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CHAPTER - T

INTRODUCT.ION

The Indian rural scene witnessed an impressive growth
in agricultural production in the_three and a half decades
of the Planning era. The Primary Sector has become more
dynamic, its dwindling share in the net domestic product,
notwithstanding. With the advefrt of the new seed-fertiliser
technology in the mid—sixties, Indian agricﬁlture has become
more resiiient'as well. |

However, has this growth been accompanied by increasing
ihétability? If so, is there @ causal 1link between growth
and ‘inétabdlity? What has been fhe nature and magnitude
of instability in the period before and a%ter the adoption
of the new technology? These are issues that warrant consi-
deration, if the objective of planned development is growth
“with stability.

An unstable agriculture can  have. important implicationms
'for the economy. - Sustained growth is of paramount importance
in subsistence agriculture where input-output relations are
still subject fo uncertainty, dependent as they are, on the
vagaries of the monsoon.

' In India, farm families consume most of their produce,
leaving only a meagre surplus for the market. This marketed
surplus has) therefore, to absorb any fluctutions in output
which, in turn)could potentially result in severe price flu-
ctuations that hit particularlx}the poor,

Besides, fluctuations in output can affect farm incomes,

which may have far-reaching ramifications. Where output ins-



v
!

3]
|

.

tability is chronic, crop insufance becomes a‘costly operation.
ﬁhen risk leveis are high, and crop insurance, costly, it mighé
affect the farmefs' decision to sow, leading eventually, to
changes in leasing ﬁatterns and even ownership of land, which
does not augur well for better income distribution.

Frequent setbacks in the agricultural sector can have

spill-over effects that are likely to affect the entire eco-

nomy, In a developing economy, the role of agriculture in generating

su?plusesxfor investment cannot be overemphasised.
/

The modérn welfare state has to bear the onus of sta-
bilising consumption. In a country where droughts are not
uncommon, the state is obliged to maintain emergency food stocks
in order to stabilise supplies. Thg extent of bufferétock op-
erations would depend up&n the nature and magnitude of output
instability. In vieﬁ of the enormous expense involved in buil-
ding up and maintaining reserve stocks of foodgrains, it becomes
necessary to stabilise production. |

Planned de?elopment envisages investments in agriculture
aimed at achieving growth with stgbility. Suitable policy
measures aimed at stabilising production,.wouid call for a
proper assessment of the nature and dimension of the problem of
instability at the appropriate level,

Therefore, a study of instability in crop‘production is
crucial to the understanding of the process of development in
agriculture. The present study concerns itself with the meas-
urement and analysis of imstability in cereal productipn in
Tamil Nadu in the decades following Independence. Before we
come to the scope and objectives of the present study, we shall
do a brief review of the relevant literature in order to bring

out the specific purpose of our study.
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~ S.R. Sen1 has done pionéering work in the field of inga-
-biliff. He analysed foodgrain production for undivided India
for 48 years froﬁ 1900-01 to 1947-48 and for the Indian ﬁnion
for 30 years from 1936-37 to 1965-66. Each period was divided
in half. For undivided India, the first 24 years showed a rising
trend in foodgrain production, accompanied by higher instability.
The second 24 years were marked by stagnation as well as a
decline in instability. During the first 24 years, peaks and
éroughs tended to diverge, peaks showing a rising trend of 0.81%
p.a. and troughs declining by 0.14% p.a. In the next 24 years
peaks and troughs tended to converge - peaks declining by 0.047
b.a. and.troughs rising by 0.10% p.a.

A similar exercise conducted for foﬁdgrain production data
of tﬁe Indian Union confirmed the earlier observation of a posit-
ive association between growth and instability of output. The |
first 15 years (1936-37 to 1950-51) recorded a declining rate of
0.68% p.a., while the peaks as well as the troughs registered
a declining trend of O.S&%lp.a. and 0.507 p.a. respectively,
during the same pefiod. On the other hand, during the next 15
years, (1@51—52 to 1965-66) peaks and troughs tended to diverge,
while food broduction increased at the rate of 2.75% p.a. Peaks
‘rose by 2.767% while troughs dipped by 2.2% p.a.

This led Sen to conjecture that fluctuations in output
increased as cultivation was extended to marginal lands where
production was more susceptible to the vagaries of the weather.

Also, when more intensive doses of inputs like fertilisers are
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used, the risk of loss fron fac;ors like drought, tended to
increase considerably.
On the other hand, C.H.H. R802 argued that yield var-

iability was far greater than area variability, that yield -
oriented growth strategies have contributed to greater varia-
bility in output. Analysing linear trends and coefficient of
variation in agricultural production, Rao pointed out that food-
grain production showed a steady upward trend during the 7 years
. _

ending 1956-57, but the upward trend during the next 8 years
was marked by significant fluctuations from year to year. During
the first 7 years, area expansion dominated output expansion
while thereafter) it was yield increases that mattered. And

where yleld .increases constitute the predominant component
of‘outpu{ increases, fluctuations are more marked., This led
"Rao .to conclude that yield fluctuations are responsible for
output instability, and therefore, ﬁroductivity—oriented
growth tends to render output more.unstable.

A.V, Jose3 has studied growth rates and fluctuations of

principal crops for 15 states for the period 1956-57 to 1972-73.

He has fitted trend equations to 3 - year moving averages of

Index numbers of area and production and estimated the standard
deviation from the trend. A two-way clessification o the
states by their growth and instability categories revealed no
clear—ouf relafionship between growth and instability.

Nadkarni & Deshpande4 have done a district-level study of
instability in crop yields. All the important crops have been
covered by this study. The coefficient of variation around the
linear trend (or around the mean where the trend was not signi-
ficant) measures uncertainty in crop yields. The period covered

extends from 1955-56 to 1975-76, and the region studied is

Karnataka.
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Districts have been rénked.a;cording to their growth
rates and uncertainty levels for crops and crop groups. Rank
coefficients have been computed between growtﬁ rates and un-
certainty levels (meésured by coefficient of variation) across
distritts. The associ&tion between growth and uncertainty
turned out to be negative and significant for Kharif pulses,
and positive and significant for Rabi cereals, Rabi pulses and
all Foodgrains. At the distriét level, in some districts,
growth has occured with greater stability/while in others,
stagnation in crop yields has been éccompanied by higher
yield uncertainty. Therefore, it has not been possible to point
out a unique relatibnship between growth and instability. The
association varied from distficf t6 district and from crop to
crop.

Nadkarni & Deshpande have also attempted to see if peaks
and troughs show a converging or diverging trend over the years.
The péaks and troughs respectively, were pooled together across
districts for district level series and across individual crops
for crop-level series. In each of the three cases, peaks showed a
declining‘and statisticall} significant trend over the years,
conwnging towards the trend; while troughs showed no significant
tendency. Though this would suggest that fluctuatioas; on
the whole, tended  to converge, no generalisation as to the
prospect of increasing stability could be made. For, this would

have needed a convergent tendency in the case of troughs as well,
More recently, S, Mehra5 has analysed instability 1in

Indian agriculture in the context of the new technology. She

has fitted exponential t;ends to Time-Series data on Index numb-

ers of area, output-and yield for different crops, and crop

aggregates, for all major states and all-India. 4This exercise
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has been repeated for two separate time perlods ,~ one pre-
dating the new technology fram 1949-50 to 1964-65 and thé
ether, coinciding with its adoption i.e. from 1967-68 to
1977-78. The standard deviation, mean ahd the coefficient of
variation (about the trend) for the two periods are compared.
Mehra has coﬁe to the following conclusions.

In the decade 1967-68 to 1977-78; the standard deviation
and coefficient of variation of production fo; all fhe crop
aggregatés increased as compared with the period 1949-50 to
1964-65. Of the 18 individual crops examined, the standafd
deviatibn of production rose in 15 <crops and the coefficient
of variation of production increased in 12 crops. Fluctuations

in yield turned out to be more predominant than fluctuations

~in area. The standard deviation of yield of foodgrains increased

durihg the secénd period,'as also did the standard deviation
of yield of tlS*ché:; crops. She also finds a positive
though not broportionafe association between increases in yield
variability and increases in méan-yield.

