00
1973 1050.00 353.00 670.00 1050.00 492.00
1974 2000.00 759.00 1230.00 2000.00 762.00
1975 1850.00 695.00 1180.00 1850.00 950.00
1976 1750.00 344.00 910.00 1750.00 539.00
1977 1550.00 361.00 805.00 1550.00 576.00
1978 1500.00 361.00 805.00 1500.00 500.00
1979 1450.00 418.00 805.00 1450.00 566.00
1980 2000.00 516.00 1100.00 2000.00 754.00
1981 2350.00 868.00 1300.00 2404.05 887.96
1982 2350.00 868.00 1300.00 2404.05 887.96
1983 2150.00 850.00 1200.00 2199.45 869.55
1984 2150.00 850.00 1200.00 2199.45 869.55
1985 2250.00 850.00 1200.00 2199.45 869.55
1986 2350.00 950.00 1329.00 2404.05 971.85

Source: 1. Fertilizer Statistics. Fertiliser Association of India.
2. Fertiliser Prices for Kerala were obtained from the Fertilisers

and Chemicals Travancore Ltd., Marketing Division, Trivandrum.
They are the Prices at which fertilisers are distributed all
over Kerala.

3. Fertiliser Marketing News: Fertiliser Pricing and Subsidies
Page 40

MOP(Muriate
of Potash)
60% K2 0



4.3.

255

Thus. apart from the sharp increase in price of rice
in the first phase. a fall in fertiliser prices might also have
contributed to making rice cultivation a profitable venture
during 1960-61 to 1967-68 and to increase the area under rice
cultivation. But after 1966 the price of fertilisers began to
rise sharply adding to the already difficult situation created
by the sharp increase in wage rates and fluctuating paddy
prices.

Thus it is seen that the relative profitability of
rice cultivation has been continuously decreasing consequent
on increase in input prices such as labour and fertilisers and
fluctuating paddy prices. It is likely that the profitability
of paddy reduced further after 1974-75 because of the steep
rise in the wage rates of agricultural labour and the compara­
tively low price of paddy.

Growth Rates of Input and Output Prices

As mentioned earlier. here we look into the growth
rates of farm harvest price of paddy and coconut, wage rate
and fertiliser price, expecting that it will give a more clear
picture of the role of the above-said factors in the declining
trend of rice area especially after 1974-75.

The growth rates of farm harvest price of paddy during
the four periods under study are given in table 4.12.
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Table - 4.12 Growth Rates of Farm Harvest Price of Padgy

(Per cent)

Districts/ 1960-61 1960-61 1974-75 1960-61State to to to to1968-69 1974-75 1985-86 1985-86

Trivandrum 1S.96* 11.44* 2.82 6.45*
Quilon 18.03* 11.59* 2.01 6.02*
Alleppey 17.69* 10.87* 3.28 6.04*
Kottayam 17.33* 11.61* 3.64 6.48*
Ernakulam 17.S2* 11.8S* 2.40 6.44*
Trichur 16.97* 11.59* 2.52 6.41*
Palghat 14.82* 11.07* 3.08 6.60*
Kozhikode 14.99* 11.04* 2.96 6.76*
Canannore 14.93* 9.86* 3.96 6.0S*
All Kerala 16.37* 11.14* 3.08 6.S0*

Note: * 1 per cent level of significance.
** 5 per cent level of significance.

*** 10 per cent level of significance.
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It is evident from the table 4.12 that the growth rate
of farm harvest price of rice declined after 1968-69 and even
more steeply since 1974-75. This explains one of the causes for
the decline in area under rice during the third period.

Table 4.13 looks at the growth rates of farm level
price of coconut during four periods under study.

Table - 4.13 Growth Rates of Farm Level Price of Coconut
(Per cent)

Districts/ 1960-61 to 1960-61 to 1974-75 to 1960-61 toState 1968-69 1974-75 1985-86 1985-86

Trivandrum 8.68* 8.86* 9.56* 9.96*
Quilon 10.35* 9.79* 10.10* 9.42*
Alleppey 9.06* 9.40* 9.77* 9.16*
Kottayam 9.19* 9.51* 9.25* 8.96*
Ernakulam 10.31* 10.91* 9.21* 9.21*
Trichur 10.20* 9.38* 9.98* 9.39*
Palghat 1 12. 29* 1o. 29* 9.65* 9. 39*
Kozhikode 11.23* 10.07* 9.40* 9.20*
Canannore 10.31* 10.53* 9.38* 9.5S*
All Kerala 9.93* 9.66* 9.62 9.30*

Note: a) Same as in Table 4.12.
b) 1. Farm level price of Coconut is available only

from 1966-67 onwards in Palghat district.
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It is clear from table 4.13 that there is not much
variation in growth rates of farm harvest price of coconut.
Palghat, Kozhikode, Quilon. Ernakulam, Trichur and Canannore

districts showed a comparatively higher growth rate of farm
level price of coconut during the first period, ie.. from 1960-61

to 1968-69 whereas Quilon, Alleppey, Kottayam and Ernakulam

districts depicted a higher growth rate of farm price of paddy.

In the case of the growth rate of wage rate of paddy
farm labour, the variations in growth rates are given in table
4.14.

Table - 4.14 Growth Rates of Wage Rate of Paddy
Farm Labour

(Per cent)

Districts/
State

1960-61 to 1960-61 to
1968-69 1974-75

1974-75 to
1985-86

1960-61
1985-86

Trivandrum

Quilon

Alleppey

Kottayam

Ernakulam

Trichur

Palghat
Kozhikode

Canannore

All Kerala

Note: Same as in Table 4.12.
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Growth rates of wage rate are comparatively lower in
general in northern districts during all the four periods under
study. Growth rates of wage rates are highly significant just
as in the case of farm price of coconut during all the four
periods. Growth rates of farm level price of paddy were not
significant during the third period, viz., 1974-75 to 1985-86.

As noted earlier fertiliser price remained more or less
the same in the case of districts and the state as a whole except
some minor regional variations. The growth rates of fertiliser
price in Kerala are given in table 4.15.

Table - 4.15 Growth Rates of Fertiliser Price

(Per cent)

All Kerala 1960-61 to 1960-61 to 1974-75 to 1960-61 to1968-69 1974-75 1985-86 1985-86

All Kerala 4.70** 7.78* 3.84** 6.36*

Note: Same as in Table 4.12.
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The proportion of the growth rate of fertiliser price
increased after 1968-69 and then it declined since 1974-75.

The growth rates of fertiliser price are significant at 1 per
cent probability level during the second and the combined
periods. but only 5 per cent level of significance during the
first and third periods.

Thus the decline in farm level price of paddy was
very steep during the third period compared to all other
variables. viz. farm level price of coconut, wage rate and
fertiliser price. In other words, the growth rates of wage
rate and farm level price of coconut are highly related to the
very low growth rate of farm level price of paddy. That explains
the rock bottom decline in the growth rate of area under paddy.

Period-wise Comparative Growth Rates of Input and Output Prices

A period-wise comparative growth rates of the input
and output prices will give a more clear idea of the variations
in the growth rates of area under paddy during the four periods
under study. This section of the study is aimed at that.

Growth Rates of Paddy Farm Price, Coconut Farm Price, Wage Rate

and Fertiliser Price :EnmQ_ 1960-61 to 1968-69 in Districts and
the State as a whole.

During the first period. the growth rates of farm level
price of paddy was the highest compared to the growth rates of
farm price of coconut, wage rate and fertiliser price.
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As a result of a high rate of growth of farm price of
paddy and low rate of growth of other variables. the first period
makes a high growth rate of area under paddy related to the other
periods.

Districts/ Paddy farm Coconut Wage rate FertiliserState price farm price Price
Trivandrum 15.96* 8.68* 12.S5* 4.70**
Quilon 18.03* 10.35* 12.14* 4.70**
Alleppey 17.69* 9.06* 13.09* 4.70**
Kottayam 17.33* 9.19* 12.57* 4.7o**
Ernakulam 17.52* 10.31* 9.60* 4.70**
Trichur i6.97* 10.21* 11.76* 4.70**
Palghat 14.82* 12.29* 11.S8* 4.70**
Kozhikode 14.99* 11.23* 9.21* 4.70**
Canannore 14.93* 10.31* 9.58* 4.70**
All Kerala 16.37* 9.93* 11.58* 4.70**

Note: Same as in Table 4.12.

‘growth Rates of Paddy Farm Price, Coconut Farm
PriceL wage Rate and Fertiliser Price from
i260-61 to 1968-69 in Districts and the State
as a whole.

(Per cent)
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4.4.2. Growth Rates of Farm Level Price of Paddy and Coconut, wage
Rate and Fertiliser price from 1960-61 to 1974-75 in dist­
ricts and the State as a whole

During the second period also, the growth rates of farm
level price of paddy remained higher compared to the growth
rates of other variables (See Table 4.17).

Table - 4.17 Growth Rates of Farm Level Price of Paddy and
Coconut, uggg)Rate and Fertiliser Price from
1960-61 to 1974-75 in districts and the State
as a whole.

(Per cent)

Districts/ Paddy Coconut wage Rate FertiliserState Farm Price Farm Price Price

Trivandrum 11.44* 8.86* 9.14* 7.78*
Quilon 11.59* 9.79* 9.72* 7.78*
Alleppey 10.87* 9.40* 10.36* 7.78*
Kottayam 11.61* 9.51* 11.41* 7.78*
Ernakulam 11.85* 10.94* 8.23* 7.78*
Trichur 11.59* 9.38* 9.S2* 7.78*
Palghat 11.07* 10.29* 10.91* 7.78*
Kozhikode 11.04* 10.07* 8.29* 7.78*
Canannore 9.86* 10.S3* 10.00* 7.78*
All Kerala 11.14* 9.66* 9.71* 7.78*

Note: Same as in Table 4.12.
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The growth rates of fertiliser price increased at a higher rate
after 1968-69. whereas the growth rates of farm level price of
coconut and wage rate remained more or less the same during the
second period also. But there was decline in the farm level
price of paddy during this period, viz.. 1960-61 to 1974-75.
That could be the reason for the stagnant level of the growth
rate of area and production of paddy during the second period.

Growth Rates of Farm Price of Paddy and Coconut, Wage Rate and
Fertiliser price from 1974-75 to 1985-86 in districts and the
State as a whole

The third period indicates a very low level of the
growth rates of farm level price of paddy related to the other
two periods. But the proportion of the growth rates of farm
level price of coconut and wage rate remained more or less
the same. But the growth rates of fertiliser price declined
sharply from 1974-75 to 1985-86. These trends in the growth
rates of input and output prices indicate the reason for the
decline in area under paddy.
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Table - 4.18 Growth Rates of Farm Price of Paddy and Coconut.

wage Rate and Fertiliser Price f1‘°mA 1974-75 to
1985-86 in Districts and the State as a whole.

(Per cent)

Districts/ Farm Price Farm Price wage Rate FertiliserState of Paddy of coconut Price

Trivandrum 2.82 9.56* 11.73* 3.84**
Quilon 2.01 10.10* 11.32* 3.84**
Alleppey 3.28 9.77* 10.81* 3.84**
Kottayam 3.64 9.25* 9.99* 3.84**
Ernakulam 2.40 9.21* 9.53* 3.84**
Trichur 2.52 9.98* 7.S6* 3.84**
Palghat 3.08 9.65* 8.1S* 3.84**
Kozhikode 2.96 9.40* 9.62* 3.84**
Canannore 3.96 9.38* 9.99* 3.84**
A11 Kerala 3.08 9.62* 10.40* 3.84**

Same as in Table 4.12.
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4.4.4. Growth Rates of Farm Price of Paddy_and Coconut, wage Rate
and Fertiliser Price from__ 1974-75 to 1985-86 in Taluks
and All Kerala

The growth rate of farm level price of paddy declined
to the rock bottom level ie., from 16.37 per cent from 1960-61
to 1968-69 to 11.14 per cent from 1960-61 to 1974-75 to 3.08
per cent from 1974-75 to 1985-86 in all Kerala. The same trend
with regional variations can be seen in the case of Taluk level
study. Maximum growth rate of farm level price of paddy is
seen in Quilandy with 5.32 per cent growth rate and the lowest
1.03 per cent in Chittoor taluk, taking only 20 taluks under
consideration. From this it is evident that how meagre
is the growth rate of farm level price of paddy from 1974-75
to 1985-86. But the growth rate of the farm price of coconut
remained in between 11.43 per cent in Hosdurg taluk and 6.34
per cent in Devikulam taluk in the same period. Again the
growth rate of wage rate remained high in Mukundapuram taluk

with 12.73 per cent and low in Chittoor with 6.64 per cent
during the same period.

Thus, as it was seen earlier steep fall in farm price
of paddy, higher proportion of growth rate of farm price of
coconut, and wage rate seem to be the reasons for the very
steep decline in land area under paddy crop (Table 4.19).
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Table - 4.19 Growth Rates of Farm Price of Paddy and Coconut,
Wage Rate. and Fertiliser Price from 1974-75 to
1985-86 in Taluks and All Kerala

(Per cent)

Taluks/ Farm Price Farm Price wage rate Fertili­A11 Kerala of Paddy of Coconut ser Price

Trivandrum 3.54 9.83* 11.26* 3.84**
Neyyatinkara 2.01 9.83* 11.32* 3.84**Kottarakara 2.12 10.59* 11.44* 3.84**
Pathanamthitta 1.67 10.43* 11.23* 3.84**
Karthikapally 2.91 9.70* 10.20* 3.84**
Chenganoor 2.58 10.83* 11.00* 3.84**Vaikom 2.32 9.06* 10.35* 3.84**
Devikulam 1.29 6.34* 9.69* 3.84**
Kanayanoor 1.95 9.52* 8.84* 3.84**
Kunnathunad 2.77 10.40* 10.17* 3.84**
Mukundapuram 2.15 10.64* 12.73* 3.84**Trichur 2.20 9.84* 10.83* 3.84**Chittoor 1.03 10.34* 6.64* 3.84**
Palghat 2.66 8.81* 9.46* 3.84**Ponnani 2.04 10.69* 12.48* 3.84**Ernad 2.13 8.56* 10.19* 3.84**
Kozhikode 3.30 9.06* 9.41* 3.84**
Quilandy 5.32 8.91* 9.90* 3.84**
Tellicherry 2.33 10.31* 10.18* 3.84**Hosdurg 3.75 11.43* 9.37* 3.84**
All Kerala 3.08 9.62* 10.40* 3.84**

Note Same as in Table 4.12.
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4.4.5. growth Rates of Farm Price of Paddy and Coconut, wage Rate
and Fertiliser Price from 1960-61 to 1985-86 in Districts
and All Kerala.

when the entire period is taken ie., from 1960-61 to
1985-86. the growth rates of farm price of paddy and fertiliser
price remained more or less in the same proportion. But the
growth rates of wage rate and farm price of coconut moved in
the same old proportion. That is, the growth rates of wage
rate and farm level price of coconut were higher than the
growth rates of farm level price of paddy and fertiliser price.
Hence, comparative low growth rate of paddy farm price and
higher growth rate of farm price of coconut and wage rate
resulted in continuous and steep fall in area under paddy
especially after 1974-75 (Table 4.20).

Table - 4.20 Growth Rates from k 1960-61 to 1985-86 in
Districts and All Kerala

(Per cent)

Districts/State Farm Price Farm Price wage Rate Fertiliserof paddy of Coconut Price
Trivandrum 6.45* 9.96* 9.31* 6.36*Quilon 6.02* 9.42* 9.92* 6.36*
Alleppey 6.04* 9.16* 9.19* 6.36*
Ernaku1am 6.44* 9.21* 8.32* 6.36*6041*  8097* 6036*
palghat 6.60* 9.39* 8.37* 6.36*Kozhikode 6.76* 9.24* 9.21* 6.36*
Canannore 6.05* 9.55* 9.69* 6.35*
All Kerala 6050* 9o30* 9.20* 6.36*

Note: Same as in Table 4.12.
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Chapter 5

ESTIMATES OF AREAL PRODUCTION AND YIELD RESPONSE

The estimates of area, production and yield
responses for paddy crop are presented in this chapter.
Ordinary least squares (OLS) estimates of the parameters
have been obtained separately for the area, production and
yield of paddy for the nine districts and the State as a
whole for the first (1960-61 to 1968-69), second (1960-61
to 1974-75). third (1974-75 to 1985-86). and combined

(1960-61 to 1985-86) periods under study. Taking into con­
sideration the data availability. analysis for the third
period is carried out for 20 taluks also. Mainly four
independent variables such as farm level price of coconut,
farm level price of paddy, wage rate of paddy farm labour
and fertiliser price index have been included in the
analysis.

The Statistical Data

In this section, the nature and type of the data
used for multiple regression analysis are examined for pro­
viding estimates of supply response. Time series data have
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been used for ten variables. They are as follows:

V1 - Acreage under paddy in hectares

V2 - Total production of paddy in tonnes

V3 - Yield per hectare of paddy

V4 - Farm level price of coconut

V5 — Farm level price of paddy

V6 - Wage rate of paddy farm labour

V7 - Fertiliser price
V8 - Area under coconut in hectares

V9 - Area under rubber in hectares

V10 - Time trend

A brief description of the procedure followed may
be in order. First, the sources of the data used for the
analysis are noted. Then the different time periods to be
covered are mentioned. This is followed by a description of
the minor adjustments introduced in the time series data in
order to make the series continuous and comparable over time.
Then the analytical model used in the study is discussed.

Sources of Data

The data for the study are mainly collected from
the following official publications, viz.:

1. Agricultural Statistics in Kerala (1975)
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2. Kerala Economic Review (Annual Series.

1959 to 1986).

3. Statistics for Planning (1977, 1980,
1983, 1986)

4. Agricultural Statistics 1985-86.
5. Fertiliser Statistics in India

(Annual Series upto 1985-86).

Taluk level price and wage data have been obtained
from the Price Section, Directorate of Economics and Statistics,
Trivandrum, Kerala.