Analysing intercrop, interstate data, Mehra finds only
a small increase in the absolute : variability of yield for
rice and wheat, which she attributeg)to the high level of irri-
gation prevailing for these two crops. Also the ydeld varia-
bility of vsugarcane and potatoes declined in the period of
the new technology. Only in the case of jowar, bajra and maize,
both absolute and relative variability have increased with the
adoption of the new technology.

Linking up irrigation with greater stability, she finds
that in Punjab, yield variability of all the 6 crops examined,
either declined or remained constant in the second period

compared with the first, thanks to the predominance of assured
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irrigation from tubewells, This finding has once again
been corroborated at the district level where yield var-
iability has registered a declihe in those districts with
a higher proportion of tubewells and vice versa.

However, she also finds that irrigafion associated
with the intensification of input use, can have 2._destabil-
ising effect on crop yields. Thus, a high and positive
rank correlation emerges.getwegn increase in the stand-
ard deviation of yield of a crop and the percentage.of
its area -sown with HYVs.

' Mehra concludes that kabi cultivation with its ass-
" ured irrigation is more stable, and that small farms haw
a better chance for stable yields, and therefore, advo-
cates increasing the weight of the Rabi crop in total
production, and better distribution of land so as to

make way for more small farms.

Peter Hazell6 has attempted to extend Mehra's work
on instability. The variance of total cereal production
for all-India is expressed as the gum of production var-
iances-of-individual-crops within states and the sum of
"all intercrop, interstate production covariances. The
production <covariances are decomposed through'their
statistical identities to isolate their sources of change
between the two periods 1954-55 to 1964-65 and 1967-68
to 1977-78.

Hazell finds thaf the variance of total cereal pro-
duction for all India increased by 3427 between the two

periods. Of this increase, he attributes only about6?

to the increases in the variances of individual crop yields

measured at the state level. 82%7, he attributes to inc-



reases in the ;ovafiancés of production between crops
grown in the.samé and in differeﬁt states, Besides,
increases in intercrop, and interstate yield covariances,
were the dominant source of the increase in the production
covariances. He also finds that nearly 90% of the incre-
ase in yield covariances was due to a simultaneous shift
toward more positive correlations between the yields

_of crops grownrim the same~and in different states. Another
important source of the increase in the variance of total
cereal production, according to Hazell, has been due to

a simultaneous increase in the year to year variability

of the areas sown and the yields obtained. About 37%

of the increase in the variance of total cereal productim
can be attributed tolthese géurces and about ‘857 of this
can be attributed to increases in intercrop and interstate
tovariances between areaé sown and .between areas sown and
yields.

Therefore, Hazell concludes that the new technology
cannot be held responsible for increased instability in
foodgrain production; Greater stability may be obtained
through policies aimed at &istfibuting production among
crops and states in a more risk-efficient manner.

Albeit comprehensive, the existing literature on
instability tends to be at an aggregative level. Almost
all the studies save one, have been at the state or all-
India level. There is)however)a need to understand the
problem of iﬁstability at a more disagrgregated level.

A state. level estimation of growth and instability patt-
erns may subsume important and interesting variations at.
the district level., If interdistrict covariances are

high, the state level estimation of instability may not
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be representativq of‘ﬁhat is happening at the district
level, and at times, ii could even be misleading. Part-
icmkﬁly in view of Hazell's findings that broduction ins-
tability is substantiaily due to interstaﬁe, intercrop
covariances, and not so much due to absolute increases in
yield and production variances of crops, it becomes neces-
sary to decompose production variances ans isolate the
components at as disaggregated a level as possible. For,
the existence of iﬁterdis;rict covariances would warrant
formulation of‘policies.thét would advocate distribution
of crops among districts ih a more risk- efficient manner.
The nature of the stabilisation policies in this case wou-
l1d be more in the nature of cropping pattern changes)
than anything else. Also, the nature of instability may
differ from region to region and from crop to crop. Acre-
age insfability may be higher'in a monsoon—depéndent reg-
ion than in a district with assured hréﬂﬁanﬂ Yield ins-
tability may be more pronounced in some'crops)than in
others. Therefore, it is crucial to understand, not just
the dimenéion-of instability, but its regional and crop
specific patterns as well. Besides, districts having
similar  agro-climatic characteristics may display diffe-
rential patterns of growth and instability}in which case,
a district level probe into the problem may give some
valuable insights into the causes of instability.

And, the district is the basic unit of administra-
tion. It is also the lowest level at which crop.produc—
tion data are available. Therefore, it is appropriate
that instability in crop production should be studied at

the district level,.
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Secdndly; the studies reviewed suggest that, the
nature of the gr&wth—instability néxus should be examined
iin greaéer deptﬁ énd detail although sqﬁe attempts have
been made)to e#plorg.the ﬁature of the association between
the two. At'present,'thé postulates on the theme seem to
suggest that 'prodpction instability is an inevitable con-
séquence of rapid égricul;ural'growth and there is nothing
that can be effectively done about it.' (Hazeli) However,
such a genefalisation n;eds fo_be scrutinised at the dist-
fictvlevel.. In as much as the sources of growth are diff-
erent,from the‘soﬁrces of iﬁétabiliff.vgrowth lmay not be
accompéniéd by.increasing instability. In districts where
growth has mesulted from controlled'con&itions of cultiva-
tion, ii,may not héve aggravéted ihé le#el of instability.
In stégnant distric;é where férmers use little inputs,
thé level of instability could be quite high, determined
as it would be,_by the variability of the rainfall. Thé-
refore, a strict assoéiation between growth_and insta-
bility cannot be:taken for grénted. |

The present study purports to examine: some of the
issues’that we have just noted. It is a district level
study that measufes and analyses growth and instability
patterﬁs in cereals and attempts to define the nature of
the relationship between the two. This study pertains to
Tamil Nadu, the traditionall; paddy-growing southern state
in India. No detailed study of agricultural instability
of Tamil Nadu appears to have been undertaken thus far.

The Indian Government's emphasis on self-sufficiency
in food lends relevance to an assessment of the growth pe-

rformance of foodgfains, and particularly, cereals. Ther-

~efore, in this study, we have chosen the two major cereais)

7
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paddy amd millets. The two cropg)although substitutes,

are raised under very different conditions, and therefore,

are expected to throw up divergent patterns in growth and

‘instability. Besides, the new technology has not spread

uniformly to these cereals, and therefore, it would be
interesting to measure the level of instability in these
two and hopefully)shed light on the role of 'fraditibnal
factors such as acreage‘fluctuétions as well. Paddy is
considered a temperamentél crop that is acutely sensitive
to the nature, level and timing o the inputs that go into
its cultivation. 'On the other hand, millets are looked.
upon as resilient and therefore, reliable substitues,al-
thoggh they are generall& deemed inferior to paddy, and
are low-value crops. -The néture of instability in these
two crops could be very different. With the expansion of
the irrigation base, ,.and the advent of the varietal impr-
oveméntS' in paddy, changing donsuﬁer preferences and
relatively more attractive paddy prices may cause millet
acreage to fluctuate more violentiy than its yield. Where-
as, in the case of paddy, the intensification of input use
consequent upon the new technoloéy, may cause yield to
fluctﬁate, more than its acreage. 'Therefore, our study
attempts to compare and contrast instability levels in
these two crops.

The objectives of the study are as follows :

1. To measure growth rates andlinstability levels in

paddy and millets and examine the nature of the

association between growth and instability at the
district level. :

2. To make an intertemporal comparison of growth and
instability patterns in paddy and millets, so as

to capture the impact of the new technology on
these two aspects.
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3. To compare instability patterns in paddy across
seasons to see if the yield of Rabi paddy is any
more stable than the yield of Kharif paddy.

4, To determine the relative contribution of acreage
variability, yield variability and the interaction
between the two, to output variability of paddy
and millets.