5.1.2. gpecification of Periods

The study covers a period of 26 years from 1960-61
to 1985-86. For analytical convenience, the following three
sub periods are specified.

1. 1960-61 to 1968-69 (9 years)
2. 1960-61 to 1974-75 (15 years)

3. 1974-75 to 1985-86 (12 years)

Further, some of the independent variables are

considered with a time lag of one year. This type of analysis
is restricted for the State only. since area, production and
yield are more responsive to current year regressors than to
previous year regressors. On the other hand, only current
year independent and dependent variables are used in district
level and taluk level analysis.
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5.1.3. Adjustments Made in Time Series Data

Data on wage rates were available only for 20 centres
representing 20 taluks. These 20 taluks in turn represent 10
districts implying a representation of two taluks in each
district. Hence the data collected from those 20 centres with
regard to agricultural labour cost were taken as representative
data for the 20 taluks. And the averages of the two centres
in each district were taken as the wage level representing that
district. The details of centres. taluks and districts are
given in table 5.1.

Moreover, since the relevant data were available
only for 20 taluks: only 20 taluks were taken for analysis at
a disaggregated level.

Data on wage for the year 1960-61 for Ernakulam
district and farm level price of coconut from 1961-62 to
1965-66 for Palghat district were not available and hence the
State average was taken for those years for the purpose of
making the time series data continuous and comparable over
time.

Fertiliser prices are almost uniform throughout the
country except for minor regional difference. Hence all India
Fertiliser Index was used in all kinds of analysis.

Since area under coconut and area under rubber were

not available for taluks, the taluk level analysis was restric
using the other sets of data only.
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Names of CentresL Taluks and Districts

11::11111111111111:xxxtxfirxzzxxxtxrzx1::C-czxxxxxxzxrzxzj
Name of Centres Name of Taluks Name of Districts

Keezhoor Neyyattinkara X TrivandrumChenchery Trivandrum X
Perumkulam Kottarakkara X

X QuilonElanthur Pathanamthitta X
Karuvatta Karthikappally XX AlleppeyKodukulanji Chengannoor X
Poozhikode Vaikom X

X KottayamMarayoor Devikulam X
Cheranallur Kanayannur XX Ernakulam
Kizhakkamblam Kunnathunad X
Alur Mukundapuram XX TrichurPuthur Trichur X
Elapally Palghat XX PalghatKoduvayoor Chittoor X
Cothellur Ponani X

XNilampur Ernad X Malapuram
Koduvally Kozhikode X

X KozhikodePerambra Quilandy X
Panoor Tellicherry X

X CanannoreThrikaripur Hosdurg X
From November 1983 onwards there were certain changes in
centres, taluks and districts. The table is formed accord­
ingly. Formerly they have taken Chengamanadu instead of.
Perumkulam and Kodakara changed into Alur. Again at present
the centre Elanthur is included in Kozhencherry taluk in
Pathanamthitta district and Thrikaripur in Hosdurg taluk isincluded in Kasaragode district.
Price Section, Directorate of Economics and.Statistics.
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5.1.4. Analytical Model Used in the Study

six common equations were tried out for area. total
production and yield per hectare to see the significance of
each of the variables and the combined effect of all. Since
the present study is purported to assess imact of input and
output prices on area, output and yield per hectare of paddy,
input and output prices together were taken into consideration.

The specified model is as follows:

V1 = a + b4v4 + bsvs + b6v6 + b7v7 (1)

To assess the impact of input prices on area. total
output and yield per hectare, the model specified is as follows:

V1 8 a + b6v6 + b7v7 (2)

The model used to evaluate the impact of output prices
is as follows:

V1 = a + b4v4 + bsvs (3)

As a next step, considering one input price variable
and one output price variable, viz.. the farm level price of
paddy and wage rate of paddy farm labour. the following model
was used.

V1 = a + b v + b v (4)
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Again. the same important variables were used to know
the significance of farm level price of paddy and wage rate of
paddy farm labour separately.

V1 8 a + bsvs (S)V = a + b v (6)1 6 6
For the State as a whole, some more specifications

were tried out. They are the following:

+ b v + b v (7)V ‘ 3 * b4V4 5 5 6 6
V = a + b v + b v + b v (8)1 4 4 S S 7 7
V s a + b v + b v + b v (9)1 4 4 6 6 7 7
V1 = a + bsvs + b6v6 + b7v7 (10)

V1 = a + b4v4 + b6v6 (11)
V1 = a + b4v4 + b7v7 (12)
V1 = a + bsvs + b7v7 (13)
V1 = a + b4v4 (14)
V1 = a + b7v7 (15)
All the above equations were tried out in the case

of V2 and V3 also.

Out of the above 15 equations, eight include each

explanatory variable, viz.. V4, V5, V6, V7. so altogether
24 results for each regressor as the same estimates are repeated
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with regard to total production of paddy (V2) and yield per
hectare of paddy (V3) also.

Again, in the case of previous year estimates taking
current year dependent and previous year regressors, the same
number of equations were estimated. They are as follows:

V1 = 3 * b4V4-1 * bsvs -1 * beve-1 * b7V7-1 (b)

V1 = a + b4v4_1 + b5v5_1 + b6v6_1 (C)

V1 = a + b4v4_1 + b5v5_1 + b7v7_1 (d)

V1 = a + b4v4_1 + b6v6_1 + b7v7_1 (e)

V1 = a + b5vS_1 + b6v6_1 + b7v7_1 (f)

V1 = a + b4v4_1 + b5v5_1 (g)
V1 = a + b4v4_1 b6v6_1 (h)
V1 = a + b4v4_1 b7v7_1 (i)
V1 = a + b5v5_1 b6v6_1 (J)
V1 = a + b5v5_1 b7v7_1 (k)
V1 = a + b6v6_1 b7v7_1 (1)
V1 = a + b4v4_1 (m)
V1 = a + b5v5_1 (n)
Vi = a + b6v6_1 (o)

(p)
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The results are presented in the tables in each section
according to the significance of the regression co-efficients-at
1 per cent. 5 per cent and 10 per cent probability levels. The
major thrust of the analysis in this chapter is centred around
the following questions:

1. Which of the dependent variables (area, production, yield)
was more responsive to independent variables, viz.. farm
level price of coconut, farm level price of paddy, wage rate
of paddy farm labour and fertiliser price index?

2. which of the estimates. current year and previous year.
had greater number of significant responses?

3. which was the most important supply shifter in the case of
both estimates, current year and previous year?

4. Differentiate the period in which there was concentration
of area, production and yield response.

Estimates of Total Supply Response for the Period 1960-61 to
1968-69 for the State

Of the 24 results, 16 are significant for the variable

V6 for current year estimates for the first nine years, 1960-61
to 1968-69. But only four regression co-efficients were found

to be significant for the same regressor V6 at 10 or lower
percentage probability level when the one year lag was taken for
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the explanatory variables (Table 5.5). Next in importance with

reference to current year estimates was V4 (farm level price of
coconut) whereas in the case of previous year estimates two

variables V5 and V7 had the same significant responses. Again,
next in importance was V5 with regard to current year estimates
and the last was V7, but in previous year estimates the last one
was V4 (Table 5.5).

Estimates of the Number of Significant
Regression Co-efficients

Table - 5.2 Area as Dependent Table - 5.3 Production as Depend­Variable ent Variable
Regressors t - 1 t Regressors t - 1 t

V4 1 0 V4 0 2V5 1 3 V5 1 2V6 2 7 V6 2 6V7 0 0 V7 1 0
There were some variations in yield responses when

compared to area and production responses. That is, the total
number of significant yield responses were lower than area and
production responses. The responses of yield to wage rate were
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lower than the responses of farm level price of coconut for the
current year estimates and it was zero in the case of previous
year estimates (Table 5.4). whereas it was the highest in the
case of both area and production for both estimates. current
year and previous year (Table 5.2 and 5.3).

Estimates of the Number of Significant

Regression Co-efficients

Table - 5.4 Yield as Dependent Table - 5.5
Total Number of Significant

Variable Regression Co-efficients Taking
Area, Production & Yield as
Dependent variables

Regressors t - 1 t Regressors t - 1 t

V4 0 5 V4 1 7V5 1 1 V5 3 6V6 0 3 V6 4 16V7 2 0 V7 3 0
From the estimates, it is seen that the acreage responses

are higher than both production and yield responses. Again. curren
year area. production and yield responses to previous year regresso
are lower than current year response to current year regressors.
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Altogether there are 29 significant responses in the case of
current year estimates and only 11 significant responses with
regard to previous year estimates.

Table - 5.6 Ranking of the Rggressors in the Orderzgg
their Impact on Area, Production and Yield
of Paddy

Rank.No. t.- 1 Rank No. t

1 V6 1 ‘V62.5 V5 2 V42.5 V7 3 V54 V4 4 V7
Current year wage level and dependent variables were

significantly correlated for 16 cases out of 24 and in previous
year wage and current year dependent variables were significantly
related only for four out of 24 cases. Hence the wage rate of
paddy farm labour was the important supply shifter in both cases,
current year and previous year estimates. Again, dependent
variables were more responsive to current year regressors than
previous year regressors. The OLS estimates of paddy area,
production and yield responses for the State as a whole during

1960-61 to 1968-69 are presented in tables A B C D E and FI I I I
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(Statistical Annexure).

Estimates of Total Supply Response for the Period 1960-giflto
1968-69 for the State and Districts

Of the 30 relationships estimated for the period 1960-61
to 1968-69 for the State as a whole and nine former districts,
24 relations had good fit to the data. as the co-efficient of
determination (ie. R2's) were statistically significant for them.

2The range of R ‘s obtained for this period was wide. varying
from 0.24 to 0.96. There were only six values which were less
than 0.50. So the model is quite consistent in explaining
variations in acreage. total output. and yield per hectare of
paddy.

Out of the 30 relationships, 28 showed positive
correlation between wage and dependent variables, whereas 24 in
the case of farm level price of coconut, 20 with reference to
farm level price of paddy and 16 with regard to fertiliser price
were negatively correlated to dependent variables.

In general, of the 10 estimates with reference to
acreage response, only four got significantly non-zero supply

since calculated values ofelasticities. 'F' ratios are greater
than their table values. That is, only in the case of Alleppey.
Kottayam and Palghat districts and the State as a whole, the
estimated values were greater than table values. Alleppey,
Kottayam, Ernakulam, Palghat and the State as a whole showed



significant acreage response when wage was taken as independe

variable. Only two districts, Alleppey and Kottayam had
significant response in relation to farm level price of paddy
The regressor V4, V5. V6 and V7 indicated above 75 per cent
of the total variation in acreage in six districts and the St
as a whole. Five cases showed above 80 per cent of variation
in acreage out of the seven cases and one among them showed 9

per cent variation in acreage. ie.. in Kottayam district the
ratio was significant at five per cent probability level. It
could be because of relatively high level of significance of
co-efficient of wage of paddy farm labour.

Most of the estimates of production and yield elas
cities for this period are not statistically significant.
in Kottayam the estimated value of 'F' ratio is greater t7
table value in the case of both production and yield res}
In all the other cases, only in Alleppey district ‘P’ re
significant at 10 per cent probability level with refer
yield response. This is perhaps due to a low growth r:
yield in the first period. Detailed results of the re
are given in Tables G, H and I (Statistical Annexure)

Wage rate is the important supply shifter 6
first period in acreage response. Of the 10 relati
in table G. five of them are statistically signifiv
amng the other variables only farm level price of
significant in the two districts of Alleppey and
all the other variables in all cases are non-sig*
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significant acreage response when wage was taken as independent

variable. only two districts, Alleppey and Kottayam had
significant response in relation to farm level price of paddy.
The regressor V V4. 5. V6 and V7 indicated above 75 per cent
of the total variation in acreage in six districts and the State
as a whole. Five cases showed above 80 per cent of variation
in acreage out of the seven cases and one among them showed 92

per cent variation in acreage, ie.. in Kottayam district the ‘F’
ratio was significant at five per cent probability level. It
could be because of relatively high level of significance of the
co-efficient of wage of paddy farm labour.

Most of the estimates of production and yield elasti­
cities for this period are not statistically significant. Only
in Kottayam the estimated value of ‘F’ ratio is greater than
table value in the case of both production and yield responses.
In all the other cases, only in Alleppey district ‘F’ ratio is
significant at 10 per cent probability level with reference to
yield response. This is perhaps due to a low growth rate of
yield in the first period. Detailed results of the regressors
are given in Tables G, H and I (Statistical Annexure).

Wage rate is the important supply shifter during the
first period in acreage response. Of the 10 relationships shown
in table G, five of them are statistically significant. whereas
among the other variables only farm level price of paddy is
significant in the two districts of Alleppey and Kottayam and
all the other variables in all cases are non-significant. Wage
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rate is significant in the case of production response for
Kottayam district and Kerala as a whole (Table H). but farm
level price of coconut is significantly related to yield in
Alleppey and Kottayam districts and the State as a whole.
Fertiliser price is significantly correlated to yield in four

viz. Quilon, Ernakulam and Canannoredistricts. Kottayam,
(Table I).

Estimates of Total Supply Response for the Second Period;
1960-61 to 1974-75 in All Kerala

The results of the analysis of this section are presented
in Tables 5.7 to 5.11 according to the significance of the regress­
ion co-efficients at 10 or lower percentage probability levels.

Estimates of the Number of Significant
Regression Co-efficients

Table - 5.7 Area as Dependent Table - 5.8 Production as De­
Variable pendent Variable

Regressors t - 1 t Regressors t - 1 t

V4 2 4 V4 2 2V5 2 5 V5 3 5V6 8 8 V6 8 8V 2 1 V 1 2
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Table - 5.10
Table - 5.9 Yield as Dependent Total Number of Significant

Regression Co-efficientsVariable taking Area, Production and
Yield as Dependent Variables.

Regressors t - 1 t Regressors t - 1 t

V4 2 4 V4 6 10
V5 5 5 V5 10 15V6 7 8 V6 23 24V7 1 1 V7 4 4

Of the 24 results all are significantly correlated to
wage rate in the case of current year regressors and current year
dependent variables and 23 results are correlated significantly
with regard to previous year regressors and current year dependent
variables. Hence wage rate of paddy farm labour can be considered
as the most important supply shifter during the second period
also. Next in importance is farm price of paddy with both current
year and lagged explanatory variables, since 15 results in the
case of current year estimates and 10 results with regard to
previous year estimates are statistically significant.
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Table - 5.11 Rankingiof Regressors in the Order
of their Impact on Area, Production
and Yield of Paddy

Rank No. t - 1 t

1 V6 V6
2 V5 V53 V4 V44 V7 V7

In the case of lagged year estimates (significant)
yield responses are higher than area and production responses
and not much different in the case of significant responses
of area. production and yield in the case of current year
estimates. But the total number of significant responses with
reference to current year calculations are 53 and 43 with
reference to previous year calculations. Hence one year lag
in the case of regressors produce only lesser number of
significant responses of area, production and yield.

The estimates of paddy area, production and yield
responses for the State as a whole for the period 1960-61 to
1974-75 are presented in tables J,K,L,M,N and 0 (Statistical
Annexure).
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5.5. Estimates of Total Supply Response for the Period 1960-61 to
1974-75 for the State and Districts

Of the 30 relationships consisting of 10 each in
acreage, production and yield response, 29 show positive
correlation with wage rate, only one indicates negative
relationship with yield. But in the case of farm level price
of coconut two indicate negative acreage response and nine
each with regard to production and yield. All relationships
with regard to farm level price of paddy are negatively corre­
lated except one yield response in Canannore district, whereas
in the case of fertiliser price, nine in acreage, three each
in production and yield responses are negatively correlated
(Tables1P. Q & R). Twentyfour relationships have good fit to
the date. as the co-efficient of determination (ie. R2's) are
statistically significant for them. The range of R2's obtained
for this period, is wide, varying from 0.31 to 0.91. Out of
30 values, only six are less than 0.50.

wage rate is significantly and positively correlated
with acreage for nine relationships out of ten, ie., one is
positively correlated but not significant. The significance
of co-efficients in Kottayam, Ernakulam and Palghat districts
and the State as a whole is higher than other districts. The
co-efficient of farm level price of paddy is significant above
five per cent level in three cases and fertiliser price in two
cases, but farm level price of coconut is non-significant in
all cases. Regressors in Canannore district explain only 40
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per cent variation in acreage. whereas in eight cases they
depict above 70 per cent variation in acreage and five out
of eight indicate above 80 per cent variation. Explanatory
variables show only 67 per cent variation in acreage in Trichur
district (Table P).

There is strong relationship between wage rate and
production in the districts of Alleppey, Kottayam, Trichur
Palghat and the State as a whole. wage and production are
positively correlated in all cases and significant in eight
cases. Only in Canannore district farm level price of coconut
and production of paddy is positively correlated. Farm level
price of paddy and production is negatively correlated in all
cases and only in Trichur, Palghat and Canannore districts
fertiliser price and production are negatively correlated. ‘F’
ratio is significant in nine cases out of ten with regard to
production response (Table 0).

There is significant relationship between wage and
yield in Alleppey. Kottayam, Trichur, Palghat and the State
as a whole. But only in Canannore district wage rate and yield
are negatively correlated and farm level price of coconut and
paddy and yield are positively correlated. Only in Kozhikode
and the State as a whole fertiliser price and yield are
positively correlated. ‘F’ ratio is significant only in six
cases out of ten in the case of yield response (Table R).

The explanatory variables V V V and V explain4' 5'6 7
above 70 per cent of the total variation in acreage in seven
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districts and the State as a whole. Five cases indicate above
80 per cent of the variation in acreage out of the eight cases
and one among them depicts 91 per cent in acreage. ie., in the
State as a whole. It may be because of a high level of
significance of the relationship between wage rate of paddy
farm labour and acreage and farm price of paddy and acreage.
The relationship between wage rate of paddy farm labour and
acreage are positively correlated whereas the relationship between
farm level price of paddy and acreage are negatively correlated.
Forty per cent variation in acreage is found in Canannore district
and that may be due to the non-significant relation among the
four regressors and acreage.