5. To analyse yield instability across districts with
reference to yield growth, irrigation, rainfall,
technology, etc. for paddy and millets, as a tent-
ative probe into the possible causes of yield in~
stability.-

Compound Growth Rates from Semilong trends ;easure
growth performance, while deviations from the trend mea-
sure instability. The period studied extends over 32 years
from 1951-52 to 1982-83. Intertemporal comparisons have
been carried out for the sub-periods 1951-52 to 1964-65
and 1965-66 to.1982—83. Detailed description of the meth-
odology used is given at the'approfriate places in each
chgpter. Time - series data on output and aéreage of crops
from the Season and Crop Reports obeamil Nadu have been
used. Time-series data on yield has been generated by
dividing the output by its respective .acreage, for each
year,

Agricultural performance in Tamil Nadu, like most
other regions, is constrained by its geography. Situated
in the Southern most tip of the peninsula:, the state sports
a generally dry and rugged terrain, leavened only By the
Kaveri delta, and the far less substantial deltaic regions
of Palar in the north and Tambaraparni in the south. The
state, as éonstituted today, has an elevated tract in the

middle with plains on both the eastern and western seaboards.
The western strip is very narrow and is separated from the
sea by the states of Kerala and Karnataka. The plains

are cut-off from the elevated tract by the eastern and wes-

tern ghats that converge in the Nilgris.:
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- Soil fertility is dependent esséﬁtiélly upon the
évailability of.water. The rather sparse - Southwest Monsomn
caters to the districts of Salem and N. Arcot. The sligh-
"tly more>abundant Northeast Monsoon serves the districts
of Chingleput, S. Arcot, Thanjavur, Madqrai, Tirunelveli,
Coimbatore and Tiruchy. The only districts other than
Nilgris fo receive fairly abundant quantitie$ of rainfall

Thanjavur

are Chingleput,Agnd S. Arcot. The fact that the single
largest source of irrigation in the state is tank irriga-
tion réquiring periodical replenishments from rainfall,
endows the monsoons with an elemeﬁt of indispensability.

C.T. Kurien's7 work on Tamil Nadu sheds some inter-
estiﬁg light on the performance of the agricultural sector
in the post—Indepéndence era. He finds that in the quarter
of a century from 1951-52, there has been no substantial
change in the cropping pattern. Paddy is still the predo-
minant crop that is gaining further acreage at the expense
of millets. Kurien finds that paddy production has gone
up since 1951. In the first decade, it was chiefly due
to acreage expansion. The next decade was marked by stag-
nation in paddy production as well as productivity. Mill-
ets seem to be losing ground to paddy and other wet ¢rops
dﬁring the entire period, although productivity has incre-
ased modestly.

Unfortunately, since Independence, the districts of
Tamil Nadu have witnessed many truncations and bifurcatiors

much to the chagrin of empirical economists whose

attempts at pointing out tendencies and drawing con-
clusions are ruthlessly thwarted by inconsistencies in the

data consequent upon the modifications,
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Salem speQed‘Dharmapuri as early as 1965-66. 1In
1972-73, Tiruchy and Thanjavﬁr were maimed to create a new
‘district called Pudukottai. 1In fact, this district com-
prises a large chunk of territory sculpted out of Tiruchy
and a lone Taluk hewn out of Thanjavuf, so much so that any
computation for the three districts viz. Tiruchy, Thanjavur,
and Pudukottai, extending beyond 1972-73 becomes inconsis-
tehf, and not exactly comparable. Hence we have calcula-
ted the trends in area, production.and productivity sep-
arately for Tiruchy, and again for Tiruchy and Pudukottai
clubbed QOgether. We have however, combined the data for
Saiem and Dharmapuri. Periyar and Coimbatore have been
treated as one ehtity under  Coimbatore. While the reor-
ganisation of states took place in 1956,'our.study'dates
from 1951-52, and therefore; we have included only those
districts that now form part of the state of Tamil Nadu
in our study, leaving out Mélabar, S. Kanara, and the dis-
tricts of the present Andhra Pradesh, for the first five
years. We have omitted Nilgiris district from our calcu-
lations owing ~ to the insignificance of paddy and millets
in its rurai economy.

While the thrust of our analysis is‘on instability)
we have also discussed growth patterns in detail. This is
with a view to providing a backdrop against which instabi-
lity can be analysed. For, a study of instability without
reference to growth,may not convey much especially because,
the latter is considered ~an 1inevitable accompahiment of

the former.
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_Chapte:vII‘619cusses growth patterns in paddy, while
Chapter II1I measures and analfses instability in paddy, at
the district level. Intertemporal and interdistrict com-
barisons have been attempted. For paddy, an interseasonal
comparison of instability has also been carried out. We
have also decomposed instability in output into its comp-
onents viz. acreage instability, yield instability, and
the interaction between the two. Chapters 1IV & V deal
with the growth and instability analyses respectively,

of Millets.

HRFEXH
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1. Sen. S.R. - (1967)

2. Rao C.H.H. (1975) (1968)

3. Jose A.V, (1977)

4, Nadkarni M.V.‘& Deshpande R.S. (1980)
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6. Hazell; Peter B.R. (1982)

7. Kurien C. Thomas (193&)



e - 17 -
CHAPTER II

'TRENDS _IN GROWTH - PADDY

The salience of sustained growth iﬁ crop production
needs no emphasis. With the advent Qf technological rev-
olution in agriculture, the procéss of agricultural deve~
lopment has assumgd‘a janiform aspect, with grow;h as well
as stabiiity'in crop production engaging the‘attention of
economists and plénners. The study of one without the
other will put the exercise out of persepctive. The qu-
estion,that suggests itself is, whether instability is
inhefent in the process of gfowth.

The focus of our study is'oh\instability patterns in
paddy production, productivity and acreage in the distr—
icts of Tamil Nadu. However,vsince instability is best
discussed in the context of growth, in this chapter, we
discuss the growth performance of paddy in order that
it may serve as a backdrop for our detailed analysis of
instability that is to follow,in the next chapter. Bes-
ides, instability is measured around a trend line that
estimates compound growth fates per annhm.-

In Section I of this chapter, we highlight the imp-
ortance of paddy in the rural economy of the state, deli-
neate trends in paddy acreage, yield and output through
semilog trend equations and report compound growth rates
per annum for the years 1951-52 to 1982-83. We also ex-
amine the intra-zonal similarities and differences in
growth patterns. This becomes necessary,if we are to
determine whicﬁ inputs are critical to each zone, apd

within the same zone, whether the districts respond uni-



: - 18 - :

'formly.to these inpufs. Supportive details on the likely
determinants of growth are giben,wherever necessary.

Section IT is an intertemporél study. It traces
the behaviour of the districts over two time periods, one
predéting the new technology and the other coinciding with
it. Intrazonal and inter-zonal differences and simila-
rities in growth performance are highiighted to show how
different districts within thé same zone have responded
differently to the advent of the green revolution.

SECTION - I

INTERDISTRICT PATTERNS IN
~ GROWTH

Paddy fields dominate the Tamil countryside. Paddy
has been the single most dominant crop in Tamil Nadu in
the post-Independence era. it occupies nearly a third
of the gross cropped area in the State. In wet lands co-
mmanding flow irrigation, two or even three crops are ra-
ised annually, depending on the duration of water flow.

In single crop lands, paddy is rotated with crops 1like
banana, sugarcane betal or pulses. Table 2.1 highlights
the importance of paddy in the Gross Cropped Area of thé
state,as well as in each of its districts in the decades
following I ndependence. The diétricts are arranged in
the desceﬁding order of the proportion of their Gross
Cropped Area allocated to paddy in 1951-52.