Out of ten relationships of production response, nine
denote above 50 per cent variation and out of nine, five
indicate above 70 per cent variation in production and only one
district shows 45 per cent variation in production, ie.,
Trivandrum district. That may be due to the greater impact
of some other factor like technology. Only wage and production are
positively and significantly correlated, and other variables,

V4 and V5 are non—significant and negatively correlated but
the regressor V7 is positively correlated.

Rather very low relationship is seen between yield
and regressors compared to acreage and production since only
six cases explain above 50 per cent variation in yield and only
in two cases above 75 per cent variation. This is because of
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the greater impact of other factors in the case of yield, such
as HYV seeds. fertilisers, irrigation etc. rather'than the
application of the present four regressors.

wage rate is found as the most important supply shifter
in acreage, production and yield response equations. Of the
30 relationships, 22 are found significant in the case of wage
rate of paddy farm labour. The co-efficient of farm level price
of coconut is significant in three cases each. in production
and yield response. The regression co-efficient of farm level
price of paddy are significant in three cases in acreage and
yield response. and in four cases in production response.
Farm level price of paddy is the second most important supply
shifter during the second period. Fertiliser price and the
dependent variables are significantly correlated in two cases
each. In general, wage rate of paddy farm labour is the first
important supply shifter, the second being farm level price of
paddy and the third farm level price of coconut and the fourth
fertiliser price. But when we consider the case of acreage
response only, the order is wage rate, farm level price of paddy,
fertiliser price and farm level price of coconut.

Detailed results of the regressions are given in
Tables P, Q and R in the Statistical Annexure.
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5.6. Estimates of Total Supply Response for the Period 1974-75 to
1985-86 in All Kerala

As pointed out earlier there are 24 results for each
independent variable. Dividing it by three, the result is eight
each for area. production and yield. In that way the results
are given in tables 5.12 to 5.16 in this section according to
the significance of regression co-efficients at 10 per cent or
lower probability level.

Estimates of the Number of Significant Regression Co-efigicients

Table - 5.12 Areagas Dependent Table - 5.13 Production as
DependentVariable Variable

Regressors t - 1 t Regressors t - 1 t

V4 4 4 V4 4 2V5 0 0 VS 0 0V6 8 8 V6 8 6V 0 1 V 3 0
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Table - 5.15
Table - 5.14 Yield as Dependent Total Number of Significant Co­

efficients Taking Area Product­'!3£$92l£ ion and Yield as Dependent
Variables

Regressors t — 1 t Regressors t - 1 t

V4 4 2 V4 12 8V5 2 0 V5 2 0V6 4 8 V6 20 22
V7 0 6 V7 3 7

Of the 24 results 22 are significant for the variable V

taking independent and dependent variables for the current year,
ie.. for the period 1974-75 to 1985-86. But only 20 regression

co-efficients are significant for the same variable V6 at 10
per cent or lower probability level when one year lag for the
independent variables and current year for the dependent variables
are taken. Taking into consideration significant response, next
in importance with regard to the estimates, current year and
lagged year is V ie., farm level price of coconut. Third in4

importance in both cases is fertiliser price and the last one is
farm price of paddy. As was seen earlier in the fourth chapter
the same order was followed in the case of growth rate of the
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same variables during the third period ie., wage rate, farm price
of coconut. fertiliser price and then farm price of paddy
(Table 5.15).

Table - 5.16 Ranking of Rggressors in the Order of their
Impact on Area,Production and Yield of Paddy

Rank No. t - 1 t

1 V6 V6
2 V4 V4
3 V7 V7
4 V5 V5

In general the number of significant responses of both
current year and previous year estimates are the same during this
period. Thirty seven responses out of 96 are statistically
significant (Table 5.15).

wage again is the best supply shifter during this period
also. Next in importance is farm level price of coconut, then
fertiliser price and the last,farm price of paddy in both estimates,
current year and previous year (Table 5.15 and 5.16).

Detailed results of the regressions are given in tables
s, T, U, v, w and x in the Statistical Annexure.
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5.7. Estimates of Total Supply Response for the Pegiod;;g74-75 to
1985-86 for the State, Nine Districts and 20 Taluks

Of the 30 relationships estimated for the period in
the case of acreage response, all the 30 relations have good
fit to the data. as the co-efficient of determination (ie. R2
are statistically significant for them. The range of R2's

'3)

obtained for this period is wide, varying from 0.52 to 0.97.
There are only eight values which come between 0.52 to 0.70 and
all the other values are above 0.70. Thus the model is quite
consistent in explaining variations in acreage under paddy
(Tables Y and B1).

Twenty eight relationships out of 30 indicate negative
response of acreage to wage, 22 to farm level price of coconut
and 20 to fertiliser price. Out of 30 relationships, 23 indicate
positive correlation between farm level price of paddy and
acreage. It is evident from the analysis that it is high rate
of wage, fertiliser price and farm price of coconut and very
low level of farm price of paddy which led to the steep decline
in acreage under paddy during third period under study.

Even though wage rate and acreage were positively
correlated during the first and second periods under study, the
trend got reversed during the third period. The correlation
turned out to be negative. The four independent variables
seem to explain 52 per cent to 97 per cent variation in
acreage under study. Taking into consideration the regression
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results. nine cases indicate above 80 per cent, 13 cases 70
to 80 per cent and eight cases 52 to 70 per cent variation in
acreage by the four regressors. Ten estimates are having very
high value of 'F' ratio and only four are non-significant.
Hence the conclusion regarding acreage response are sufficiently
supported by facts (Tables Y and B1).

In the case of production response, 23 relationships
out of 30 have good fit to the data, as the co-efficient of
determination arezxatistically significant. The range of
R2's obtained for the period is 0.13 to 0.94. Seven values are
below 0.50, 11 above 0.70 and 12 in between 0.50 to 0.70. Hence

the model is quite consistent in explaining variations in
production of paddy, but not so consistent as the model explaining
acreage under paddy (Tables Z and C1).

Of the 30 relationships 21 show negative relationship
between wage rate and production. That is, only Trivandrum and
Ernakulam districts and Kottarakkara, Pathanamthitta, Kanayannoor,
Kunnathunad, Mukundapuram, Trichur and Ernad Taluks indicate

positive relationships between wage rate and production of paddy.
Of the 30 relationships. 23 show negative response of production
with farm level price of coconut. 20 positive response of pro­
duction with farm level price of paddy and 17 positive response
of production with fertiliser price. It is high wage rate of
paddy farm labour and farm level price of coconut which resulted
in fall in production of paddy during the period under study.
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The range of R2's obtained for this period is wide with
reference to yield response, ie.. it varies from 0.16 to 0.99.
There are only five values which explain variation above 80 per
cent in yield, 14 values show variation in yield between 50 and
80 per cent and nine indicate below 50 per cent variation in
yield. The four explanatory variables taken together explain
99 per cent variation in yield in Alleppey district. Thus the
model is quite consistent in explaining variations in yield of
paddy.

Of the 30 relationships, 25 show positive response of
yield with wage rate, 18 negative response of yield with farm
level price of coconut, 16 positive response of yield with farm
level price of paddy and 18 positive response of yield with
fertiliser price (Tables A1 and D1).

Even though wage rate and acreage and wage rate and

production are negatively correlated in most cases, yield and
wage rate are positively correlated in 25 cases out of 30.

Detailed results of the regression are given in tables
Y, 2, A1, B1, C1 and D1 in the Statistical Annexure.

Estimates of Total supply Response for the Period 1960-64-to
1985-86 in All Kerala

Of the 24 results 16 are significant for the variables
V and V6 7 during current period 1960-61 to 1985-86. But only
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ten regression co-efficients are significant for the regressor

V6 at 10 or lower probability level when one year lag is taken
for the independent variables. Next in importance during current

year and previous year estimates is V5 ie.. farm price of paddy.
In the case of previous year estimates V6 and V have the same4

number of significant regression results (Table 5.20).

Estimates of the Number of Significant Regression Co-efficients

Table - 5.17 Area as Dependent Table - 5.18 Production as Depend­
Variable ent Variable

Regressors t - 1 t Regressors t - 1 t

V4 6 4 V4 0 1V5 6 5 V5 4 4V6 4 7 V6 2 1V7 3 2 V7 4 6



Table - 5.19 Yield as Dependent Variable

Regressors t - 1 t

V4 4 4VS 1 1V6 4 8V7 8 8
Table - 5.20

Total Number of Significant Regression
Co-efficients taking area, Production
and Yield as Dependent Variables

Regressors t - 1 t

V4 10 9V5 11 10V6 10 16

296
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V7 indicate 15 results which are statistically
significant during the combined period taking one year lag for
all the four independent variables. This result depicts mainly
the major role of fertiliser price in the responses of yield;
since eight responses out of 15 come under yield response. The

regressors V and V7 have equal number of significant regression6

results in the case of current year estimates (Tables 5.19 and
5.20).

Only during the combined period V ranked first in both7

estimates current year and previous year. This major difference
is because of more number of significant yield response related
to fertiliser price rather than acreage and production response.
Significant production response to wage rate is only one and
it is very low compared to yield and acreage response. Fifty
one and 46 significant regression co-efficients are there in
the case of current year and lagged year estimates respectively.
Hence the number of significant regression co-efficients are
greater in current year estimates rather than lagged year
estimates (Tables 5.17 to 5.20).

Detailed results of regression are noted in tables
E1, F1, G1, H1, I1 and J1 in the Statistical Annexure.

Estimates of Total Supply Response for the Period 1960-61
to 1985-86 for the State and Districts

Of the 30 relationships estimated for the period 1960-61
to 1985-86 for the State as a whole and nine districts, 17



298

relations have good fit to the data, as the R2 values are
statistically significant for them. The range of R2 obtained
for this period is wide, varying from 0.13 to 0.88. Since
the State's R2 value is 0.54 the model is consistent in
explaining variations in acreage under paddy. Again, it is
highly consistent in explaining variations in yield since it
explains 80 per cent of the variation in the State as a whole,
but with regard to production it explains only 39 per cent of
the variation (Tables K1, L1 and M1).

There is negative correlation between wage rate and
acreage in all cases. Farm level price of coconut and acreage
are negatively correlated in six relationships and five in the
case of fertiliser price and acreage. Of the 10 relationships,
nine depict positive correlation between farm price of paddy
and acreage (Table K1).

A look at the value of 'F' ratio reveals that the
variations are significantly different if we take 10 per cent
or lower probability levels in eight relationships. Five
relationships show above 57 per cent of the variations in
acreage and among them two indicate above 80 per cent variation.
The relationships between wage rate and acreage is strong since
they are significantly and negatively correlated in seven cases
out of 10. Farm level price of paddy is positively and
significantly correlated to acreage in six cases out of 10.
The position of farm level price of coconut and -fertiliser price
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are third and fourth in their relation to that of acreage. In
Kottayam and Trichur districts no variable is significantly
correlated to acreage (Table K1).

The case of production response to the four regressors
taken is different from acreage response. Seven values of 'F'
ratios are statistically significant in the case of production
as a result of the impact of the four regressors taken in our
analysis is dependable. Only in four estimates the values show
above 50 per cent variation in production. Total production
and farm level price of coconut are negatively correlated in
nine relationships out of 10. Seven estimates in the case of
farm level price of paddy and fertiliser price and six estimates
with regard to wage rate show positive correlation with production
response. Fertiliser price has more significant relation to that
of production (Table L1).

Nine values of regression co-efficients of wage rate
are positively correlated to yield and of the nine values seven
are statistically significant. Eight relationships between farm
level price of paddy and yield are negatively correlated. Five
relationships between coconut price and yield and eight relation­
ships between fertiliser price and yield are positively correlated

It is interesting to note all the values of ‘F’ ratios
are highly significant in the case of yield reSP0nSe. which
indicate that the conclusions derived from the analysis are more
definite and sure. Seven relationships between wage rate and
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yield and six relationships between fertiliser price and yield
are highly significant (Table M1).

Table - 5.21 Rankingwgf Bggressors in the
Order of their Significant
Impact on Area, Production
and Yield of Paddy

Regressors No. of Significant RankR Co-efficients No.

V6 15 1V7 13 2V5 10 3V4 6 4
If we take total number of significant regression

co-efficients, wage rate of paddy farm labour has the highest
number of significant co-efficients. Hence wage rate of paddy
farm labour can be considered as the important supply shifter.

V7, V5 and V4 are ranked second, third and fourth supply shifter
respectively.

Detailed regression results are presented in tables K1,
L1 and M1 in the Statistical Annexure.
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5.10. Comparison of the Pattern of Area, Production and Yield
Response of the Four periods under Study in the State as
a whole

It may be worthwhile to carry out a comparative
analysis of the pattern of Area, Production and Yield response
as revealed by the models used in the study.

Total Number of Significant Regression
Co-efficients

Table - 5.22 Area as Dependent Table - 5.23 Production as De­
Variable pendent Variable

Regressors t - 1 t Regressors t - 1 t

V4 13 12 V4 6 7V5 9 13 V5 8 11V6 22 30 V6 20 21V7 5 4 V7 9 8
There are 96 estimates having 32 each with regard to

area. production and yield for each regressor in lagged year
-and current year estimates.
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Table - 5.24 Yield as Dependent Total Number of Significant Regression
Co-efficients Adding together all Sig­

-Xégiéglg nificant Regression Co-efficients Com­
ing under Area, Production & Yield as
Dependent Variables

Regressors t - 1 t Regressors t - 1 t

V4 10 15 V4 29 34V5 9 7 V5 26 31V6 15 27 V6 57 78V 11 15 V 25 27

Of the 32 estimates, V6 has 30 significant regression
co-efficients taking area as dependent variable, 27 in relation
to yield response and 21 with regard to production response with
reference to current year estimates. wage rate of paddy farm
labour is the single and strong supply shifter in both models
current year and lagged year. Next in importance is farm level
price of paddy in both production and acreage response, whereas
in yield response fertiliser price and farm price of coconut
are equally sharing the significance as regressors which
effected in significant yield response with regard to current
year estimates. Again, fertiliser price is next important
supply shifter in the case of production response and farm level
price of coconut with reference to acreage response. Fertiliser
price in the case of acreage response, farm level price of
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coconut with regard to production response and farm level price
of paddy with reference to yield response in current year
estimates are next important supply shifter (Tables 5.16 to
5.18).

In lagged year estimates too, wage rate of paddy farm
labour is the most important supply shifter in the three cases
of responses anddflualeast important supply shifter is fertiliser
price in the case of acreage response, farm level price of coconut
with regard to production response and farm level price of paddy
with reference to yield response.

Of the 96 relationships, the regressor V has 78 and6

57 significant regression co-efficients with regard to current
year and previous year estimates respectively. Farm level price
of coconut with its 34 and 29 significant regression co-efficients
ranked second in importance in the case of current and lagged

year estimates respectively. The third important regressor V5
has 31 and 26 significant regression co-efficients during current
and lagged year estimates respectively. The last in the order

of importance V7 in both estimates have 27 and 25 significant
regression co-efficients respectively. Thus the order of the
supply shifters according to the total number of significant
regression co-efficients with reference to both estimates is
wage rate, farm price of coconut, farm price of paddy and
‘fertiliser price (Table 5.19).
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5.11. A Comparative Analysis of the Estimates of the Four Periods
in the State and Districts under Study

On the whole among the independent variables wage rate
is the most important regressor responsible for variations in
acreage. There is positive correlation between wage rate and
acreage for the first two periods, then it changes its direction.
In other words. during the third and the combined periods, the
relation between wage rate and acreage is negative. It shows
the important role of wage rate in the declining trend of acreage
under paddy. The same finding is evident in the fourth chapter
that, it is high wage rate which led to the seemingly great
decline in rice area in general.

If the case of production response was taken both farm
level price of paddy and wage rate are equally responsible for
change in production during the second period, while farm price
of paddy is negatively correlated, and wage rate is positively
correlated with output. There is a positive correlation between
fertiliser price and production, but the correlation between
farm level price of coconut and production during the third
period is negative but not significant. The responsiveness of
production to wage rate was negative during the third and the
combined periods. The unprecedented fall in area during the
third period was so strong that it affected production during
the same period and it resulted in very low rate of growth
during the combined period also. The responsiveness of productic
to fertiliser price is positive during the second, third and



5.12.

5.12.1.

305

combined periods in the State as a whole.

The responsiveness of yield to wage rate is positively
and significantly correlated in all the four periods in the State
as a whole. In the first period farm level price of paddy and
fertiliser price are negatively correlated, but coconut price is
positively correlated in the State as a whole. The responsiveness
of yield to farm level price of coconut and paddy are negatively
correlated at five per cent level of significance and fertiliser
price is positively correlated but not significant during the
second period. Farm level price of paddy is negatively correlated
and farm level price of coconut and fertiliser price are positivel
correlated with yield during the third and the combined periods.
There is significant and positive relations between fertiliser
price and yield in the State as a whole during the third and the
combined periods.

Application of Regressors other than V V V and V4' 5' 6 7
It would be worthwhile if regressors other than V4, vs,

V and V6 7 are applied in order to test the impact of the same
on Area, production and yield in the State as a whole.

Impact of Yield on Area under Paddy

In order to find out the response of acreage more clearly,
yield per hectare are also included in the set of former
explanatory variables and the following model is tried:



306

V1: a + b3v3 + b4v4 + bsvs + b6v6 + V7v7

Consequent on the addition of yield also in the
equation, the R2 value has changed from 0.84 to 0.92 during
the first period. There is no variation during the second
period. The values of R2 have increased from 0.86 and 0.54

to 0.95 and 0.66 respectively during the third and the
combined periods. Hence it is evident that yield is active
in acreage response during the first, the third and the combined
periods under study.

5.12.2. Impact of Area under Coconut and Rubber on Area under Paddy

Again, when area under coconut and rubber were added
deleting coconut price and adding yield to that of the former
equation, the equation transforms as:

V = a +»b V + b v + b v + b v + b v + b1 3 3 5 5 5 6 7 7 8 8 9”9

And the values of R2 changed from 0.84, 0.91, 0.86
and 0.54 to 0.98, 0.93, 0.93 and 0.90 during first, second,
third and combined periods respectively. This explains the
impact of area under coconut. rubber and yield of paddy per
hectare on acreage under paddy.

when area under rubber was taken with the four former

Variables (V1 = a + b4v4 + bsvs + bevs + b7‘“7 '*b§Y9) there
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is not much change in R2 value. There is a decline in the value
2of R from 0.84 to 0.79 during the first period due to the high

multicollinearity with the wage rates (V6). There is an increase
in the value of R2 from 0.86 and 0.54 to 0.90 and 0.74 during
the third and the combined periods respectively.

similarly, when coconut area was also taken as an

independent variable deleting coconut price (V1 = a + bsvs +

b6v6 + b7v7 + b8v8 + b9v9) the R2 value increased from 0.86,

0.91, 0.86 and 0.54 to 0.96, 0.93, 0.91 and 0.90 during first,
second, third and combined periods respectively. Hence it is
clear that coconut area has a great impact on paddy area than
rubber area.

Again, when area under rubber and coconut are the only

regressors (V1 = a + b8v8 + bgvg) both the variables together
explain 75, 92, 91 and 87 per cent variation in acreage under
paddy during the first, second, third and combined periods
respectively.

So also, when yield of paddy was also added to that of
area under coconut and rubber and consider as regressors

(a + b3v3 + b8v8 + b9v9) there is some variation in R2 values to
0.80, 0.93, 0.92, 0.88 from 0.75, 0.92, 0.91 and 0.87 during firs
second, third and combined periods respectively.

5.12.3. Impact of Time Trend on Area under Paddy

The equation tried out in this case is:

V1 = a + b4v4+b5v5 + b6v6 + b7v7 + blovlo
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The R2 values without time trend are 0.84, 0.91, 0.86
and 0.54 and with time trend as 0.83, 0.91, 0.95, 0.68 during
the four periods respectively under study. No variation is
noticed during the second period due to the non-significance of
technological change during the second period in all Kerala.
First period marked a decline in R2 value as a result of the
existence of multicollinearity with the time trend. Third and
combined periods denote the impact of time trend on acreage.

Impact of Production and Yield on Area under Paddy

Production and yield together explain 99.99 per cent

variation in area when the model was modified as: V1 = a+b2v2 +

b3v3. Again, production alone was taken as regreSS0r. the Value

of R2 was 0.74 and yield alone as regressor, 0.21 during the
first period. During the second period R2 value varies to 0.86
and 0.57 when regressors production and yield are used
respectively. But the change during the third period was just
the reverse that is, 0.59 and 0.79 in the case of production and
yield respectively. This shows that growth rate of yield has
increased during the third period compared to the first and the
second periods but growth rate of production became negative
during the third period.

Impact of Yield on Production of Paddy

There is a change in the value of R2 with reference to

production response when yield also was included as an independent



309

variable. The equation tried out is:

V2 = a + b3v3 + b4v4 + b5v5 + b6v6 + b7v7

R2 values have changed into 0.97, 0.98, 0.64 and 0.80
from 0.77, 0-93, 0.57 and 0.39 during the four periods in that
order. This shows that yield has more impact on production than
on acreage. It is also clear that it is because of increased
yield rate, the trend of decline in production is not so steep
as the fall in area.

5.12.6. Impact of Area and Yield on Production

with regard to production response when area, yield

and the four former variables were taken (V2 = a + blvl + b3V3 +

b4v4 + bsvs + b6v6 + b7v7) the values of R2 increased from
0.84 to 0.997, 0.91 to 0.999, 0.58 to 0.999 and 0.91 to 0.999
during the first to the fourth periods respectively under study.

when area and yield alone are tried but. the values
of R2's are the same. Again, taking area and yield separately,
the R2 values are 0.74, 0.86, 0.59 and 0.22 respectively during
first to fourth periods in the case of area as regressor and
0.72, 0.90, 0.16, and 0.48 respectively with regard to yield as
regressor. This decline in the value of R2 during the third
period with regard to area as regressor and its impact on
production is a proof of steep decline in area during third
period and the least impact of the same on production.
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5.12.7. Impact of Time Trend on Production

The equation in this case is:

V2 = a + b4v4 + bsvs + b6v6 + b7v7 + blovlo

The regression co-efficient of determination has varied
from 0.77, 0.93, 0.57 and 0.39 to 0.74, 0.93, 0.60 and 0.68 during
first, second, third and combined periods respectively. The
value of R2 declined during first period showing the existence
of high multicollinearity with wage rate. No significance is
attached to time trend during second period in the case of both
area and production response.

5.12.8. Impact of Time Trend on Yield

The equation in this case is:

V3 = a + b4v4 + bsvs + b6v6 + b7v7 + blovlo

The co—efficient of determination has changed from
0.75, 0.82, 0.81 and 0.80 to 0.72, 0.82, 0.88 and 0.87. There
is a repetition of the same trend of acreage and production
response in this case also. That is, during the first period
there is a decline from 0.75 to 0.72, as a result of the high
multicollinearity with the wage rate. Again there is no change
during the second period. The third period indicate a change
from 0.81 to 0.88 and the combined period also depict a change
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from 0.80 to 0.87. Hence it may be concluded that there is
more impact of technology during the third period compared to
the first and the second periods.

Impact of Area and Production on Yield

with reference to yield response, when area, production
and the four former regressors are considered as explanatory

variables (V3 = a + blvl + b2v2 + b4v4 + bsvs + b6v6 + b7v7)

the values of R2 increased to 0.999 during all periods under
study.

when tried out in the case of area and production alone

3 = a + blvl + bzvz) the values of R2's are the same.
the R2 values, when worked out with each regressor separately,
(V Again,
are 0.21, 0.57, 0.79 and 0.10 in the case of area as regressor
and 0.72, 0.90, 0.16 and 0.48 respectively taking production
as regressor during the first, second, third and combined periods
indicating highest impact of area on yield during the third
period and lowest impact during the combined period. But in
the case of impact of production on yield, the highest impact
is seen during the second period and the lowest during the
third period, since the third period depicts a decline in
production and the second period increase in production. Even
though area under paddy declined during the third period, yield
level increased during the same period.
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Impact of Each Regressor on Area, Production and Yield of Paddy

On the whole the second period indicates the highest
acreage and production responses and the combined period the

highest yield response when each regressor was taken (V V40 S!
V V V6, 7, 8, V9) separately and calculate regression co-efficients.
R2 values and values of ‘F’ ratio. That is, R2 values are the
highest during second period in the case of area and production
responses and with regard to yield response R2 values are the
highest during the combined period.

Values of 'F' ratio and regression co-efficients are
also highly significant except the cases of farm level price of
paddy and fertiliser price with regard to production response
since in these cases they are more significant during the combined
period than during the second period, even though R2 values are
high during the second period.

Table - 5.26 Highest Acreage Response with Single
Regressor During the Second Period
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Among the acreage response with single regressor the
variable area under coconut leads with 91 per cent variation.
Area under rubber with 83 per cent, wage rate with 76 per cent,
farm level price of coconut with 57 per cent, farm price of
paddy with 44 per cent and fertiliser price with 41 per cent
ranked second, third, fourth, fifth and sixth in the order of
significance in the case of acreage response respectively,

2taking into consideration the values of R of each explanatory
variable.

Table — 5.27 Highest Production Response During the
Second Period with Single Regressor

Rank No. Regressor R2

O.1 V6 _7O
0.2 V4 44, O.3 5 V5 363.5 V7 0.36

Table 5.27 shows the highest production response

with single regressor variable. wage rate indicates the
highest variation (70 per cent), next farm level price of
coconut (44 per cent), then farm level price of paddy and
fertiliser price (36 per cent each) during the second period.
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Table - 5.28 Highest Yield Response During Combined

Period with Single Regressor

Rank No. Regressor R2

1 V6 0.732 V7 0.693 V4 0.63
0.4 V5 54

As shown in table 5.28 the impact on yield of wage
rate is 73 per cent. fertiliser price 69 per cent, farm level
price of coconut 63 per cent and farm level price of paddy
54 per cent during the combined period.

On the whole, area and production responses are the
highest during the second period and yield responses during
the combined period. This is due to the increase in area and
production upto the second period and rather higher increase
in yield after second period compared to area and production.
The values of ‘F’ ratios are highly significant during the
second period with regard to acreage and production responses,
except in three cases in the case of production responses.
with reference to yield response, the values of ‘F’ ratios are
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highly significant during the combined period with an exception
of two cases.

when the four main regressors - farm level price of
coconut, farm level price of paddy, wage rate of paddy farm
labour and fertiliser price - were considered, wage rate of
paddy farm labour ranks first in the case of supply shifters
in all estimations in general.

Current year estimates give greater number of significant
responses than lagged year estimates when the calculations related
to the State as a whole are taken into consideration.

Area under paddy is more responsive to independent
variables compared to production and yield response, since the
percentage variation in acreage under paddy is greater than
production and yield of paddy.

The analysis reveals that the impact of coconut area
on area under paddy is grater than the impact of area under
rubber.

The impact of time trend on acreage, production and
yield is greater during the third and the combined periods
rather than during the first and the second periods.

Growth rate of yield has increased during the third
period compared to the first and second periods but growth
rates of production and area have declined during the third
period.
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Yield has more impact on production than on area except
during the third period. It is because of the increased growth
rate in yield, the trend of decline in production is not so
steep as the decline in area.

As a result of steep decline in area during the third
period, its impact on production is the lowest during the same
period and hence the rate of growth of production also declined.

In the case of impact of production on yield. the
highest impact is during the second period and the lowest
during the third period since the third period depicts a decline
in production and the second period increase in production.
Even though area under paddy declined during the third period,
yield level has increased during the same period.
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Statistical Annexure

Table A Regression Results for Rice Area Response for the

State as g_Hhole

Lagged Year Estimates - I Period

a V4_1 V5_1 V6_1 V7_1 R2 F ratio

654,162.18** -156.49 -915.37 81.700.78 251.72 0.81 3.23
678,699.40* -187.41 .707.93 80,388.67 _— 0.81 5.61***
762.893.79* - 78.22 900.69 -- 27.90 0.61 2.06

e 718,687.06* -284.89 -- 63,293.63 -106.93 0.79 4.97
£ 625.183.25* -— --1311.40 79,254.21 416.65 0.80 5.31
g 765,461.64* - 81.85 920.74 -- -- 0.61 3.86* **‘k **
1 691,679.9S* 181.61 -- -- 576.33 0.57 3.26
3 660,949.58* -- -1065.80 75,839.87 -- 0.79 9.27**

‘I’k 746,540.02 -- 672.12 -- 115.00 0.60 3.81
1 715,688.55 -- -- 33,909.50 - 79.39 0.73 6.60**** *‘I’* **‘I’m 727,582.84 261.08 —— -- -- 0.53 6.80* **i' **755,240.05 —- 717.74 -- -- 0.60 9.11

711.024.19 -- -- 32,664.22 -- 0.72 15.80**
666,318.79* —— -- -- 1346.42 0.46 5.10

Note: E.No. - Equation number
a = Constant
V4_1 = Farm Level Price of Coconut during t-1
V5_1 = Farm Level Price of Paddy during t-1
V6_1 = Wage Rate of Paddy Farm Labour during t-1
V7_1 = Fertiliser Price Index during t-1
* = 1 per cent Level of Significance
** 8 5 per cent Level of Significance
*** = 10 per cent Level of Significance

Lagged year Estimates = Estimation of regressions taking current year
with regard to Dependent Variables and one year lag or previous year
in the case of Independent variables.
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Table B Regression Results for Rice Area Response for
the State as a Whole
Current Year Estimates - I Period

E.No. a V4 v5 v6 V7 R F Ratio
1. 680,296.00* 164.99 -1686.96 69,779.1§* -177.69 0.84 5.31**** twt ** **2. 666,690.11 191.65 -1770.32 67,357.51 -- 0.84 3.70
3. 642.814.31* 394.03 - 941.75 -- 1007.63 0.43 1.26
4. 783,194.09* -272.61 -- 59,393.1Z**-746.3 0.70 3.95* *'k* *'k **5. 709.985.08 -- -1280.06 72,747.33 -346.75 0.83 8.07
6. 733.615.24* 256.01 - 135.82 -- -- 0.34 1.56
7. 740,679.88* -247.52 -- 44,751.0§** -- 0.66 5.79
8. 707,633.91* 112.17 -- -- 562.43 0.39 1.88
9. 689,670.44* -- 1320.6§* 68,268.8€* -- 0.82 13.60**
10. 714.119.01* -- 171.43 -- 706.51 0.36 1.65
11. 760,861.49* -- -- 34,289.89 -599.97 0.61 4.65***
12. 739,343.74* 204.78 -- -- -- 0.34 3.62
13. 765,668.16* -- 497.22 -- -- 0.31 3.09
14. 727,738.49* -- -- 24,194.47* -- 0.58 9. 61*
15. 697.839.08* -- -- -- 977.34 0.35 3.69

Note: E.No. a. *. **. *** are same as in Table A.
V4 = Farm price of coconut during t
V5 = Farm price of paddy during t
V6 = wage rate of paddy farm labour during t
V7 = Fertiliser price index during t
Current year estimates = Estimation of regressions taking
current year dependent and independent variables.
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Table C Regression Results for Rice Production
Response for the State as a Whole

Lagged Year Estimates - I Period

B.No. a V4_1 V5_1 V6_1 47_1 R2 F Ratio
***b 278,410.08 747.27 -7470.18 218,983.69 4722.14 0.83 3.58

c 738,720.65 167.08 -3578.73 194,369.32 -— 0.61 2.06
d 569,858.28 757.04 -2602.57 -- 4122.23 0.58 1.83
e 804,987.85**-300.61 -- 68,765.79 1795.20 0.57 1.73
f 416,794.37 -- -5578.99 230,666.88 3934.54 0.78 4.71
9 948,499.21* 422.33 359.17 -- -— 0.41 1.73
h 909,418.33* -319.88 -- 98,881.50 —- 0.52 2.68
i 775,645.80* 206.23 -- -- 2537.53 0.57 2.72
J 754,544.72* —- -3259.70 19,424.49 -— 0.60 3.82
k 769,999.4§* —— 193.97 -- 3056.60 0.50 2.50
1 801,823.92* -- -- 37,760.49 1824.26 0.61 2.06
m 933,722.98* 556.10 -- -- -— 0.41 4.11
n 100,1243.40* -- 1406.69 -— -— 0.39 3.85** **‘k 'k**0 907,848.73 --- -— 66,373.55 -- 0.51 6.12* ‘k** ‘k**p 746,847.39 -- -- —- 3411.99 0.50 5.95

Note: Same as in Table A.
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Table D Regression Results for Rice Production
Response for the State as a Whole

Current Year Estimates - I Period

...................... _§---_--_--_-­E.No. a V4 V5 V6 V7 R F Ratio
1 10001003.08* -1067.99 -988.05 172,293.13 -316.85 0.77 3.44* ** **'k2 97674101 -1020.44 4136.69 167,974.81 -- 0.77 5.70
3 908456.3§* - 502.45 851.96 -- 2609.84 0.33 0.81* ** *‘k ***4 1066269.95 -1324.27 -— 166,210.08 -649.89 0.77 5.47* *‘k* *‘k*5 808831.91 -- -3621.88 153,080.92 777.46 0.68 3.55
6 1143637.57* _ 859.94 2939.39 -— -— 0.22 0.84
7 102434831* -1302.Z5 —- 153,459.35 _- 0.76 9.52**
8 849816o84* ’ 247047 -— -- 3012059 0032 1041
9 854380.05* -- -3530.77 163,122.23 -- 0.67 6.15***

10 817530.87** -— - 567.54 -- 2993.82 0.30 1.31
11 952785.00* —- -- 42,266.69 60.99 0.36 1.71
12 1019666.43* 248.60 -- -- -_ 0.09 0.69
13 1035969.68* -— 812.96 -- -— 0.15 1.20
14 956151.95* 9- 2- 46,292.86 —— 0.36 3.99
15 871426.13* -— -- -- 2097.22 0.29 3.79

Note: Same as in Table B
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Table E Regression Results for Rice Yield Response
for the State as a Whole

Lagged Estimates - I Period

E.No. a V4_1 V5_1 V6_1 V7_1 R F Ratio

*** *** 'k**b 602.29 1.20 -7.85 136.68 5.38 0.84 3.90
**'k*** ***

e 1156.14* 0.10 -- -21.15 2.30 0.29 0.55
***

g 1244.45* 0.69 1.22 -— -- 0.18 2.58
h 1290.14* 0.08 -- 17.49 —- 0.14 0.42
1 1165.17* -0.05 -- -- 2.08 0.28 0.98
j 1178.72* -— -2.38 121.85 -- 0.24 0.80

**

1 1157.24* —- —- -10.43 2.29 0.29 1.01
*

n 1330.21* -- 0.49 -- -— 0.09 0.59
o 1290.52* -- -- 25.54 -— 0.14 0.99

*p 1172.42 -— _- —- 1.85 0.28 2.33

Note: Same as in Table A.
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Table F Regression Results for Rice Yield Response
for the State as a Whole

Current Year Estimates - I Period

E.No. a V V V V R2 F Ratio4 5 6 7
* ***1 1467.44 -1.62 1.78 92.44 -0.18 0.75 3.03* ** *** ***

3 1417.79* -1.32 2.76 -- 1.39 0.50 1.68* * *'k*4 1359.15 -1.16 -- 103.37 0.42 0.70 3.86
5 1175.8o* -- -2.22 63.28 1.48 0.33 0.82* *** **** ** ** **7 1383.06 -1.17 -— 111.60 -- 0.69 6.79
8 1227.65* -0.49 -- -- 2.70 0.36 1.71
9 1262.62* -— -2.05 62.42 -- 0.27 1.11
10 1179.39* -- -0.96 -- 2.40 0.21 0.78
11 1264.11* -— -- -3.47 1.04 0.10 0.33
12 1379.73* -0.05 _- _- -— 0.006 0.04
13 1354.37* -- 0.15 -- —- 0.009 0.07
14 1321.66* -— -— 14.07 -- 0.07 0.51
15 1270.49* —- -- -- 0.88 0.10 0.76

Note: Same as in Table B.