From Table 2.1., we find that paddy acreage has peak-
ed in the sixties only to slide back slightly in the eigh-
ties, The.trend persisted'in the state as a whole,as well

as in most of the districts, It is interesting to note
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TABLE 2.1.
)4 SHARE OF PADDY IN THE GROSS CROPPED AREAEj
3year Average 3 year Average 3 year Average
1951-52 to _ 1965-66 to 1980-81 to
1953754 1967-68 1982-83
.Tamil Nadu 30.37 - 36.27 34,83
1. Thanjavur 80.97 | 75.93 : 72,27
2. Chingleput 65.83 | 72.86 72.17
3. S.Arcot  37.43 44.5 34.23
4, N. Arcot 28.03 | 41.8 . 28.23
5. Ramnad 28.97 4i.33 . | 48.0 |
6. Tirunelveli|  23.3 26.27 29.13
7. Tiruchy 23.27 - 28.0 | 38.53
8. Madurai - . 21.53 | 244 24.03
9. Kanyakumari - : 50.27 44,0
10. Salem 11.6 13.67 11.07
11. Coimbatore 5.4 | : 10.17 13.03

Source : Season and Cfop Reports of Tamil Nadu.

that the share of paddy acreage has been slightly eroded
in the traditionally paddy intensive coastal districts

although these continue to be leading paddy districts in

the eighties as well. On the other hand, in the relatively

drier districts like Ramnad Coimbatore, Tiruchy and Tiru-
nelveli, there seems to be a shift towards paddy. This
‘shift implies changes in these districts that might have
rendered paddy cultivation more attractive.
Nevertheless, the inter district differences notwith-
- standing, paddy continues to be the single most important
crop in Tamil Nadu in terms of acreage. Hence our focus

on paddy.
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TABLE 2,2
COMPOUND GROWTH RATES PER ANNUM - PADDY (1951/52 -~ 1982/83)
Average share Average share off Average share of - Mean yim
DISTRICTS of Paddy in District din the|| District in the COMPOUND GROWTH RATES P.A.|eld per
the GCA of the | total PADDY area|| total PADDY output ‘ \ - hectare
District : of the State of the State OUTPUT ACREAGE YIELD in Kgs.
1951/52-1982/83| 1951/52-1982/83 | 1951/52-1982/83 ~ 1951252~
Z 7 7 198283
1. Chingleput] 72.01 12.72 10.87 S 2,3% 0.6% 1,8% 1456
2, S. Arcot 40,08 11.65 12.59 2,0% | 0,5% 1. 4% 1833
13. N, Arcot 36.00 9,95 10.07 1.5% | 0.3* 1.2% 1716
4. Salem 11.90 4.12 4,84 O o O () 0,4*% 1859
5. Coimbatore 10.77 3.89 4,92 3. 4% 1.9% 1.5% 2137
6. Tiruchy 30.54 9.64 9.35 1,8% 1.1% 0,.7* 1636
(Tiruchy - v .
Truncated) - (8.14) (7.93) (0.1) [(1.0)* (1.1)* {1693)
7. Thanjavur 75.23 24.67 24,79 1.5% 0.3% Te1% 1717
8. Madurai 23.19 6.08 1 6.95 1.4% 0.2 1.2% 1940
9. Ramnad 35.58 9.78 6.13 1.6% 2,0% -0.3 1071
10, Tirunelveli 26.35 5+95 7.07 1.4% 0.1 1.3% 2022
11.Kanyakumari 49.61 2.29 2.57 0.1 [=1.1% 1.2% 11927
TAMILNADU | 32.50 100, 74& 100, 15& 1.8% | 0.9 1.0¢ 1705
* _ Indicates significance of Trend at 95% Level.
@ - Indicates 8%§aificance of Trend at 90% Level, :
£ -~ Exceeds 10‘&' %o double counting of Arantangi Taluk in Tiruchy as well as Thanjavur,
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We have used time series data on paddy output, acreage
1 We have

and yield for 32 years from 1951-52 to 1982-83

fitted time trends through semilog regressions for each of

the three variables, viz. output, acreage and yield. The

study focuses on interdistrict as well as intertemporal

'patterns. Constant growth rates estimated from semilog

regression results have been reported.

We begin with an assessment of the district level patt-

erns of’growth,‘ An interdistrict pattern of growth will

assume a proper perspective only when analysed in the con-

share in the state'S total paddy

text of the district's
acreage and output. Therefore, Table 2.2. presents, in
addition to the estimated growth rates, districtwise, for

paddy output, area and yield, the relative share of each

district in the state's paddy acreage and output.

First, a look at the state level performance of paddy.

!
According to our estimates, during the 32 yeafs under re-
N

view’ Tamil Nadu produced an average of 4128 thousand
tonnes of paddy from 2412 thousand hectares of land. The

growth rate of output has been estimated at 1.8% p.a.

that Tamil Nadu lies in the low-to-moderate

o . .
LY Considering

I w

] . . . . .

l e = rainfall region (500-1000 m.m.) within India and that
Al — 5% . . . .. . . . :
N =90 | its soil is deficient in organic matter, nitrogen and pho-

%“'v-==g" 8 °

o N =7

Dg’fg\;'— sphoric acid, the state's growth rate of paddy production

is not unimpressive .
output growth seems to stem as much

In our estimates,
Yield

from acreage expansion as from growth in yield.

seems to have grown slightly faster at 1% p.a. while area

growth is 0.97 p.a. during the 32 years under review.

iss
*YET) -u4 hENE

M7
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With a mean'yieldAof 1705 kgs/hectare Tamil Nadu can
be ranked in the High Productivity Group of states for rice
Alagh and Bhalla's study3 ‘also ranks Tamil Nadu in High
Productivify Group with 2007 kgs/heéﬁare for the three
year period from 1970-71 to 1972-73.

High productivity is perhaps not to be unexpected
in a state where more than two thirds of paddy area is
irrigated. While the paddy intensive districts are irr-
igated by all sources of irrigation including those.that
depend upon rainfall for their replenishment, wells are
becoming a more important|source in the state,in recent
times. Wells (sole irrigation and supplementary) provide
an assured and regulated source of water supply and hence
are considered conducive to high yiéldsper hectare. Table
2.3. shows the sourcewise share of Net Irrigated Area in
selected years across the four decades, at the district
"level.. |

The state level scenario of growth subsumes widely
variant but interesting patterns at a more disaggregated‘
level. Therefore we now look at the districtwise patterns of growth
In our interdistrict analysis we propose to see if dist-
ricts with similar agro-climatic characteristics behave
in a similar fashion when it comes to growth patterns.
We shéil further attempt to see what distinguishes distéca
within the same agro-climatic zone. For this purpose we
have grouped the districts into five agro-climatic zones.

The cost of cultivation surveys of the Ministry of

Agriculture divide Tamil Nadu into seven agro-climatic

zones according to their soils, annual rainfall etc. 1In

out study if we were to " classify 11 districts into 7. agro-
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TABLE 2.3.

SOURCEWISE PERCENTAGE SHARE OF NET IRRIGATED AREA IN SELECTED YEARS

DISTRICTS 1851=52_ 1961-62 , 1971272 1980-81
At B c| D A B Cl{ D A B " ¢ci{ DD |~ A "B} ¢ D
1.| cHINGLEPUT | 4.46| 69.07| 0| 24.4| 1.93) 75.02) 0| 20.73] 2.81 | 70.43| 1.87| 22.02| Z.14|50.9 [11.63 | 34.12 |
2.| souTs ARCOT| 38.56 | 34.37] 0| 25.7| 23.57| 45.61)1.33 25.22 23.34| 33.62 2.56| 37.30 22.93 10.85 [26.00 | 38.61
3.| NORTH ARCOT 5.99 42.43] of 51.1ﬁf 6.13[ 47.02| 0| 43.65] 4 32! 38.87) 0.13] 55.84] 3.45 17.01 | 0.23 | 78.49 ;
4.| SALEM § 11.07 | 30.52] ol s56.04 17.76| 17.18/0.05| 62.67| 13.38] 17.72| 0 | 68.62| 9.6 | 5.52| O |83.68 |
5. COMBATORE | 21.27| 4.41| 0] 71.72 42.43| 2.6 | 0| 54.08| 46.58] 1.99| 0 | 50.23 23.032 3.194 0% |73,79%
6.| TIRUCHY 35.85| 36.99|° 0} 23.67;45.23- 28.51| 0.04 23.43| 33.05| 33.14|. 1.65| 30.41|44.049 "9.87@ 1.41@| 43,56@
;.| THANJAVUR | 95.11| 4.07] o] 0.7 93.82| s5.2| O 00.94/ 91.31] 5.77| 0.04| 2.76/94.16| 0.63|0.67 | 3.83 ;
8.| MADURAI 35.35| 27.02| o 36.59 31.16| 27.02 o 41.82 29.47| 24.73| 0.79] 44.02| 24,54 | 21.56 | 0.45 |52.89 !
9. RAMNAD 0.15| 64.66| of 33.61 0.15| 88.86] 0| 10.95| 0.14| 81.81] 0 | 17.99] 0 | 72.10| 0.13 |27.42 |
10.| TIRUNEL- | 14.56| 61.34 0| 23.39 13.81 sg.58 0 27.17] 13.02] 45.23] 0 | 40.68]11.95] 45.80 0.22 | 41.59
VELI | .
11. ﬁﬁg}AKU‘ —| - - =l s82.5]17.5| o 0 | 59.62] 35.7| 0.15| 2.06/41.3 | 56.38| 0.58 | 0.95 i
- b ) . A n 1 ?

et ©

*
@
A
$

- Figures relate to truncated Coimbatore excluding Peri&ar District.
- Figures relate to truncated Tiruchy excluding Pudugottai District.

~ Canals, B - Tanks, C - Tubewells, D - Wells..

- Salem includes Dharmapuri.

Source

: Compiied from Season & Crop Reports o

i

[

f Tamil Nadu (various ‘issues).
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climatic zones, we ﬁay not'be able to arriie at any mean-
ingful batterns. Therefore, we have siightly'modified
the zonal classification given in the cost of cultivation
surveys and divided Tamil Nadu_into five agro-climatic
zones, ih wvhich we have taken into account, in addition
to soil and rainfall characteristics, the impoftance of
paddy in the rural economy of the district. Zone 1 th;
erefore comprises of Chingleput, South Arcot and North
Arcot,all three districts falling in the High Rainfall

4

category ahd contributing approximately 107 each to the
state's paddy acreage and outp‘ﬁt. Zone 2 comi)rises of Thanjavur
only. . Although Thanjavur is akin to the districts in Zone 1 as
far -as-rainfall is-concerned, its soils are richer. . Besides,, Thanja-
vur-tonﬁributgs one fourth.to the state's paddy acreage-as well as gutpnt
thus forming the leading paddy district. -Zone 3 comprises of Coimbatore
and Salem, whose share in the paddy- acreage and output of the State
are relétively-unimportant, However; Salem has better
rainfall'than dry Coimbatore and the former's soils are
richer too. in zone 4 we have grouped Tiruchy, Madurail
Ramnad and Tirunelveli, all receiving moderate rainfall
(between 700 and 900 m.m. per annum) and that, chiefly

from North East Monsocon. However Tiruchy has fertile

soils in deltaic regions, unlike the other districts.

Yet, owing to the fact that all the four districts from

the state's secondline paddy districts with a share of
approximately 67 to 10% each in the State's paddy acreage
and output, we have included Tiruchy in zone 4. Finally,

in Zone 5, we have Kanyakumari, a very heavy rainfall dis-
trict, which is also.paddy intensive, although -its" con-

tribution to the State!s paddy output is negligible, owing




to its'
Zone
Zone

Zone

Zone

Zone

Grow

small size.

1
2

5

th

Chingleput, South Arcot, North Arcot.
Than javur.

Salem (including Dharmapuri), Coimbatore
(including Periyar)

Tiruchy (including Pudukottai), Madurai,
Ramnad, Tirunelveli. '

Kanyakumari.

patterns in a paddy intensive district would

be of greater relevance from the standpoint of total

paddy output of the state,than, growth patterns in

non-paddy districts. Besides,it woud be interesting

to asses

s,

the growth performance of the already paddy

‘intensive districts against those districts, whose pot-

ential for paddy cultivation,may not have been fully

tapped,

as

yet. Therefore, it becomes necessary to rank

‘the districts in the descending order of their mean

paddy output, mean paday acreage and mean paddy yield

(vide Table 2.4) and againlin the descending order of

their growth rates in paddy output, acreage and yield

(vide Table 2.5) and juxtappose the two (vide Table 2.6).

A scrutiny of Table 2.4 revelas that ranking of

districts by mean paddy output is almost similar to rank-

ing of the districts according to mean paddy accreage,

but not to’ranking of districts by mean paddy yields

per hectare. This would imply that the acreage component

in mean

output is weightier than the yield component.

However in recent times, yield is becoming more important

for paddy output and this is evident from the growth

rates of paddy yield which are higher than growth rates

of paddy acreage in 7 out of 11 districts. 1In other
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TABLE 2.4
DISTRICTS RANKED 1IN THE‘DESCENDING ORDER OF .. .'THEIR
MEAN OUTPUT, MEAN ACREAGE AND MEAN YIELD OF PADDY
1951-52 - 1982-83
MEAN OUTPUT MEAN ACREAGE MEAN YIELD

1. 'Thanjavur 1. Thanjavur 1. Coimbatore
2, South Arcot 2. Chingleput 2. firunelveli
3. Chingleput 3. South Arcot 3. Madurai
4, North Arcét 4, North Arcot 4, Kanyakumafi
5. Tiruchy 5. Ramnad 5. Salem
6. Tirunelveli 6. Tiruchy 6. South Arcot
7. Madurai 7. Madurai 7. Thanjavur
8. Ramnad 8. Tirunelveli 8. North Arcot
9. Coimbatore 9. Salem’ 9. Tiruchy
10. Salem | i0. Coimbatore 10. Chingleput
11.» Kahyakumarivll. Kanyakumari 11. Ramnad

words, perhaps, acreage expansion is reaching a plateau

ana output growth in the future will have to come chi-
efly, from yield increases.
| Yet another observation that strikes us is that, growth
patterns in paddy output, acreage and yield, as well as
méan yields cut across zonal classifications. Districts
within the same zone display differential yield levels
as well as differential rates of growth.

From Table 2.6, we find that in Zone 1, Chingleput
is a Low Productivity district that has a low yield level
6f 1456 kgs/hectare while the two Arcots figure in the Me-
dium Productivity group. Considerating that these three

districts have similar rainfall patterns and that

Chi-

ngleput is in fact’a coastal district with deltaic soils,
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TABLE - 2.5

DISTRICTS RANKED IN THE DESCENDING ORDER

OF GROWTH RATES 1IN

PADDY OUTPUT,

ACREAE

AND YIELD FOR THE PERIOD 1951-52-1982-83

OUTPUT

Coimbatore

Chingleput

South Arcot

Tiruchy

Ramnad

North Arcot
and Than-
javur

Madurai and
Tirunelveli

Salem

Kanyakumari

10.

ACREAGE

Ramnad
Coimbatore

Tiruchy

Salem

Chingleput

South
Arcot

North
Arcot

and
Thanjavur

Madurai

Tiruneliveli

Kanyakumari

9.

YIELD

.kChingleput

Coimbatore
South Arcot
Tirunelveli

North Arcot

"Madurai and

Kanyakumari

Thanjavur

Tiruchy

Salemn

Ramnad
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Y
TABLE 2.6

IWO-WAY CLASSIFICATION OF DISTRICTS BY THEIR MEAN OUTPUT, MEAN -"ACREAGE AND
MEAN YIELD LEVLS AND GROWTH RATE CATEGORIES,

OUTPUT ACREAGTE YI ELD
HIGH GROWTH |LOW GROWTH HIGH GROWTH| LOW GROWTH rHIGH GROWTH |LOW GROWTH
HIGH South Thanjavur — Than javur Coimbatore _—
MEAN Arcot North Chingleput Tirunelveli
Arcot South Madurai
' Arcot _ Kanyakumari
Ching- North
leput Arcot
MEDIUM - |
MEAN Tiguchy
Tirunelveli] Rammad Madurai South Arcot Salem
Madurai Tiruchy Tirunelvelil Thanjavur
Ramnad - North Arcot
LOW Coi ‘ . . :
MEAN oimb- Salem Coimba~ Salem Chingleput Tiruchy
atore Kanya-— tere Kanya-— Ramnad@
kumari Kumari@

% _ Tiruchy has the same growth rate as the state.
@ - Indicates Negative growth rates.
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it is surprising £hat none of these distficts figures in
the Higthroductivity category. Moreover, what distin-
guishes yield levels within the same Zone?

During 1951-52 to 1982-83, Chingleput has only 81.47%
of its' paddy area irrigated}the secbnd lowest in the state
(vide Appendix 4), Besides, tanks form the main source
of irrigation in the district (Table 2.3.) with ground
water sources making a dent in the irrigation scenario
only in recent times. The vulnerability of tank irriga-
tion té the vagaries of the monsoon may be a reason for
Chingleput's low productivity status. However fhe two
Arcots have a much higher proportlon of thelr paddi area
irrigated (93 33%Z in South Arcot and 97,.,32% in North Arcot)
North Arrot has a very siguificaﬁt proportion of its
_paddy watered by wells which are considered dependable.
This nothwithsténding, if productivity levels in tﬁe
districts are low, it is indeed baffling.