323

.mocmowwHcm«m

mo Hm>ma ucmo uwm oa Ucm pcmo uwm m .ucmu HQQ H muocmv ««« .«« .« umuoz

mm.o mm.o mm.nHmI om.o~mm ¢m.H>m mm.~mI mw.HmmmoH muocamcmuuUHHHmHQucmmdmum mmH¢mm.o w«.o ¢m.¢H I o~.mm¢oH mH.oo I mm.HvI mm.mm¢>m mcoxanuoxvm.¢ am.o m¢.>¢H mm.¢mo> mm.m¢H I >«.m I m~.mHmm>H umsmamm

¥.<..<. .<.¥«. .4.

mH.~ mo.o mH.noHI m>.mHoo nm.»mN I ~m.>> w¢.>oH¢m usnoflueoo.v om.o mo.HmH «wm.mmmo oo.m>H I >m.o~ mm.mooom emasxmcumHo.HH mm.o oo.m mH.Ha>m mo.mmH I mm.mHI oo.¢m>mm Emmmuuox

it. .<. .<..<..<. .1

Hm.¢ mm.o mo.noHI o¢.mo¢> Hm.o¢H I mo.m >m.o¢mm> »mmmmHH<

.<..<..i .<.¥ .<..<..<. .1

m~.m »».o ¢o.Hm I om.mmmv Hm.om I mH.m I wm.>>mm¢ coaflsooH.m o>.o nm.m~ I m>.oamH mu.» I mm.m mm.omHum esuucm>aueHm.m vm.o mo.u»HI mH.mu>mo om.mmoHI mm.«oH oo.ommomo mamumx aH<1:. 3 ., mumpmmmuu .233mcHmmmHUGH mmH<

Aucmuusov Aucmuusuv hvvmm mo udcouoo mo

owuom m m muwum mumm muaum Eumm muaum Eumm EH08

N ummflawpumm mmmz ucmuusu ucmuuso ucmumcoo 0umum\muo«uumwQ

Aoofiumm Hv

moumoma Ucm Hoaooma comzumm muofluumao cam mumum

ms» How mmcommmm wand wuwm now muadmmm cowmmmummm 0 oanme



324

.0 manna CH mm

memm

mm.oIbH.N

¢a.mfi

«

mm.mmm.mHm.ov¢.mmm.mvo.H

m¢.omw.omm.om>.om>.o«m.oIbb.Oo>.o~o.o

>n.m~oumm.~oHumm.m¢mamo.umH:

~H.mvH

>m.HoHImm.mv Imo.mmmu

mm.mnv

>H.mHom

hN.NN Iov.oo I¢o.pmm I

«x

mm.~>m I

«««

oH.v¢

Hv.o I>m.>ooHu

mo.omH:mm.HHmI

vb.
¥¥

Ha.
¥¥¥

ommo
ii

no
ii

mp
ii

um

i
mo

«
mo

ii
vo¥¥¥

oaumm M

mm

bN.OmaI ¢o.mmommmm.moou Hb.¢>bma

mo.ovo ¢>.Hmmm

i¥¥

>H.>m« om.~mmma

¥¥ ¥¥

mo.mmm mm.mHHHa

mo.Hmm mH.momm

am.Hb mm.>m>

mm.oHm I mH.mmmm>H

¥¥

vH.vHm I ¢N.bmH©am¢.mHoHu mH.>mm>~

muwum umm

naawuumm mumm

ucmuuso mom: ucmuuso

mvomm

no muflum

Eumm ucmuuso

udaouou mo
moaum Eumm

ucmuuso

Awoflumm Hv

moummma Ow Houommfi muofluumaa Ucm wpmum ms» uom

mmcomwmm coauosvoum muam mom muasmmm cowmmwummm I

«muoz

mmofififi mvoxanmoxmom»¢H usnoaue
.mmHmv emasxmcum

.moom¢ Emwmuuox.mnomHH »mmmmHH¢.mmmmm coaflso.o~oom e:uc:m>Hue.mooHooH mamumx Haaucmmmmum COH#U5@OH&
oOF©N¢H UHOCCMCMU.mmmoH¢ umnmammmuoHuumwmHm¢HmmmuUICH coauoswoum

EHOH

ucmumcou mumum\muoHuumaa

magma



325

.H manme cw mm memm "mpoz

mv.H mm.o mm.Hu mm.m¢H Hm.¢I aH.oI *mo.mmHH mcoxanuoxm¢.o mm.o >m.ma mm.woH mm.H ao.HI «¥m>.mHma usnoaua>m.~ ~>.o *mm.m >H.m «o.ou ¢o.Hn «m>.¢¢oH emasxmcum
mo.«~ om.o am.aH ¢m.m¢H m~.o m>.¢I mm.ommH Emwmuuox

.4. .<..<. .1: .1

mm.¢ mm.o >m.o Hm.o: m~.¢ Hm.mu om.HomH >mmnmHH<

iii .<.&. .<.

m~.m m».o *mm.m nm.>m om.mI m>.ou ««m>.mHm coaflso
mo.m m>.o mH.ou vv.~m mn.H ;«mo.Hu «¢v.>o¢a mamumx Haducmcwmum uamaw~m.~ «>.o «~H.mn om.omH mo.m mH.HI *mm.oHmH muoncmcmo

ii

¢o.a Hm.o oo.wu mm.m> mo.HH >o.ms ««mo.mmm~ umnoamm
oH.H ¢m.o mm.~ m>.mmI m>.ou mm.o «mm.>omH Edu©cm>«HBmmwmmmuUcH UHQHM

muaum howmm mo uscoooo mo

oaumm .m mm ummaaauumm mumm mom: muaum Eumm muaum Eumw EH08

ucmuuso ucmuudo ucmnudo ucmundo ucmumcoo 0umum\muuHuumHQ

Aooaumm Hv moumoma op Houoomfi muoauumfia Ucm

muwum mnv how wmcommvm Uamaw moam now muasmwm cowmmmummm H magma



.< manma cw mm memm umuoz

mm.> mm.o om.om¢ Hm.~mHm>> Q

.4. «L... .1

*mm.>o mm.o «Ho.o>mom «mm.>Hoom> om¢.mH Ho.o mm.mom mo.m~¢mo» c

.4. .1 ¥

oH.oH >m.o H~.m>H mm.¢Hmmm> e

.1 .1 &.

m».v¢ mm.o mH.omm: Hu.m~mvm mH.~ommm> a

.<. ¥.<..«. .4. .<.

m>.w Ho.o m~.omHu ¢m.¢om mm.mmvmo> x

.1 «L... .<.

«¢m.mm om.o «mH.m¢mHm ~m.mmmn *mm.>mmmm> fl~>.m Ho.o >m.H~ma mm.om~ m~.~mm>on a

.1 ¥.<. &.

*on.mm mm.o «mo.Nmoom ¢¢.¢ma «oH.o¢m>mn :*om.m No.0 oH.o¢m mm.oo «mm.oommm> m
;mH.>~ mm.o mm.»mmu *mH.mommm ¢¢.om «mm.»Hm~m> m

«mm.>m am.o >~.¢H~u «o¢.om¢mm aH.HmI «m¢.¢moHmu m«o>.o >o.o m».Hm¢u ¢m.moo mo.omH «m~.mmm¢o> o
.»o.¢~ mm.o «¢«.mmmom mH.mHa m>.~mu «H~.omm>~> o

«»v.mH mm.o mo.oNmu «n«.~mmvm mo.m¢ ~m.mmu ;oo.m>mHm» Q

oflmm m mm 7>> 76> H um> H u¢> m . oz. m

UOHHUQ HH I mmumewumm vmmmmq

waonz m mm

mumum m£u Mom mmcommmm mmu< wuwm Mom muasmmm aowmmwumvm h wanme



327

am 0HD..®.H. CH mm QEMW umuoz

~H.m H¢.o >m.mmm mm.mo¢¢>> ma

.1 «.1 «.

¢o.ov o>.o mo.mmvH~ «m¢.mN»ov> vd«oH.oH ¢¢.o *»¢.vHm «o>.momm»» ma«m~.>H >m.o *o».mmH «mo.omo~m> NH«um.o~ ~m.o mm.vomu «mm.ooHmm «»m.m»mmm> Ha««mm.¢ m¢.o mm.m¢H m¢.m¢m «~¢.>¢mm»n ofi

>m.>m Hm.o mm.o»m¢¢ mm.~m>u n~.mmH~m> m

.4. ¥ ¥ .1

mo.m ~o.o ¢m.mo¢u om.omm mm.m¢¢¢m> m

.1 .<.¥. .4.

«mm.H~ m>.o «>o.mH¢Hm »m.Hms «mo.mmHmm» b~m.m mm.o m~.mHmu mH.~H~ H«.>mmoo> o

.1. .<.¥..i. .1.

«>m.mm Hm.o >m.Hm : «mo.o~Hm¢ ««H.m¢»s «oH.o~Hm~» m
«om.mH ~m.o om.Hmma *Hm.m>mom mm.mm «om.mmmo¢> vmo.m ~o.o mm.~mmn mm.vm u -.oom mu.mmmmo» m

.111. &.¥. .4.

«m~.mm Hm.o «vm.~H»m¢ ;~m.mHm - oo.mH «om.»mo~m» N«H¢.m~ Hm.o mo.mmHa «¢».mom~v *om.mm>a ~v.¢m ;m¢.o¢ov~> H

oaumm m mm »> o> m> ¢> m .oz.m

mv0H.H0& HH I MUPMEHDWM HMGW ......C0.H.H5.U

macs: w mm mumum me.» How mmcomwmm mmud moam now muaammm coammmuumm um manna



328

.d manwe cw mm mewm umuoz

om.> o¢.o o>.¢¢mH Nm.HummooH Q

« «y «

«vH.¢v m>.o «m>.vmvmmm 0«mm.oH >¢.o «oH.mnv¢> *mm.o>o~ «¢H.~mmoooH :Hm.mH >m.o oo.¢~m mu.mmoo>m E

.4. .1 .<.

«~m.~m Hm.o o~.momu «¢m.om¢om *om.>ommmm H
m>.w Ho.o m~.omHu «m.¢om mm.mm¢mo» x

.<. ¥.<. ¥

mm.m~ ¢m.o oH.mm~«HH »m.oHmHu m>.mmmomm n

.<. .<. .<.¥.<. .1

«>H.m oo.o ov.mHmu *¥mo.mms *¢¢.o~H>mm H
*mo.Hm om.o «mo.ommmm om.mmHu «H>.mmo>mm 5cm.» >m.o >m.m> u um.mmm *m>.Hm¢o»m m

.1

«mm.>H ¢m.o mo.m> a «vm.mom¢Hfi >m.ommH- *oo.»~mHmm m
mm.mH Hm.o mm.HHma *m¢.mHHom ~n.m *mm.mooomm m

.1

«mm.¢ om.o mm.>Hmu o>.mo nm.om> «ov.mmnmmm v
«oo.mfi ¢m.o «ma.~amHHH m~.«¢»Hu mm.mm *Hm.mmoHmm o

«¢¢.~H mm.o >o.~mm: «H«.»~nmoH ¢~.mooHu mm.n¢H «mm.m¢¢omm n

oaumm m mm au>> Huo> Hum> Hu¢> m .oz.m"'E"“'u"""|'|'u|'|u"u":'U"u"'||:u':|"U'"Uuu"l"'u:|I"‘||uu""§'||

Uowumm HH n mmumeaumm oumomq

macs: m mm mumum

ms» How mmcmmwwm cowuosvoum mowm now muadmmm coammmumwm A wanna



329

cm UHQMH Cfl mm UEMW

mv.>

«

mm.o~

.1.

¢~.>

«

~H.oH

«

wH.mH

1

mm.m

vm.mm

«

m>.v

ii

mm.m~

.1

on.«

«a

mm.om

4

vm.vH

«

Hm.~

uv.¢¢

«

oo.mm

«

um.oo>.oom.o¢¢.om>.omm.oHm.o¢e.oom.o¢v.oHm.oom.o¢v.oNo.0mm.o

mm.m~mH

.<.¥

¢H.mmo

m~.¢~>~n

«

m>.um~ Inm.¢Hnmn

«

~H.mmH Iom.mwm~n

«

m~.mom~u

«

ma«HmaNaHaOH
Qd‘tn&OH

oaumm h

mm

mm.mmoH

4:

om.mommm

«

mo.mmms m>.>>Hflm

{ii «

n¢.uom

«¢m.oammmH

mm.>mmn

«mo.mmHnHHmm.oH I «¢¢.moommHmm.m¢Hn «~m.mvmmHH

mm.H~mu

«ow.om¢mmH>¢.vmm *m~.mw>>mH

h> ®>

m>

u0#OZ

¥¢m.mmmo~oa

«om.ow¢Hmm

«mm.>~wo¢oH¢m.>mm no.mH>>ooH

&. ¥

«>m.>o~m~m

*Hm.mmmmmoH

«mo.m>>>om

om.~Hma *oo.om~mooH

mm.mmmn ~m.Ho~oHm

.411 .<.

>m.om« IHm.HmmmooH

*mH.m>m>mmom.mmvu «mv.m>H»Hmmo.mmm «mm.m¢omooHmm.mm~u «>m.mmoonmm¢.mmm: om.on~Hmm

{(1.1 .4.

¢> m

COZOMu'u:"u"'uU'l'u'::||'U-"""u"'u"'-D"|u|"::u|:'I|'uuu'u'uunfit”:"'u“':

Uoauom HH I mmumewumm ummw vcwuudo

0HO£3 M mm 0flMPW

0:» Mom wmcomwmm coauosvoum woam uom mvasmmm coammmuomm 2 manme



.¢ magma cw mm mswm uwuoz

>~.m Hm.o ~m.o ¢».momH m

.421 .411 .1

Hm.mH wm.o ¢n.m¢ oo.m¢mH o

.1 .1 .4.

ov.¢ >~.o oH.H >v.mHmH :

.<..<. .<..<..¢ .1

>m.m m¢.o Hm.o m~.Hm~H E

.4. «:4. .1

vm.n >m.o ~m.ou m>.om u>.o¢mH H

.4. ¥.<. .<.

Hm.~ Hm.o mm.o mm.o «Hm.momH x¢m.HH >o.o ¢o.~m mm.Hu mv.mm~H m

.1 .<. ¥.<..<. .1

ov.¢ ¢v.o mv.ou o¢.o m~.>m~H H

.<.¥ &.

ma.» >m.o >«.om oo.ou Hm.m¢ma 2

.<. .<..<.¥ .1

o>.¢ o¢.o ¢m.ou Hm.o ~o.>m~H o

.411 .<..<:<. .1

mH.> mm.o mm.o mw.m> mm.Hu mo.mmmH m

.4. .4. .<..<..1 .4.

m«.¢ >m.o mm.ou fim.m¢ mo.o «mH.m¢~H m
mm.~ n¢.o m¢.ou >m.ou ~o.o o».HomH c

.<.¥.<. .1

mo.» on.o o¢.Hn Ho.~u o~.o mm.mmmH o

.1 .<..<:<. .4.

mH.m o>.o Ho.oa wm.Hn Ho.mn o~.o Hm.mmmH n

.<..<. .<..<. ¥.<..<. .4.

oaumm m mm Hau> Huo> Hum> ~nv> m .oz.m

Uoaumm HH I mmumeaumm vmmmmq

macs: m mm mpmum

mzu How mmcomwmm Gama» moam How muasmmm noammmumwm z manwe



331

.m magma ca mm memm umuoz

-.v ¢~.o mm.o mo.HmmH ma

%« {ii i

mH.~H m¢.o m~.mm au.¢nmH ¢H

.4. .1 .1

mm.m H~.o o>.o mm.m¢mH ma

.<..<. .<..<..<. «.

¢~.¢ m~.o o~.o mm.nmmH ma

«:4. «.14. .<.

«H.b vm.o mm.on mm.mm >o.mu~H Ha

« «« «

~m.H v~.o m¢.o mH.o «mm.HmmH oa

fio.mH H>.o ¢m.mm ~m.HI om.m~mH m

.1 .1 .....<. .«

oo.~ m~.o v~.o ~H.o «Hm.o~mH mvm.HH mo.o om.mm m¢.ou mH.~omH n

.1 .<. .1... .4.

«HH.b ¢m.o vo.o mH.o *H~.m~mH o
H~.m ~>.o mo.o ~m.mm mm.Hn ¢m.m-H m

.4 .1 ix. .1

¢o.> mo.o o¢.o Hm.om ~m.on oo.mmmH v

.1 .<. .<..<..... .1

m~.H m~.o m~.o vo.ou ma.o «m¢.mmmH m
Ho.mH >>.o m~.>oH m¢.Hn mm.on mo.~m~H m

.<. .1 «.4... .4.

om.afi ~m.o mm.o m¢.mHH mm.Hu mm.o: mo.mHmH H

.1 .1 ....¢ «:4. .<.

oaumm m m >> o> m> v> m .oz.m

m

UOHHUQ HH I MNDMEHUMW ..HMON HCOHHUU

OHOSE .0 mm 0DMU.m

OED. HOW QWCOQWWM Uawfiw $0.73 HON muadmmm COHWMUHUNM O WHQMH.



332

.0 UHQMH. CH mm wfimm «No.02

mo.H o¢.o >~.Hv u m~.mm>H mm.»fi . o¢.o «m~.>>~Hm ouoccmcmo
mm.m ~>.o «m.>m u mm.m>>oH o¢.m>~a mm.m~ mm.»nmmm mnoxacuox

.1 «:1 .<..<. .<.

;mm.o~ mm.o o>.Hm a «mfl.mm-H «mw.mm~a mm.m «Hm.m~m¢mH umnoamm
mH.m >o.o >H.~m a mm.ommm mm.m¢ u mm.mH o¢.mv>mm usnoflue

«:4. iii .<..<. .1

.m>.~H ~m.o nm.>~ u «m~.oma¢ >>.mm u ¢H.mH x>n.m~>o» emasxmcum*~H.ofi om.o Hm.¢m u «mm.¢Hmm mm.o~ u m¢.Hu ¥mH.mmm»m Emmmuuox«oo.¢H mm.o mm.o¢ ««mm.Hm- mo.mH u mm.ou «mm.mHHmn »mmmmHa¢wm.u m>.o mo.om a om.m¢H~ oH.mH u mo.« m¢.oH~ov coafiso

.4. «:1 ¥.<..<. .<.

«nv.> m».o ¢o.oH u ««mo.m¢o om.o : mm.~ ;Hm. mvmom ssucam>Hue«H¢.m~ Ha.o mo.mmHn «¢n.mom~« «om.mm»u m¢.¢m «m¢.o¢o¢~» mamumx HH¢

------------------------mmwmm------mmmm-----»mmmm-mm--mmmmmmm-mm----hmu»--- umum mun uum

owumm m m ummaawuumm mom: moaum Eumm mofium Eumm ucmummumoo M:amm®HUc.H_% wmfl

N ucmuu so ucmuu so ucmuu so u cmuu DU

Aooaumm HH.muu¢>mH fix. Hmuooma muofiuumfln cam oumum

05». HOW. mmcodmwm mmH¢ QUHM HOW muaammm coammmumwm m manmm.



333

.0 GHQMB CH mm QEMW «QDOZ

m5.m 00.0 m0.H0mI mH.~mm vm.m I H¢.mm mm.Hm>moH muoccmcmo

«« . ««¥ ¥

0m.v mm.o mo.mo~ p¢.HmmmH mm.mHo I m¢.vH I mm.oomHm wuoxanuox

ifl ik ii i ¥

.mo.m a5.0 om.oomu «m0.5mmmm N¢.50w I 5m.mm I «mm.Hmoomm umnmamm.«m~.v mo.o mm.Hmmu «mH.aH®mH H¢.H5 I ¢m.o I «om.~momHH usnufiue
.m«.o ~5.0 00.00 .m¢.momm 0m.5aH I N0.0m I «mo.m«mm> emasxmcummo.~H mm.0 mm.mHm 0m.m0mmH m¢.m¢~ I 5m.m5 I mo.¢mmmm emmmuuox

# ii! i it ¥¥¥ ¥

~m.m 55.0 m¢.oH~ ~m.mmmmH mm.0mm I 5v.mm I o».¢H~flm >mmmmHH<

¥ « ««« «

..mm.~ mm.o vm.m¢ m¢.mmHo No.05 I mm.H~ I .Ho.mmmmm COAHSO50.m m¢.o 5m.5m .mw.om¢m m5.mv I om.m~ I .~o.ommom ssuocm>aueoo.mm mm.o »¢.«am mN.m©55mH m~.moo~u m¢.mmmn om.m»mHmm mamumx aa<

« « « a«« «

IIIIIIIIIIIIIIIIIIMIMM IIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIII IIIIIIIIIIIIIIII II mcammmuu

0. m mumm wvvmm wo udcooou mo EH09

oaumm m mm nmmaaauumm mom: @UHH& Eumm GUHHQ Eumm ucmumcou ICH coauodfioum

ucmuufiu ubmuufio ucmuudo ucwuudu

Aooauum HHO m5Iv5mH ou Hosooma muoauumaa can mumuw

mnu uom.mmcommmm coauosvoum mowm uom muasmmm coammmummm 0 manna



334

.0 NHQMH. CH mm MEMW «0u.OZ

¢».~ ~m.o oo.m mo.mm ¢>.ma >m.oa ««.~ooH mooxannox

.¢..<.¥ .1 .<.¥¥ .1

mm.H m¢.o ~o.Hu mm.»> ¢o.ou ~m.oa «o~.>mHH usnofiue-.H mm.o mm.H m~.m¢ mm.ou mm.ou «m¢.HoHH emasxmcum
m>.~ ~m.o o».H o¢.¢mH om.mu mm.ou oo.m>mH >wQmmHH¢

«it .«.<. .1

mH.H Hm.o mm.H mm.Hm bH.aI mm.oa *oo.HHmH coaasov~.H mm.o >m.H mH.oo ¢a.HI mu.ou amm.mmmH esuccm>«ueuammmmum camflw
om.m >m.o om.Hu ¢¢.mH a om.o ¢m.o om.maHH ouoccmcmu

.<.¥.<. .<..<..<. .1

>>.m mm.o Hm.Hn ~m.omH mm.ou m¢.ou m~.mHmH umnmamm

.<..1«. .<..<. .1

mm.m mu.o m¢.o om.HmH mm.mn Ho.HI mm.omHH emmmuuox

.<. .4. k. .<.&. .414. .1

om.HH Hm.o mm.o mv.mHH mm.Ha mm.on mo.mfimH mamumx aH<

.1 .1 II II.«..« IIIII ll «:4. ll :.|I.¢. IIIIIII II

oaumm m m ummHM..wJ....m.mm mmmm. mwmwmmswmm wwmmmomuwm u._.m._%w_% mcwmmmuuca Ema».

m ucmuudu ucmuuso ucmuufio ucmuudo

Aooaumm HHvmbI¢bmH OH Honooma muofiuumam Ucm mumum

ma» non mmqmmmmm mama» muam Mow muasmmm cowmmmumwm m

manna



335

< nu_.(_.fl..r C_. U....u. ¢EmW umfioz

"""':U""""|':||"'|||u"""lu'l:[".

'E""I

mm.H ~H.o mv.¢mmu «m~.-mmHm m.w>.o¢ mm.o «oH.m>mHHu *mm.o¢m~mm omo.o mo.o ~H.¢mmu «nm.moommm c
mo.Hm o>.o >n.¢mu mm.mmmmom E

.1. .<. .4.

«om.~m «m.o ~o.mvH «Hm.m>w~H1 «m«.om>mmm H
¢m.o ~H.o mm.mmmu mm.¢HHu *mH.>o>H~m x«mm.m~ om.o «Hm.>v~mHa o~.mom .~m.m>mHmm n.m>.¢H >>.o v~.ooH oH.mmr «mm.«>o~mm H

om.H~ mm.o ~m.oomm a Ho.o~u v>.Hm~omm n

.1 .<..<..<. .4.

*¢v.mH Hm.o mo.~om *m>.»mu .¢H.Hm~mmm m

«oo.>fl om.o mo.>¢ «m¢.HH¢mHu ¢H.>mm «m>.mo~mmm m
mm.¢H ¢m.o o~.mmH mm.mmmma oa.m~u «¢.Hmmmmm m

.1 kit. .1

«~m.HH Hm.o mm.m n m¢.oom «om.»mn mm.m>moom c

«»m.mH mm.o ««wm.m>Hms ~m.mmm w~.¢m: *HH.nm¢Hmm o

>m.~H mm.o >m.mv mm.mmmmu m».mmm o~.¢mu ¢H.omom>m n

.4. .<..<..<. .4.

oaumm m mm Hn>> Huo> Hum> Huv> m .oz.m

noaumm HHH I mmumeaumm Uwmmmd

maonz w mm

mvwum mnu How mmcommmm mmu¢ mowm mo muaammm coammmmmmm m manma



336

.m manna

ca mm mfimm

«0#OZ

.4.8...1.1

Hm.m

«

m~.~¢

«

boom

mm.HH

«

Hm.mH

«

oo.m

H~.~m

«

pa.»

«

~~.H~

«

mm.m

¥

mm.¢H

«

mo.m

«

mm.¢

«

Ho.mH

k

oH.fiH

«

>m.oHm.o>H.ovm.oHm.o>m.omm.oHm.omm.o¢m.ovm.om».omo.omm.oom.o

.4.

ob.Hm®I

«

00.50 Imm.ooo:mv.mmmumo.moHn

~o.mm

om.ommuoh.HmaI

Ho.Hnomumm.moomu

«

mm HON OH!

«

om.om>uu

¥

mm.m¢mmu

«

>m.mmmmu

¥

Ho.mo>mu

«

mo.mH~mu

K

m¢.¢mma

mm.mmn
om.mmm

mm.o>uoH.momoo.o¢Hom.H>mmo.~mm

©O.mhl

ii

mm.>mn

¥¥

om.mHubN.obI

««

vm.m~u©N.o©I

iii

ob.HNImm.o~u

«mm.omommm«mo.m¢¢mHm*H>.~>oumm«um.m>oomm«mo.momomm?mn.mmmmmm«m>.mmHmmm«on.momo>m«mm.¢¢m~mm«m¢.¢m¢oom«m~.~mmmHm«»o.H>pmom¥>H.mooHum«mH.¢m>mmm«¢o.ommmHm

ma«HmamaHa
H

""u'u'u"'u'u"""":u':|'"'ul'U""'u'u:nn"fl'|"""':""ufl-'l"'UUDUE

oaumm h

Nd

n>

w>

m>

¢>

M

Oozom

Aflofiumm HHHvmmumEaumm nmmw ucmuuso mmummma on muu¢>mH

UHOQ3 m mm UDMPW
NEH HON flmCOQW@M MOH¢ 0UfiM HON mUH5m®M codmmmumwm

MAQMH



337

o¢ UHQMH CH mm 050%

umuoz

.1.4.4..4..4.4..<..i

~o.o

mm.aH

1

om.o~m.oo>.mm¢.omm.mbH.vmo.»om.~¢m.mm~.mmm.~mm.mmm.¢

¥¥

Hoo.omm.o>o.omm.omm.omo.omm.omv.o>m.omm.omo.oo>.om¢.o>m.o~n.o

.114..411.114.

«vo.mmosm~fi«om.nommmmH«am.mHmmmmH

~m.omn

«

«oH.ommm»mH«>~.m~mmomH«mm.~ooommH

m~.¢ou

1

mm.mm

HN.mml

«

«>m.mmmmnmH

mm.m~

om.Hmu

«

mn.mmm¢.¢m

*m~.H~¢¢¢mH¥¢>.mmomo~H*om.moom>mHamm.mmmmmmH«nm.mm>m>ma«mw.m~mmm~H*Hm.mm>momH«mm.>>omm~H

Q0Q

oaumm m

NM

o¢.Hmu

um

¥¥

mm.mo¢ om

« «

o¢.omH

Hm

¥¥

nm.m~m

mm

«ii

~m.¢¢¢ om

a
Hm.mmm om

« it

>m.~om

om

«««

mn.m¢v mm

« xx

HIh>

.mmom I

om.-m

i

.mwmoHu

~m.mo¢u

.m¢mm I mo.~oH

«

.bbm~HI

mm.mm

««

.mmooHu >m.ooH:

.mmmmHu

mm.moHu

«

.>mm~Hn m~.>m

.HmHvan mm.mmHu

aI©> Hlm>

HIv>

M

oozom

coaumm HHH a mmumeaumm ummmmq

mao£3 m mm mumum
$59 HOW mmcommmm COHHUSUOHQ OUHM HON MHHUWMN coummmnmmm

D magma



manma ca mm memm «muoz

mv.o mo.o ~m.mmHa *vH.momommH .mH~o.m »¢.o o>.oHmmn >¢.mmmmmmH .va

.1 «I4. .4.

¢o.H mo.o mm.mmmn «mm.mHommmH .mH««H¢.v Hm.o ¢m.mvn mH.»mmovmH .mH

«C... u...

Hw.m mm.o om.m~m mm.¢>>>u ~H.moom>mH .ad

.411 .<. .<.

m¢.o oH.o ¢o.¢¢a ~m.vmmu «Ho.mmo»vmH .oH

¢m.v m¢.o «m.>Hoon ¢o.moH mm.ommHmmH ..m

.<:<. .4..." .1

vo.~ Hm.o o>.om «x ¢».mvu «m¢.m¢oH~mH .m««bH.v mv.o mm.mmom mm.m | *m¢.>mm>mmfi .>mm.H Hm.o >H.mmn mm.v¢u «mm.¢omm¢mH .m
¢m.m mm.o mm.>Hm mm.mmm>: ~m.mm mm.mmmm>~H .m

.1.<..<. ix. .1

om.m >m.o mo.mvm ¢m.momo: m¢.mHa mm.mmmHm~H .¢

.<..i.<. .1.<..i .1

v~.H ~m.o om.HmH HH.moaI mm.>va *m«.mo¢mmmH .mwm.~ om.o mo.mHmmu Ho.bmH o~.mHn «H~.flo¢vmmH .~~m.~ >m.o vm.mmm «««ov.mmmmn ~m.>m mm.mHu «mm.mmmm>mH .H

oaumm h mm >> m> m> ¢> m .02.

Uoaumm HHH I mmum.E.wumm HMON» u.C0.H.H.S.U

macs: m mm mumum ms» now
wmcomwom coavosnoum ouwm mom muadmom cowmmmummm

> magma



339

.4 wanma CH mm mfimm umuoz

o~.m ¢~.o m>.o «o».m>mH mmH.mH eo.o om.¢H >v.Hv«H o

.4. an .1

H¢.o ¢o.o >m.o «~m.nmmH c*oo.- mo.o *Hfi.o Hm.mm¢H e
*mm.m wo.o Hm.o ««mm.mH «¢m.HmmH Hmv.H m~.o om.o >H.oa «m¢.~mmH x~>.mJ mo.o m¢.mH ~v.on Hm.>m¢H n

.1 .. .4.

*«>.ofi o>.o mH.o «oH.o «mo.~a¢H fl«m¢.oH o>.o ~m.m mo.o «om.om«H nm~.vH o».o »m.ou mH.o oo.>mmH m

.4. .1 .1

pa.» mn.o m¢.o »m.vH No.0: o¢.m~¢H m

.<.¥ .1 .<.

««om.o H>.o mH.o Hm.m mo.o *mm.wo¢H m
av.HH Hm.o ¢w.o m>.ou ~H.o mm.mm«H n

.4. «.414. .4. .<.

.«u.m >n.o ~».m um.ou Ha.o «oo.m~mH u
mm.> Hm.o ~¢.o mH.~ n».ou HH.o wo.mm¢H n

.<..<. {£14. .1

ofimm m mm HAS 70> Tm.>. T.¢> w .02.

Uoaumm HHH I mmumfiwpmm Ummmmq

MHOQZ 0 mm UUMUW

0CP HOW 0WCOQW®m UHOHW $UHm HO% muasmmm COHWWOHNQM 3 QHQMB



340

cm QHQMH CH mm 050% «@902

>m.oH ~m.o mo.H mm.om~H .mH

# ii 1

>v.H~ mo.o mm.flH ~m.om¢H .¢H

.1 .4. .1

>m.H oH.o o~.o *¢m.v>vH .mHaw.» m¢.o mo.o mm.mmvH .NH

.411 .._...<. ....

>v.mH mp.o om.o mm.m mm.vvma .HH

.1 .<..<. &.

mm.¢ mm.o mH.H oH.on mm.«m~H .oH

¥¥ ii i

Hm.ofi on.o n».~H om.ou o».mmvH .m

.1. .4. k.

om.> ¢o.o m».o mo.o ¢m.>m~H .m

.1 #14. .4.

vo.oH mo.o m~.oH ~o.o oo.m¢vH .»

.4. #11 .4

Hm.m ¢¢.o mH.o mo.o mm.mo¢H .m

.<..<..<. iii .4.

H>.oH om.o »o.o Ha.oH mm.ou m~.¢>mH .m

.1. iii .1 .1

oH.m m>.o m¢.o m>.> Ho.o -.~vmH .¢

.4. .<..<.¥ .4.

vH.m oo.o ~m.o ¢m.oa mo.o ~a.~HmH .m

.<.&. .411. ..

m«.m a>.o mm.HH m~.oa No.0 .om.mm¢H .m

if‘. .114. .1

ow.» Hm.o oo.o om.m mm.ou ~o.o n~.m>mH .H

#11 .$.<..<. .<..<.¥ .1

oaumm .m mm >> m> m> ¢> m .oz.m

UOHHNQ HHH I mmwmfiwumm H00? UCQHHSU

maonz m mm mumpm

OEU HON 0mGOmWOM UHWHW GUHM HON muaswum coammmummm N manme



341

emu QHQMH. Cfl mm 050% umfioz

mv.o m>.o ~¢.mmI ¢m.mo> I om.mmH mm.» I Hm.omm>m muoccmcmu

.1...» .<..<. «ii iii .1

mm.>H Hm.o mo.wmI om.¢>mHI mH.>o oH.m I m~.m¢momfi wcoxwcuox

.1 .<..<:<. .<I<.¥ .<.