However, growth rates in paddy yields in all the
three districts in Zone 1 are impressive, They figure
in the High Growth rate category for yield. However,
within the Zone, North Arcot has the lowest growth rate
despite its dependable and considerable source of irri-
-gation. This compels one to look beyond the quality
and extent of irrigation, perhaps, towards technological
factors, for the determinants of yield levels and yield
growth rates in the districts witﬁin Zone 1.

What determines productivity levels and growth rates
in the paddy-bowl zone ? Thanjavur with three quarters of
its cultivated area under paddy,and contributihg a sizeabl
25% to the states' paddy output is too saturated to reg-

ister high growth rates in paddy acreage or output.
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R However, when it comes to productivity, this deltsa
district with heavy rainfall has a mean yield level lower
than than of six other districts in the state. Its
growth rate is 1.1. %2 p.a. for yield,which is just above
the state's average growth rate.

An explanation for this none-too-spectacular perfor-
mance of Thanjavur is to be sought in its sources of irri-
gation, levels of multiple cropping and the extent of
technological upgradétion.

Thanjavur is a high rainfall district. However most
of the rain in the district comes from the North-east
monsoon at a time when it is not direétly usable jue to
concurrent availability of riverflows. _Besides, although
:95.74% of paddy in Thanjavur is irrigated, it is lower than
Ehe ﬁropcrtionﬂof.paddy area irrigated obtaining in the High Productivity
:gregggogfdistric;s( (Qidgwépggndix 4). Canals are Thanjavur's mainstay.

Fertile Thanajavur has induced farmers to grow two ﬁaddy
crops a yvear from days of yore. While area under third
crop is virtually negligible, the level of multiple cro-
pping in quite high because of the 1large area under the
second crop. Whether this would depress productivity
of land is a moot queStion.' The answer will have to
take into account, inter-alia, the level of inputs and
technology.

Thanjavur has an average of 93.31%7 of its paddy in HYV,
in the last 7 years under our review (viée Appendix 5). It
is the second highest proportion of HYV. area in the state
for that period. This notwithstanding, if its productivity
leV§ljis not impressive enough, perhéps, technology and

irrigation are not the only factors to reckon with, in
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Thanjavur's yield performance. Structural and institu-
tional factors may‘havé a role to play in Thanjavur's
praductivity Rgrfofmance.

Now we come to the most striking of intra-zonal
differences. Zone 3 has two districts - Coimbatore
and Salem which are dissimilar in their beha;iOur. In
our anélySis Coimbatore stands out as the only district
with high rates of growth in paddy output, acreage as
wéll as yieid. Paddy is not an important croﬁ in this
relatively dry district. It occupies' just 10.77% share
in the district's Gross Cropped Area. ~The district’
contibutes a mere 3.897 to the state's paddy acreage and
4.927 to its dutput.

Coimbatofe is the fastést growing district in the
state with 3.47 p.a. growth';ate in paddy output. Acreage
growth is not inconsiderable either at 1.9Z p.a. as against
the state's average growth rate of 0.9% p.a.

While rapi& growth rates in output and acreage in a
district with low mean output and low mean acreage»need
not be surprisiﬁg, one is struck.by the high yiled levels
in Coimbatore - 2137‘kgs/hectare (State averge is 1705
kgs/hectare) in this fain shadow disfrict. Coimbatore
has not only high mean yields, but also high yield growth
rate at 1.5% p.a., second only to Chingleput's growth rate
of 1.8% p.a.

Salem, the other non-paddy-intensive district in the
same zone turns out to be a mixed bag. While it figures
in Low Growth category for acreage, its performance
in output and yield fronts has not been satisfactory either.

Even mean yield is only 1859 kgs/hectare, enough to
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warrant tﬁ; diétrict's inclusion.in the Medium Productivity
groﬁp only. And to crown it all, Sélem's yield is growing
at a slow pace of 0.4% p.a. only-the second lowest in the
state.

In fact, Salem receives more rainfall thén Coimbatore. Both
the districts have a very high proportion of their paddy area irr-
gated, viz. Salem 98.847 and Coimbatore, 99.46%}(vide Appendix 4).
Even when it comes to quality of irrigation, Salem has a much
'higher proportion of its paddy irrigated by ground4water sources
(vide Table 2.3).

However, Coimbatore has almost all its paddy under
HYVS (in the last 7 years) whereas in Salem, it is just
60.56% for the same period. Perhaps, that is what acc-
ounts for Coimbatére's spectacular performance vis-awis
Salem., If it is so, in Zoné 3, technology may be said
to be the more important determinant of productivity levels.

Zone 4 comprises of the State's secondline paddy
districts, They display similar characteristics with
respect &6 mean output and acreage, but display different
productivity and growth patterns.

Interestingly, Tirunelveli aﬁd Madurai are tﬁe\High
Productivity districts while Tiruchy and Ramnad are Low
Mean Yield districts within the same zone, Ramnad has
the lowest proportion of paddy area irrigated, in the
State, 75.1%Z and most of it from tanks. Tiruchy on the
other hand, has over 907 paddy area irrigated and relies
almost equally on ground water and on canals. While
Ramnad!s - HYV area is less than half 6f its paddy
area, Tiruchy has 77.38% of its paddy area in HYVS., Yet

Tiruchy figures in the Low Productivity category.
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Madurai and Tirunelveli which f£all in the High
Pfodudtivity group have over 99Z>of their paddy area |
irrigated and most of it from wells. Also, in recent
years®c considerable - paddy area is under HYVS, in these
two districts, ‘which perhaps, expléins their high yield
levels.,

When it comes to yield growth rates, the two high
productivity districts (Madurai and Tirunelveli) are
fast growing, vhile the other two 1low productivity
districts (Tiruﬁelveli and Ramnad) are slow growing.

In fact, in Ramnad, yield levels ére decelerating at the
rate of -0.3% which makesthis district unique. Perhaps
in Zone 4, both irrigation and technology may be critical
factors for productivity levels as well as prodpcti;ity
growth, Acreage'expansion is high in Ramnad énd Tiruchy,
4 despite their low yield levels, while it is low in Madurai
and Tirunelveli.

Output growth in Madurai, Tirunelveli and Ramnad is
low, while in Tiruchy, paddy output is growing at the same
rate as the state's average growth. If output growth in
Ramnad is slow despite fast acreage expansion, it must
be dug to rapid deceleration in yield levels.

Kanyakumari in Zone 5 deserves : mention for  its

high productivity levels,which we may ascribe, atleast parti-

2
ally, to almost a1l its paddy area being irrigated. However,
paddy area is declining at a fast pace of -1.17 p.a.
indicating, diversification of cultivation in that district.
To sum up, we examined output, acreage and Jyield
levels of.paddy and their compound growth rates per annum,

across districts and across agro-climatic zones. We

also speculated on the likely determinants of yield levels
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..and growth rates'in each district/zone. We found that
factors critical to high prodhctivitj levels and fast
grm;lth rates appeared to differ from zone to zone and evern within
the same zone, between districts. While technology seems
to be critical to high yield .levels in onevzone, in
another its importance is not that paramount. In yet
another zone, it is the quality (source) of irrigation
that distinguishes a High Productivity - High Growth rate
district from a Low Productivity-Low Growth rate district.
Yield levels seem ﬁo be depressed, despite technological
upgradetion and extensive and dependable irrigation in
another zone, perhpas, owing to multiple-cropping or
institutional factors.

The foregoing discussion on interdistrict growth
patterns is expected to serve as a background for the
discussion on instability. ‘It would be interesting to
see if those factors that distinguieh growth pace amongst
districts are reflected in differential instability
patterns as well., 1In other words, we shall see whether
high growth rates.achieved under controlled conditions
of cultivation make, for greater stability or whether
faét growth is inevitably attendaﬁt with greater
instability, etc.

But before we go into the instability analysis,
we will look at the inter-temporal patterns in growth)

in the next section.
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SECTION - II

INTER TEMPORAL PATTERNS 1IN GROWTH

Instability is often associated with the heﬁ technology.
It has been said that the varietal improvements and improved
use of fertilisefs has not just accelerated the pace of growth,
but has also rendered production, relatively more unstables.
Rao argues that this is so because, the new technology is
essentially Yield-oriented, and that, fluctuations in yield
' are‘far_greater than”fluctuatiégs in area. Therefore, out-
put increases through higher yileds are unstab1e6.