««om.¢ N>.o mo.mm ««mo.mommI ma.ofiH mo.H I «om.mm¢>mH umnmamm
mm.m m>.o H>.m~I mm.«HoI ¢>.omI HH.m I «m«.o>momH assuage

it

vm.mm vm.o mH.om mm.nm¢I mm.mmI Hm.a I ¢a.o>momH emasxmcum

.4. .<..1.<. «Ls. .1 .<.

on.m >>.o mo.¢oHI mH.uumI mm.m» o>.¢ I om.>ommo emmmuuox

«I1 .411 .<.x,.<. .1

om.oo no.0 H>.m¢ ¢m.¢>HI Hm.mHI Hm.m I ¢m.mmmmm »mmmmaH¢

.<. .<....C... .<.¥.<. .<.

m~.m mm.o No.0 mm.HmvI mH.H >m.o mo.mH>Hm coaflsc

«+« #4 ¥

Imm.oH om.o oa.>H I «*mv.o>vI m>.m~ >o.m I amm.qm¢H¢ Edu©:m>HuB«mH.HH om.o o>.HmHI «mo.mH~mI mo.mmm mm.om I wm.ommmHm mamumx Ha<mumum\muo«uum«oocucaaumo mmnd

mowum MUUMQ mo uzcouou mo

ummaawuumm mumm mom: moaum Eumw 0UflHm Eumm EHMB

owumm m mm pcmuusu ucmuuso ucmuuso ucmuusu ucwumcoo mumum\muu«uumHQ

Aooaumm HHHV omummma on mhl¢bmH
muoauumao UGM mumum

man now wmcmmwmm mmud muam Mom muafimmm cowmmmuumm N manme



omv manmm. CH WM UEMW «@.....OZ

nu:IUu"u:""UUu"""Uu"'U|'uUu':'u""'-'u"nuu":I"u|-""'iU"'u"||:'U"'|' III E~o.m ~m.o mm.omu oo.mwo: mn.omH oH.mHu om.moooHH muoacmcmo

.1 .i.<..<. .<..<. .1 ..

H¢.m mm.o mo.moHa mm.¢mou «*mo.moH mm.v I «nm.~mm~m emmmuuox**mm.v mu.o ~m.o¢u v>.m> m».mv ««om.m I «m>.~m~oo E§H©cm>HHBHm.~ >m.o ¢m.mmm ;**ov.mmmou ~m.>m om.mHu «~m.mmmm>mH mamuox aH<

mumum

\muoHuumfla ocaucaaomo cowuodcoumom.H mm.o mH.mHn mH.m>u ~H.oou mH.ou «o¢.>mmm¢H mnoxwnnox>>.H om.o mH.m~m «*«mm.omoma ~m.>H: ¢w.oH *mm.¢o~mmm umcoammom.o mH.o om.m mm.>Hu om.mm o>.mu «mm.mmm>¢~ usnoaua
>m.m mm.o ~m.~m o>.o>m m¢.h>HI mv.mu m~.>m¢ooH emasxmcum

.<..<..<. iii .<. .<.

;~m.o~ ~m.o Hm.>o ««*om.mmmu m¢.¢ vo.mu «o~.~¢mmmH »mmmoaa<H>.o m~.o mo.o> m>.«mn m~.m~u o>.~u «mv.m~mmw coafiso

muofiuumfia

ucmcmmum coauosooum

wmowum mwvmm mo udcoooo

oauwm m m ummaaauumm mumu mom: muwum Eumm mo moaum Euwa

N ucmuudo ucmuuao ucmuuso ucmundo ucmumcoo mumvm\uoauumHQ

Acofiumm HHHV omammma on mnu¢>mH

muufluumflo Ucm mumum

mnu now mmcommmm COfl#UD@OHm wowm now muasmmm cowmmmummm N magma



343

emu manmn. CH WM 050%

"0902

.1.1..1.kid..1.

~m.Hmo.Hmm.o

1

mH.m

«

om.o

4

mm.m

*

H¢.H

~m.H>o~

«

mo.m

«

O¢ob

¥

mv.omm.om>.o¢m.om>.om>.om¢.omm.o¢m.oHm.o

£11.!

¢o.ou

mo.a

mm.on

~¢.o¢m.omo.o¢o.H

3 .3:

mm.H00.0

¥¥.411

m~.o

mm.mamo.mmvH.mH

>m.m

mm.mHo~.mu

¢H.¢om

«

om.mH

om.m

¥

&.

om.o

vH.HI

Hm.o

mN.al

mw.o

mmool

¢m.o

oo.¢mmm.oumm.ou

.1

>o.ou

>o.o

mH.or

mo.o

mo.oumo.ou

NH.o

mm.HIoH.oI

~o.o

.4

o>.o>~H

¢

>m.mHmH

«

mm.HovH

«

¢m.mnoa

¥

~m.m~oH

«

m¢.mmmH

«

¢m.m¢HH

«

mm.mm>

mm.mmmH

«

b~.NbmH

«

muoccmcmuumnmammE5HUCw>HHBucmcmmmm oamwwmooxasuoxussuaueEmadxmcumEmhmuuoxMmmmmaadCOHHDGmamumx aa<mc«mmmuucH Uamaw

ofiuwm Ln

muaum

ummwaauumm

ucmuudo

mumm mom:

ucmuuso

mocmm mo uscouoo mo
moaum Euwm wowum Eumm

ucwuuso pcmuuso

Aooaumm HHHV mmummmfi ou m>u¢>mH
muoauumfim Ucw mumum 0:9 now

mmcommmm Gama» moam now muasmmm cowmmmummm

EH09

unmumcoo

a4 mfinma

oumumxmuofiuumfio



3444

Table B1 Regression Results for Rice Area Response for the Taluks
1974-75 to 1985-86 (111 Period)

Taluks Constant Current Current Farm Current Current 2Term Farm Price Price of paddy wage'Rate Ferti1i- R F Ratioof Coconut ser price
Area stagnant Taluks ‘I’ ‘ii ‘I'**Pathanamthitta 5044.50 0.42 -6.65 14.86 - 1.08 0.64 3.12
Vaikom 14096.25* 0.59 8.23 49.74 -16.9§* 0.62 2.89
Kunnathunad 24802.28* 2.61 -78.90* - 5.94 48.95* 0.77 5.87**
Mukundapuram 38742.10* 3.06 -78.30* -284.11 30.57 0.73 4.70**
Chittoor 32963.12* -0.05 39.55** -231.64 8.59 0.52 1.92
Area Declining Taluks
Neyyatinkara 9915.19* -1.25 16.03 -294.32 0.41 0.79 6.78*** * ** ** *Trivandrum 11083.55 -1.54 7.71 - 44.98 -11.32 0.90 15.43* ** ‘Ki’ **Kottarakara 11795.63 -0.12 10.83 -104.51 - 0.46 0.76 5.50

**Karthikapally 11808.59* -0.57 23.98 -289.96 - 0.33 0.73 4.76**
Chenganoor 7812.97* 0.41 1.15 -204.00* 3.11 0.83 8.68*
Devikulam 4905.43** -0.93 11.19 - 50.72 -7.95 0.68 3.67***
Kanayanoor 12335.16* -2.02 17.10 - 33.37 -8.58 0.62 2.81‘I’ *** ***Trichur 33579.12 -1.99 0.27 - 46.22 -2.29 0.68 3.77‘I’ ** 'k** ‘I’Palghat 33908.54 -1.20 31.94 -557.73 19.65 0.77 5.73
Ponnani 13179.29** -0.55 36.65 -137.91 -20.09 0.62 2.81
Ernad 42558.81* 0.58 -14.94 -369.16* -14.6§* 0.95 35.24*I: iii: ** .,,Kozhikode 18461.86 -2.87 39.15 -365.89 -17.52 0.82 8.11
Quilandy 15710.93* -2.40 27.16 -269.97 -10.36 0.61 2.76* *1’ ‘I’ *1’ *
Hosdurg 16316.47* -2.74 40.59 - 87.04 -18.55 0.75 5.19**

Note: Same as in Table G.
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Table C1 Regression Results for Rice Production Response for Taluks

1974-75 to 1985-86(III Period)

Talfiks Constant Current Current Current Current 2Term Farm Price Farm Price wage £erti1i- R F Ratioof Coconut of Paddy rate serPrice

Production Increasing
Pathanamthitta 7632.59* 0.56 - 11.26** 73.51 0.70 0.76 5.43*
Hukundapuram 45146.88* 4.25 - 75.83 354.59 6.89 0.51 1.83
Production stagnant

Kottarakara 17387.57* -2.38 - 26.23 250.95 27.77 0.59 2.51
Vaikom 10812.75*** 3.64 10.45 -282.73 5.28 0.31 0.80
Kanayanoor 12595.83** -1.30 20.35 25.91 -11.13 0.27 0.68
Kunnathunad 31983.86* -1.38 -109.33* 814.1§* 77.50** 0.82 8.00*
rrichur 41999.66* -2.67 58.38** 173.21 -22.99 0.48 1.60
Chittoor 71154.36** 4.68 110.08 -1086.52 43.05 0.23 0.51
Ernad 52924.53 0.22 -126.76* 129.60 23.41 0.75 5.24**
Production Declining

‘INeyyattinkara 18457.72* -3.77** 25.15** - 47.62 -17.90 0.78 6.39
Trivandrum 16196.43* -2.32** 14.76*** - 31.33 -20.68*** 0.76 s.69**

**Karthikapally 25470.56* 2.21 31.51*** -393.09 -30.84*** 0.71 4.35**
'k*Chenganoor 11468.39* -0.36 1.44 -263.23 16.68*** 0.68 3.65***

i’*** . ** *'k* ' **Palghat 86328.68 4.07 -63.95 -2813.29 95.03 0.74 4.88‘I’** ***Ponnani 18086.89 -1.38 52.27 -173.69 -26.19 0.51 1.82
**‘I'Kozhikode 23603.17* -4.15 47.43 -154.71 -39.20 0.66 3.44***

Quilandy 8666 .10 -2.19 30.48 -258.79 6.68 0.44 1.40*'k*

Tellicherry 15s25.20* -1.63* - 2.40 - 58.61 -0.12 0.85 10.23*
*'k*

Hosdurg 19344.24‘ -8.29* 61.37* -239.61 4.41 0.94 25.37*

Note: Same as in Table G.
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Yield Increasing

Kottarakara

Pathanamthitta

Kanayanoor

Mukundapuram

Trichur

Quilandy

Yield stagnant
Neyyatinkara
Trivandrum

Karthikapally
Chenganoor

Vaikom

Devikulam

Kunnathunad

Chittoor

Palghat
Ponnani

Ernad

Kozhikode

Tellicherry
Hosdurg

Table D1 Regression Results for Rice Yield Response for Taluks
1974-75 to 1985-86(III Period)

Constant Current Current Current Current 2Term Farm Price Farm Price Wage rate Fertiliser R P Ratioof Coconut of Paddy Prices

* iii * it it‘1460.74 -0.19 -3.40 35.79 2.32 0.80 7.13
1492.34* -0.05 0.03 12.40 0.57 0.47 1.561» iii919.92 0.14 0.33 7.52 -0.21 0.65 3.31‘k ‘k* -k** ** ***1212.92 0.02 2.09 8.76 -0.73 0.66 3.42
428.51*** -0.03 0.50 5.08 1.27 0.58 2.46

‘A’ ** ** iii1891.69 -0.27 0.29 51.99 -2.19 0.63 2.93
1506.01* 0.008 0.26 8.05 -0.76 0.20 0.45
21e4.99* 0.26 -0.40 9.07 -2.80 0.46 1.51
1437.38* -0.24 -0.04 27.42 1.41 0.54 2.02
541.01 0.46** -0.32 -35.19 2.90 0.61 2.70
1e76.96** -0.21 -3.15 32.59 1.92 0.22 0.50
1281.01* -0.19 0.36 27.46 0.34 0.33 0.86
2181.81* 0.12 0.36 -13.41 0.61 0.16 0.33* ‘kit ‘kirk ‘kit
1431.82* -0.07 0.53 6.17 -0.53 0.16 0.33* 1-‘ ti *

* 'A'** it1063.47 -0.12 -0.39 9.20 0.45 0.54 2.01
2377.68 2.63 -11.05 183.33 -16.23 0.63 2.97***

Note: Same as in Table G.
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Chapter 6

CONCLUSIONS AND RECOMMENDATIONS

Unlike the performance during the previous year,
production of most of the crops registered a decline during
1985-86. However, it is gratifying to note that productivity
of crops like cereals and pulses improved, though only
marginally. A striking feature was the general decline in
area under almost all major crops during 1985-86. The largest
fall in area was under rice (52098 hectares) followed by areca­
nut (2311 hectares). tapioca (1776 hectares) and groundnut
(1723 hectares), while the area under rubber increased by 9700
hectares (3.13%) and ginger by 1037 hectares (7.13%). Area
under coconut, pepper and cardamom remained stable. Very
significant increase in production was seen in the case of
pepper (68%). Production of rubber also increased by 7.33 per
cent, while the increase in production of crops like cashewnut
and turmeric had been only marginal. The largest decline in
production was noticed in coffee (45.74%). followed by arecanut
(41.40%). banana and other plantains (23.64%). groundnut
(12.01%), coconut (8.8%). rice (6.6%). tapioca (6.25%) and tea
(5.72%) in that order.1

1. Kerala Economic Review (1986) Page 3.



6.1.

357

Conclusions

Rice is the most extensively cultivated crop in the
world, particularly concentrated in Asia and the Far East.
Asian countries together make up for as much as 91.80 per cent
of the world production of rice in 1986.

Of the countries in Asia, India occupied the first
place in area, China in production and Japan in productivity
during the year 1986. India and China together contributed to
about 56.74 per cent of the total area under rice in Asia and
61.16 per cent of the total production in 1986. India, China,
Indonesia, Thailand, Burma, Philipines, Japan and Pakistan
together contributed 81.63 per cent of the total rice area and
84.65 per cent of the production in 1986.

In India though Uttar Pradesh occupied first place in
area, productivity per hectare was the highest in the Punjab.
Andhra Pradesh came first in total production among Indian
States in 1982-83. Kerala ranked seventh in yield rate among the
States in India in 1982-83.

Kerala has been cultivating rice from very ancient
times. But rice production per unit area as an average has
remained low in Kerala compared to the neighbouring States. The
relative area under rice, fell almost continuously throughout
the period of study in the whole of Kerala. After 1974-75, bot]
the absolute and relative area under rice fell.
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Between 1952-53 and 1968-69, when the proportion of

area under rice declined significantly, the absolute gross area
rose sharply. This implies that the area under some other crops
increased more rapidly than rice area like that of coconut in
some districts and rubber in some other districts. From 1969-70

to 1974-75, the period in which the State-wise gross area under
rice stagnated, total cropped area and net area sown increased
significantly. The period also indicated that the area under
some other crop, like coconut and rubber etc. have increased.
After 1974-75, not only the absolute and relative rice area but
also total cropped area and net sown area fell. This is due
to fall in absolute and net area under some other crops like
coconut, tapioca etc.

In the case of productivity of rice, the rise between
1952-53 and 1964-65 was 43.99 per cent while that between 1964-65

and 1985-86 was only 23.41 per cent.

It was in the year 1972-73 the State recorded the all
time high production of 13,76,370 tonnes of rice. The highest
productivity per hectare of rice (1729) was recorded during the
year 1985-86. Production in all the subsequent years has been
below the 1972-73 level.

The rising trend of farm harvest price of paddy which
continued over the major part of the period since 1952-53, was
reversed from 1974-75 while the cost of production began to
rise.
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6.1.1. Changes in Cropping Pattern

There had been a shift of land area towards coffee,
cardamom, rubber, cashewnut and banana and other plantains.

Positive change in yield of rice and tea had not been sufficient
to offset the decline in area and hence decline in production
also. Thus there had been a shift of land area towards non­

food crops from food crops during 1960-61 to 1984-85.

Topographical possibilities indicated a trend towards
substitution of paddy in favour of coconut on paddy lands and
coconut in favour of rubber on coconut gardens. The net area
under rice had been falling from the early 1960s in some
districts, but more markedly in recent years. On the other hand
coconut had been gaining rapidly upto 1974-75 and then falling
year after year upto 1981-82 and then increasing slightly upto
1985-86. But, rubber had been gaining rapidly upto 1974-75 and
even more rapidly since then. The districts which showed the
greatest tendency to shift away from coconut experienced also
greatest increase in rubber area (eg. Kottayam, Quilon, Ernakulam,
Trivandrum, Palghat etc.).

Thus the area under rice is on the decrease especially
after 1974-75 while the area under coconut was on the increase

upto 1974-75. Whereas the area under rubber was on the increase
especially after 1974-75. It depicted a trend towards substi­
tution of paddy in favour of coconut on paddy land upto 1974-75



6.1020

6.1.2.1.

6.1.2.2.

360

and coconut in favour of rubber on coconut gardens particularly
after 1974-75.

Trends in Area, Yield and Production of Rice

State Level Analysis

Of the total area under rice during 1985-86, 41.24 per
cent was cultivated in autumn, 46.21 per cent in winter and
12.55 per cent in summer.

The annual average was greatly influenced by the
performance of the summer crop. During the 26 years (1960-61
to 1985-86) summer yield was above the annual average yield
in 24 years and only twice it was below the average.

The share of autumn production in the total production
ranged between 38.9 per cent in 1976-77 and 52.3 per cent in

1965-66. winter production shares ranged between 39.1 per cent‘
in 1965-66 and 46.9 per cent in 1976-77 and summer production

shares ranged between 8.6 per cent in 1965-66 and 15.8 per cent
in 1979-80.

District Level Analysis

In general, area under winter crop was higher in six
districts, viz., Trivandrum, Kottayam, Quilon, Ernakulam, Trichur
and Kozhikode. Area under autumn rice was higher in Palghat
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and Canannore districts and only in one district, viz., Alleppey,
area under summer rice was higher and very meagre in all the
other districts.

The average yield was greatly influenced by the yield
under summer rice in Alleppey, Kottayam, Trichur, Kozhikode and

Canannore, whereas the average yield was greatly influenced
by winter crop in Trivandrum, Quilon, Palghat and Ernakulam

followed by autumn and summer.

The highest average yield was obtained from Palghat
followed by Kottayam, Alleppey, Quilon, Trivandrum, Ernakulam,

Trichur, Canannore and Kozhikode districts respectively. The
yield levels in Palghat were always above the state average
and those in Trichur, Canannore and Kozhikode were always

below the state average. In majority of years, ie., Alleppey
in 22 years, Kottayam in 20 years and Quilon in 14 years,
yield levels were above the State average.

In general, the yield levels were lower in.northern ­
districts of Kerala except Palghat. Yield concentration was
seen in Palghat, Kottayam and Alleppey districts.

winter production was higher than autumn and summer

production in 26, 25, 18, 18, 17, 14 and 13 years in Trichur
Quilon, Kottayam Kdzhikode, Trivandrum, all Kerala and
Ernakulam respectively. Autumn production was higher than
winter and summer production in 26, 26, 13, 12, 9, 8, 7 and
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one year in Palghat, Canannore, Ernakulam, all Kerala, Trivandrum,

Kozhikode, Kottayam and Quilon respectively. All the 26 years.
Alleppey district and one year, Kottayam district showed higher
production levels during summer than autumn and winter production
levels.

Palghat district ranked first with regard to area,
production and yield of rice during the period 1960-61 to 1985-86.
Palghat was exclusively different from all other districts in
the case of rice crop. Trichur, Kozhikode, Ernakulam and
Canannore had high percentage area under rice, but yield rate
was very low compared with other districts. Percentage production
of rice was also moving in the same direction of land area under
rice, except in the case of Alleppey. Percentage share of
production was high in the case of Alleppey due to high productivit
per hectare. The relation between area and production was high,
production and yield was very low and area and yield was very
meagre.

Growth Rates of Area, Production and Yield of Rice

Trichur, Palghat, Canannore and Kerala as a whole had
positive growth rates of area. yield and production for the first
period. Whereas Quilon, Alleppey, Kottayam and Ernakulam had
positive growth rates of area and production but negative growth
rates of yield. Trivandrum and Kozhikode had positive growth
rates of area and negative growth rates of yield and production

for the same period.
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Output growth rates were negative for Kozhikode and

Alleppey districts during autumn, Trivandrum, Alleppey and
Kottayam districts during winter and Kottayam during summer

in the first period. The negative growth rate of output in
Kozhikode was influenced by both negative growth rates of yield
and area, and Alleppey, Trivandrum and Kottayam by negative

growth rates of yield over the positive growth rates of area.

The growth rates of production for the second period
were positive for all seasons and districts except for Kozhikode
during autumn. The negative growth rate of output in Kozhikode
district was the outcome of dominant negative growth rate of
area over positive growth rate of yield.

During autumn, winter and summer for the third period,
output growth rates were negative in Trivandrum, Alleppey,
Palghat, Kozhikode and Canannore, Alleppey, Kottayam, Trichur

and Canannore, Trivandrum, Quilon, Alleppey and Kottayam

respectively, all because of dominant negative growth rates
of yield. Thus all the observed third period negative growth
rates of output levels during autumn, four out of eight negative
growth rates of output levels during winter and four out of
five negative growth rates of output levels during summer were
mainly influenced by the negative growth rates of area. But
during winter for the same period output growth rates were
negative in Trivandrum, Quilon, Ernakulam and Palghat and durin
summer in Palghat were influenced by both negative growth rates

in area and yield.
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Again, during autumn, winter and summer for the

combined period, output growth rates were negative in Trivandrum,
Kozhikode and Canannore. Quilon and Trivandrum and Kottayam

respectively, all on account of negative growth rates in area
over positive growth rates in yield. But negative output growth
rates in Trivandrum during winter and Quilon during summer were

influenced by both negative growth rates of area and yield.

Taluk Level Analysis

when the taluks are classified according to positive
and negative growth rates for the period 1974-75 to 1985-86,
7 taluks were having positive growth rates of area, yield and
production and those taluks were distributed among six district
out of nine districts.

Eight taluks were having negative growth rates of area
but positive growth rates of yield and production. This is
because yield rates were high enough to offset decline in area

Eleven taluks were having negative growth rates of
area. yield and output.

while all the districts and the State were having
positive growth rates of yield. 13 taluks were having negativ
growth rates of yield.

Seventeen taluks were having positive growth rates <

production, whereas only two districts were having positive

growth rates of production.
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while all the districts and the State indicated only
negative growth rates of area, nine taluks showed positive
growth rates of area.

Yield level of rice was higher in south Kerala compared
to north Kerala.

The general trend in the State during this period was
positive growth rate of yield and negative growth rates of area
and production. Six districts out of nine and 29 taluks out of
S7 belonged to this group. Positive growth rates of yield were
not sufficient to overcome the negative growth rates of area.
Hence production growth rates remained negative in the above
said taluks, districts and the State as a whole.

The rate of growth of output and yield was very poor
in most of the taluks even though the growth rate of yield was
higher compared to the growth rate of output of rice. Taluks
having exclusively negative growth rate of yield or output
were 13 only.

The correlation between rate of growth of output and
yield was quite low. That is, the growth rates of yield were
not sufficient to overcome the fast decline in area under rice.
Hence what will be the impact of such a faster fall in area
under rice or output? How much faster yield can grow to offset
the faster fall in land area under rice?

The total number of taluks under different ranges of
output growth generally increased with the decline in the growth
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rate. The number of taluks increased with the decline in the
concentration of rice crop. Thus the concentration of rice
crop and the growth in its output are going together as there
is some positive association between the two.

Of the 57 taluks, 11 taluks had more than two per cent
growth rate of yield, 16 taluks between one and two per cent,
17 taluks between zero and one per cent and 13 negative growth
rate of yield. The inequality in the level of rice yield had
increased. If this pattern of growth continues in the taluks,
it would not only slow down the general growth rate of rice
output, but would also lead to regional inequality in the
agricultural development.

Season-wise analysis gives a more clear picture of
the trends in area, yield and production. That is, 14 taluks
and two districts during autumn, 12 taluks during winter and
22 taluks and four districts during summer had positive growth
rates of area, while all the districts and the State as a whole
had negative growth rates of area during combined seasons.

Twenty one taluks and four districts, 16 taluks and
one district and 27 taluks and four districts had positive
growth rates of production during autumn, winter and summer

respectively, whereas all the districts and all Kerala except
Quilon and Ernakulam districts had negative growth rates of
production during combined seasons.

Four taluks during autumn, 24 taluks and four

districts during winter, 19 taluks and two districts during
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summer had negative growth rates of yield, while all the districts
and the State as a whole had positive growth rates of yield
during combined seasons.

Growth and Stability

In general, fluctuations of area, yield and output
indicated an increasing tendency in most of the southern districts
and the northern most districts of Kerala. However, the opposite
tendency in most of 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, yield and output declined or remained
stagnant except area during the combined seasons and yield
during autumn.

Difference in Yield of Paddy

H Y V Area

Positive growth rate of summer paddy area in all the
districts except Trivandrum, Quilon, Kottayam and Malappuram

for the third period can be explained by the increased non-HYV
area. For the combined seasons, positive growth rates were
obtained for HYV in Quilon, Kottayam, and Palghat and for non­

HYV only in Ernakulam. Alleppey, Kozhikode, Canannore and all

Kerala had consistently negative growth rates for both HYV
and non-HYV areas during all seasons except non-HYV area during
summer. Trivandrum showed positive growth rate only during
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autumn for HYV area and Malappuram for non-HYV area during
winter.

HYV Yield

The growth rates of yield were positive in all areas
during autumn and summer for non-HYV and during all seasons

for HYV and non-HYV except in Trivandrum (all seasons) and in

Canannore (summer) for non-HYV. For HYV, negative growth

rates were observed in Trivandrum (summer). Quilon (winter and

summer) Kottayam, Ernakulam and Trichur (autumn and summer),

Palghat and Malappuram (all the three seasons) and Canannore
(summer). During autumn. the growth rates of yield of HYV

exceeded those of non-HYV only in Quilon and Kozhikode, but

during winter this was true for Trivandrum, Kottayam, Idukki,
Ernakulam, Kozhikode and all Kerala. During summer growth

rates of yield of HYV exceeded non—HYV only in Idukki. Thus

yield of HYV has declined remarkably compared to non-HYV.

Association between Yield of HYV and non-HYV

On the whole yields of HYV and non-HYV moved in the

same direction during all seasons except some divergence in the
movement pattern in a few districts. That is, the movement of
HYV and non-HYV yield was dissimilar in Trivandrum, Alleppey,

Idukki, Ernakulam and Canannore during autumn, Alleppey, Trichur

and Palghat during winter and Quilon, Ernakulam and Trichur

during summer.
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HYV Production

The growth rate of production in Trivandrum was
negative during autumn, winter, summer and all seasons for
both HYV and non-HYV except during autumn for HYV. In Quilon

and Kottayam the growth rates of HYV production were positive
during all seasons except during summer, but the rates for
non-HYV production were negative during all seasons. In
Alleppey positive growth rates were observed for non-HYV during
all seasons except during autumn. In Ernakulam and Trichur,
negative growth rates were observed for HYV production, but
positive growth rates for non-HYV production during all seasons
except during summer. The other cases of negative growth rates
for HYV production were in Idukki (autumn and summer), Palghat

(summer), Malappuram and Canannore (autumn, winter and summer).

Kozhikode (Autumn and winter) and all Kerala (winter and summer)

The observed positive growth rate of production for
paddy during autum was influenced by a high rate of growth

for HYV.of yield The negative growth rates of HYV production
of paddy during winter and summer were influenced by the
negative growth rates of area under paddy during the same
seasons 0

Fertiliser Consumption in Kerala

The consumption rate of fertilisers is very low in
Kerala compared to the other rice growing States in India.
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Hence one of the causes of low productivity of rice in Kerala
is lack of fertiliser consumption in the State as a whole.

The percentage consumption of fertiliser was higher
in Kottayam, Palghat. Quilon and Alleppey during 1984-85.
Consumption per hectare of gross cropped area was also higher

in Kottayam, Alleppey, Palghat and Quilon during the sameyear. theso where there is more consumption of fertilisers,
productivity rate of rice also is high.

Thus it is mainly due to paucity of irrigation
facilities that the growth rate of area under paddy particularly
HYV has been declining during recent years. And it is because
of the considerable fall in area under paddy that production
of paddy also has been decreasing. Inadequate irrigation
facilities limit the use of available fertilisers. The combined
effect of all the above said factors were principally responsibl
for low yield per hectare of paddy in Kerala.

Trends in Input and Output Prices

The relative price, price of rice/price of coconut,
moved in favour of rice till 1967-68 for all Kerala. It
fluctuated between 1967-68 and 1974-75, but with a declining
trend. After 1974-75 the relative price of rice to coconut
fell sharply upto 1984-85. even though there was fluctuation
after 1980-81. Thus the relative price moved in favour of
coconut after 1967-68.
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A similar trend is seen in all the districts. In
Kozhikode and Trichur though the rise in relative price in
favour of rice in 1974-75 went above the peak in 1967-68, but
tapers off immediately after. This resulted in increases in
rice area until 1967-68 as the relative price moved in favour
of it, but then began to stagnate and started falling after
1974-75 as the relative price began to move in favour of coconut
after 1967-68.

In the case of coconut, the price increased steadily
almost throughout the period from 1960-61 to 1984-85. But
the relative price of coconut fluctuated rather erratically.
It was perhaps because rice is not the only substitute for
coconut. Coconut can substitute other garden land crops or
plantation crops like rubber.

These absolute and relative price movements over the
last 26 years could have some impact on the profitability of
cultivation of the two crops. On the one hand, fluctuating
prices and relative prices of rice and their plunge in the later
years, together with rising input prices added to the insecurity
of rice cultivation and to the consequent fall in area under
rice. On the other hand, the consistent rise in coconut prices
led to the buoyancy of coconut cultivation and the continued
increase in area under coconut.

Apart from the sharp increase in price of rice in the
first phase, a fall in fertiliser price might also have
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contributed to making rice cultivation a profitable venture
during 1960-61 to 1967-68 and to increase the area under rice
cultivation. But after 1966 the price of fertilisers began to
rise sharply adding to the already difficult situation created
by the sharp increase in wage rates and fluctuating paddy
prices.

The relative profitability of rice cultivation has been
continuously decreasing consequent on increase in input prices
such as labour and fertilisers and fluctuating paddy prices.
The profitability of paddy reduced further after 1974-75 because
of the steep rise in the wage rates of agricultural labour and
comparatively low price of paddy.

The growth rates of wage rates and farm level price
of coconut were higher than the growth rates of farm level
price of paddy and fertiliser price. Continuous low growth
rate of paddy farm price and higher growth rate of farm price
of coconut and wage rate resulted in continuous and steep
fall in area under paddy especially after 1974-75.

Estimates of Area, Production and Yield Response

Acreage responses are higher than both the production
and the yield responses.

Area, yield and production are more responsive to
current year regressors than to previous year regressors.

wage rate can be considered as the single and strong
regressor in both the estimates, current year and previous year.
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Twenty seven relationships out of 30 indicated negative
response of acreage with wage rate. 22 with farm price of coconut
and 20 with fertiliser price. But out of 30 relationships, 23
explained positive relationship between farm price of paddy and
acreage. It is evident from the above description that high
rate of wage, coconut farm price, fertiliser price and very low
paddy price led to the decline in acreage under paddy during the
third period.

The responsiveness of acreage to wage rate was negatively
correlated during the third and the combined periods. This
indicate the inverse relationship between acreage and wage rate.

The four regressors shared 52 to 97 per cent variation
in acreage under paddy. The estimates were having very high
value of ‘F’ ratio. Hence the conclusions regarding acreage
response are highly reliable.

Only during combined period fertiliser price ranked
first in the order of supply shifters in previous year estimates
and the second one in current year estimates. In all the other
periods wage rate ranked first in the order of supply shifters.
The main difference is because of greater number of significant
yield response related to fertiliser price rather than acreage
and production responses.

Coconut area has greater impact on paddy area than
rubber area.

The impact of time trend on acreage. production and

yield was greater during the third period and the combined
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periods rather than during the first and the second periods.

Growth rates of yield had increased during the third
period compared to the first and the second periods but growth
rates of production and area had declined during the third
period.

Yield had greater impact on production than on area
except during the third period. It was because of the increased
growth rate in yield the trend of decline in production was not
so steep as the decline in area.

As a result of steep decline in area during the third
period, its impact on production was the lowest during the same
period and hence the rate of growth of production also declined.

In the case of impact of production on yield, the
highest impact was during the second period and the lowest
during the third period since the third period depicted decline
in production and the second period increase in production.

The second period indicated the highest acreage and
production responses when we take each regressor separately and
calculate regression co-efficients, R2 values and values of
'F' ratios. It is clear from the above results that more
positive responses of production and acreage can be seen upto
the second period and yield response after the second period,
ie., yield increased during the third period compared to the
first and the second periods which may be due to the progress
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in technological development. The results showed the con­
centration of the highest area and production responses during
the second period and yield responses during the third period.

Recommendations

A striking fact that emerges from this scenario (Tables
6.1 and 6.2 in the Appendix) is. as Mr. P.K. Sivanandan points
out that the declining trend in yield and cropping pattern in
Kerala is particularly disturbing because of the very low land­
man ratio and diminishing land frontier for expansion of area
under cultivation.2 It is also equally striking that our
production growth has been mainly influenced by the expansion
in area till 1975-76 and not so much by adoption of new
agricultural practices including HYV of seeds. It has been
observed that the HYV programme suffered a set-back in extending
the area under cultivation and in improving the yield during
the last decade though adoption of HYV was fast in the initial
stage.

Whether Kerala would be self-sufficient in rice
production is a matter for debate. Yet the fact remains that
we never reached the set targets of production in paddy in our
plans. To reduce the gap between the internal requirement
and the production of rice through effective planning and
execution of programmes we should consider the following measure

2. K. Govindan Kutty (1987), Page 7.
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1. To increase the coverage of the HYV in all seasons and
to study the slow progress in this regard, a constraint
analysis may be undertaken to throw light on policy issues
to be tackled.

2. Irrigation facilities should be increased, so that more
area can be brought under punja crop (summer).

3. The variation in productivity in and between taluks in
respect of all the crop seasons should be analysed and
studied in order to raise productivity in areas where now
it is relatively low.

4. The rate of growth of price of paddy is very low compared
to the rate of growth of wage rate, price of coconut,
price of fertiliser etc. Hence to increase production of
paddy, the price should be increased according to the rate
of increase in other output and input prices over time.

fihere is another fundamental question of cost and price
factors relating to the economics of rice production. Since
the labour cost has been rising steeply, the role of the other
factors, viz., land, capital and entrepreneurship and their
remuneration have not received adequate attention in the
discussions relating to cultivation costs. It is, therefore,
necessary to re-examine the share of land, labour, capital and
entrepreneurship in rice production.

Again, the present ad hoc agricultural price policy
should be changed to a well integrated policy, so that the
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problems related to price and cost factors can be avoided.

To sum up, the studies conducted prior to this do not
focus attention on the economics of rice cultivation in all its
varied aspects. Those studies are largely fragmentary in
nature. Again, there does not seem to have been any attempt
made to study the problems of rice cultivation in Kerala within
a perspective framework. Therefore it was found necessary to
analyse the trends in input and output prices and their impact
on area, yield and total production of rice at the State,
districts and taluk level. It is expected the present study
would fill the gap in our understanding of the rice economy
of Kerala.
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Appendix

Table - 6.1 Kera1a's Emerging Fooggrains Syndrome

(Lakh Tonnes)

Items 1991 1996 2001

1. Requirement of cereals 45.25 48.37 50.97
2. Requirements of roots and 9.61 10.28 10.83

tubers

3. Rice Equivalent of items 4.33 4.63 4.88(2) Total requirements 49.58 53.00 55.85
4. Requirements of tapioca 16.67 17.83 18.78

at the present rate of
Consumption

5. Rice equivalent of item 7.58 8.10 8.51
(4) above

6. Balance requirement of 42.00 44.90 47.31
Cereals

Source: K. Govindan Kutty "Green Revolution Yet to take off"
Indian Express, November 9, 1987, Page 7.
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Table - 6.2 Uncovered Gapiin Requirement of Rice
(Lakh tonnes)

1. Balance requirement of 42.00 44.90 47.31
cereals as in Table 6.1

2. Allotment to Kerala at 15.24 16.39 17.17
the present rates per
capita

3. Internal Production at 12.06 12.06 12.06
1981-82 level less 10
per cent for seed, feed
and wastage

4. Balance requirement 14.70 16.55 18.08

Source: Same as in Table 6.1.
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