To assess the nature and magnitude of production insta-
bility‘in the period of the new technology,ope ;équifes a
thorough understanding of the néture and magnitude of growth
patterns in that pgriod. Therefore,.in ~this section we
look at growth rates in paddy output, acreage and yield
'.duripg two time periods, the first preceding the new techno-
logy and the second, coinciding with it. Th#s would Help: us
find outTwhether it is indeed yield growth that has contri-
buted to fast output growth,in recent years.

The;e»is further justification for an infer—temporal
' stﬁdy of growth rates. 32 years is a long period which has
witnessed many developments. A single average growth rate
for this entire period may be too compressed to bring out
the effect of these developments on growth processes. There-
fore, we decided to split the 32 years into two sub-periods,
one extending over 14 years from 1951-52 to 1964-65 and the
second, over 18 years from 1965-66 to 1982-83 [1965-66
was a drought year elséwhere in the country but the ‘districts
of Tamil Nadu, were not so severly affected, although the trend

was unmistakeably downward (vide Appendix 1)].
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Our periodisation déés not correspond exactly to the
introductipn of the seed-fertiliser technélogy in Tamil Nadu.
This took place gradﬁlly, over a period of time)énq,at a
differential pace in the different districts. However,
our Second Sub-period (1965-66 to 1982-83) is 1likely to
capture the impact of the new technology in substantial
measure7. |

A cursory glance at Table 2.7 reveals that output
grew much faster in the state as well as in a majority of
the districts,'during the First period. This owes to, rapid
area expansion.which is evident from the high growth rates
of.paddy acreage during Period I. In the Second Sub-period,
if output growth is bositive,,it owes substantially to
yield growth, because paddy area has actually been decli-
ning in‘the Second Period in most of the districts, as well
'és;at the state level. |

Two conclusions emerge from the foregoing observations.
The first is.,that the era of gre@n revolution is associated
with faster yield® growth.' Secondly, judging from the dim-
ension of the output growth rates in both the sub- periods,
'it is acreage g;owth that is the weighier component in out-
put growth. This second observation suggests that if
indeed it is yield instability that makes for production
instability in the Second Sub-period, it (yield inséabiliq]
has to be fairly high to make output fluctations felt.

Another tentative conclusion we might come to is that,
perhaps)acreage expansion is4genera11y reaching 'a plateau.
This may be so,because, the share of paddy in:the 6ross Cropped
Area has been more or less stable although, paddy seems to
losing ground in most of the districts in the Second Sub-

period.




(Period I — 1951/52 -~ 1964/6

s = D4 = 3

INTER TERPORAL COMPARISON OF GROWTH RATES

TABLE 2,7

5) (Period II 1965/66 — 1982/83)

14.

DISTRICTS QUTEUT G.C.A, YIELD » n~y3§gcg§éﬁgw' M%ﬁNKgTELp
Period| Period | Period | Period | Period| Period Period I| Period II | Period | Period
I II I IT I II I 1T
1. Chingleput | 4.4% | 1,7 3.9% | =0.7 0.6 | 2.4% 295213 | 315486 1215 | 1644
2. S. Arcot 2.0 0.2 3.0% | —1.6% | -1.0 | 1.8% 261190 | 296258 1561. | 2045
3. N, Arcot 4.1% | 1.5 4.9% | -2.6 |-0.8 | 3.0* 227816 | 249640 1549 | 1846
. Salem 3.9% | 0.4 3.8¢ | 1.4 | 001 | 1.3 99362 | 113443 1814 | 2390
5. Coimbatore | 8,4% 2.6% B, 2% 1.4 2.0 1.2% 84382 101048 1813 1895
|6. Tirucny 0.4 | 2.2 | 2.2¢ | 0.9 [-1.8 | 1.3 | 209974 | 249923 | 1519 | 1728
7. Thanjavur | 0.8 1.8% 1.1% | =0.4 | ~0.3 | 2.2% 572902 | 612218 1554 | 1844
8. Madurai 2.0 2.5 2,1% | =0,3 0.1 | 2.8% 144806 | 148128 1751 | 2088
9. Ramnad 1.9 0.7 5.2¢ | 0.2 |-3.4 |0.3 196914 | 266284 1069 | 1074
1o.kanyakumari 2.9  [=0.4 0.2 | =1.6% 3.1 1.2 59611 53048 1737 | 2022
11.Tirunelveli | 1.8 2, 0% 2.4% | -0.1 |-0.5 |3.1% 144975 | 142202 1798 | 2197
Tamilnadu |2.5% | 1.6 3.6% | =0.5 {=1.1 |2.1% | 2233045 [2551315 1558 | 1819

* . Indicates that the trend is significant at 954 level.
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We shall follow the zonal classification adopted in the previous
section. However, before we go into a detailed analjsis 6f the district-
wise picture, it would be rélevént to mention here that yield trends in
the First Sub—pefiod and area trends in the Second, proved to be non-
significant for the state as a whole, as.well & for most of the indi-
vidual districts (vide footnote to Table 2.7).

Table 2.8 classifies the districts into High, Low and Negative
growth categories in output, area and yield of paddy in each time period.
The state's average growth rate was taken as the éut—off pointvto
distinguish between High and Low groups. Where the state's average it-
self_turhed out to be negative, as in the case of paddy acreagebin the
Second-Sub—period, all the districts with negative growth rétes were
lumped together in the third category (Negative) and those with positive
growth rates were g¢onsidered :élatiyely fast growing.

Tabel 2.9 complements Table 2.8 indicatihg the direction of move-
ment of each district with respect to gfowth performance in the Second
Sub-period, relavive : tothe First.

The overall impression is one of inter-temporal change in the

patterns of growth-whether it be of output, acreage or yield. However,

these changes are more evident in certain zones than in others.

Zone 1 echoes the state level inter-temporal trends.
All the three districts in the zone viz. Chingleput, South
Arcot and North Arcot witness a deceleration in output and
acreage growth and an acceleration in yield growth in the
Second period vis-a-vis the First, if we take the absolute
magnitude of the growth rates. However, when we classify
the districts according to High/Low/Negative categories
of growth as in Table 2.8, we find that, Chingleput

continues to be in the High Growth category for paddy
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TABLE 2.8
INTER-TEMPORAL CLASSIFICATION OF DISTRICTS INTO HIGH, LOW &
NEGATIVE GROWTH CATERGORIES — PADDY (PERIOD I- 1951/52 1964/65)
(PERIOD II - 1965/66=1982/83)
. OUTPUT ACREAGE YIELD
Period I Period II Period I - Period_II» Period I Period II
Chingleput . Kanyakumari| Tirunelveli
_ Chingleput Coimbatore Chingleput Coimbatore Coimbatore North Arcot
HIGH-GROWTH Nerth Arcot} Tiruchy North Arcot Ramnad Chingleput Madurai
DISTRICTS Coimbatore Than javur Coimbatore Tiruchy Madurai Chingl eput
Kanyakumari| Madurai Ramnad Salem Thanjavur
Solem Tirunelveli Salem
South Arcot South Arcot Tiruchy .
_ Thanjavur . | South Arcot Than javur South Arcot
LOW-~GROWLH Madurai North Arcot Madurai - — Salem
DISTRICTS Ramnad Ramnad Tirunelveli Coimbatore
“ Tirunelveli| Salem Tiruchy Ramnad _
Tiruchy Kanyakumari
Chingleput
South Arcot South Arcot
North Arcot North Arcot
NEGATIVE~ ——— Kanyakumari Kanyakumari Than javur Tiruqhy ———
GROWTH DISTRICTS Madurai Than javur
Tirunelveli Ramnad
Kanyakumari Tirunelveli

Salem
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TABLE 2.9

~

Table showing the Direction of Movement from Period - I
(1951/52-1964/65) to Period - II (1965/66-1982/83) of
each District in the Growth Rates of Paddy Acreage,
Output and Yield.

DISTRICTS QUTPUT G.C.A, YIELD
1. Chingleput J J T
2.  South Arcot y N% T
3. North Arcot v oV : 5
4, Salem- \l, | \l/ | /I\
5. Coimbatore \1/. | BN J
6. T_i?rl-uchy' ~ % A
7.  Thanjavur T N AN
8. Madurai A J A
9.  Ramnad | N D N
10. Tiruvnelveli 1T 4 A
11. Kanyakumari J e 3

Tamilnadu ) ~
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output, whilefNorph Arcot has moved down to the Low Growth cate-
gory during the'Sécdnd period. Thué»we have two districts in Zone
1 (Chingleput and South Arcot) maintaining their earlier ranking
with respect to paddy output, while one districks (North Arcot)
seems to have fared worse in the Second Sub-period. This, as
we have already poinfed_out while examining the trends for the
whole period, is due ﬁo, a sharp decline in paddy acreage after
the mid-sixties. We found a shift away from paddy towards sugar-
cénevwhich happened in the Second Sub-period, in North Arcot .

C@ingleput which figured in the High Yield Growth rate
cétegory in Period, I, continues fo remain there in the Second Sub-
périoé és @ell. The two Arcots have improved their yield growth
rates in the latter period but thevperfofmance,of North Arcot is
much more impressive whence the district leaps from Negative Growth
in the First Sub—period to High positive growth in the Second.

In fact, . positive output érowth rates in.all the three
districts, in the Second Sub-period, are due entirely to their )
impressive yield perfofmanée.

Thanjavur in Zone 2 also conforms to the stété level picture -
area expansion and yield decline in the former period and area
shrinkage and High Yield Growth in the latter period. Mention must
be made of the rather iow acreage growth, 1.17 p.a., even in the First
Sub-period which only.goes to‘show that this fertile and well-irri-
gated district was already being extensively cultivated. Gross
Cropped Area under all crops in Thanjavur district exceeded 100%
of the total physical area of the district from 1972-73 onwards
dipping below 100% only in two years thereafter, viz. 1976-77
and 1982—838. This highlights the extent of multiple cropping

in the district that would render acreage expansion difficult,

unless paddy steals the ground from other «crops in the district.




-;ﬁﬁhén;ve consider growth rates in yield pér hectare,
ThanjéVqr,lﬁke“Tirunelveli.<and North Arcot, leaps from
ANegative to High Growth category, thanks t6 the advent or
the hew technology. (overv90% of its' paddy area was
sown with HYVS). |

Zone 3 pfovides some interesting con&ast$.' When we
-consider the absdlute.magnitudes of change in the _ growth
rates, we find that~Salem conforms.to tﬁe state .level
c§cene, wiﬁh higher output and acreage growth, and lower
yield growth_in tﬁe First.Sub—peribd, relative to the
Secqhd Sub-period. However, Coimbatore has fared worse
in all the three respects- output, acreage & yield in the
Second Sub-period. |

A massive 8.47 p.a. growth rate in output in the pre-
1965'years is matched by a considerable 2;6% p.a. growth
in the Second Sub period which puts Coimbatore almost on
top of the 1ist for outpuf growth, JUnderstandably, a
substantial proportion of output growth in the First
period comes from acreage expansion. But the more int-
eresting observatidﬁ is that,even in the Second period
when paddy was losing'ground elsewhere in the state, Coim-
batore was registering high (in'fact the fastest in the
State) growth rate in acreage.

However, the most striking observation is that)in
Coimbatore yield grew faster in the pre-green revolution
era at 2% p.a. while it slackened to 1.2.% p.a. in the
years after the introduction of the new technologyt> Thus ,
C;imbatore makes retrograde movement from High Yield Growth
dis;ritt, to a Low Yield Growth district, the technological

revolution)notwithstanding. (The level of multiﬁle cropping
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has come down after the mid sixties and therefore, it.can
not be héld responsible for lower yield growth rates in
the Second éub—periodj;

While this can be-atfributed partially to the High
Mean Yield levels (which precluded the possibility of
spectacular increases) in the district even in the former
period (1813 kgs. per hgctare), it is surprising that
.desﬁite an almost 100%Z HYV adqptidn, yield growth in
the district.- has slackened invthe'Second Sub-period..

| Salem-has declined from a High output, 'acreage
and yield Growth category to Low Growth in output and ' yield
and ﬁegative growth in péddy acreage.

Zoné 4 is a mixed bag too. Three of the four districts
viz, Tiruchy, Madurai and Tirunelveli have graduated from
Low Certh to High Growth Category for output,but not
for the same reason, While in Madurai amnd Tirunelveli
this upgradapion owes to high yield. growth, in Tiruchy,
area expansion seems to have mattered. Ramnad has remained
wvhere it was, in the Mediﬁm Growth category_even in the
Second Sub-period, despite a very low (0.3%) yicfd growth
and a negligible (0.2%7) growth rate in acreage in the
Second period. Ramnad also has the dubious distinction
of having the lowest productivity levels in the state-a mean
yield of 1069 kgs/hectare, in the former period and 1074 kgs/
hectate in the latter.

Zone 5 provides interesting variations. When yield
was deéelerating in most districts in the First Sub-
period, Kanyakumari recorded a huge growth rate of 3.1% p.a.,

However, the green revolution seems to have slackened its

‘pace to just 1.2.% p.a. Intgrestingly, in the pre-1965
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yeafé when acreage éipansion wég actually the order of the
day, Kanyakumari wés giving uﬁ paddy area and the trend
‘continued into the recent period too. As we had pointed
out earlier, in Section I there is , pethéps, a shift away
from paddy in this border district.

We conclude this section by summing up our findings.
Our analysis does indeed point to higher yield growth in
the period of the newvtechnology, in nine out of eleven
districts and ip the state as a whéle. ~Mean yield levels
have gone uﬁ considerably in the Second Sub-per;od, How
‘ever,sincévit is acreage thaf‘is the.weightier component in
output, output growth rates héve slackened in recent times
in ghe state,as well as most of the districts, what with
paddy losing ground almost evérywhére.

There are inter-tempéral, inter-zonal similarities as
well as differences in growth behaviour.

Having found out that the new technology has indeed
boosted yietd levels and accelerated yield growth, we may
ﬁow go oﬁ to see whether this has been accompanied by
higher yjeld instability and therefore, higher production
instability. This will be dealt ‘with in the following

Chapter in Section II.

36333k %
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Season<&° Crop Reports of Tamil Nadu.

However, our estimates are at variance with the results

‘obtained in other studies using different methods of

computation of growth rates. C.T. Kurien (]942) )
reports a 4.55% Compound Growth Rate per annum for

a slighty shorter period of 26 years from 1950-51 to
1975-76 while V. Rajagopalan (1982) estimates a

growth rate of 2.197Z p.a. for the period 1956-57

to 1978-79. This owes, perhaps, to the differences
in the methodology or to the choice of time-periods,
or to a combinationof both.

- Bhalla G.S. and Alagh Y ( 1979 )

See vAppendix 3 for data on average annual rainfall,

Mehra; Shakuntala (1981)

- Rao C.H.H. (1975)

‘Changes in the cut-off year from 1965 to 1966

and again to 1967, did not make any substantial
difference to Growth  rates. See Appendix 6.

The entire physical area of the district is not
cultivable. 1In the seventies, approximately 907

of the physical area of the district was cultivated.
Therefore, when Gross Copped Area exceeds 1007

of the physical area of the district, it means a
high level of multiple cropping in the district,.
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CHAPTER -III

PATTERNS IN INSTABILITY - PADDY

In the previous chaptér, we found that the districts
of Tamil Nadu witnessed'giant,sfrideS'in paddy  production
.in-the decades following Indepeﬁdence. The first decade
and a.  half of the Planging era witnessed considerable
expahsion in paddy écreage, while the following decades
were marked by spectacular increases in . paddy product-
ivity.” This chapter aims to @easu;e and analyse instabi-
lity in paddy production at the district level., An attempt
has been madevto view the problem across districts inter-
temporally; as well as interseasonally,

In Section I of this Chapter, we present our inter-
.district analysis of instability.in paddy production,
acreage and yield. Appendik 1 gives a graphic repfese—
ntation of the aétuél output acreage and yield of paddy
as also the paddy area irrigated during the 32 years,

for each district and for the state,

SECTION - 1

INTERDISTRICT PATTERNS IN INSTABILITY

!

Initially, we look at interdistrict patterns in inst-
ability. As we have pointed_out earlier, it is output in-
stability that is éenerally of concern to Governments intent
on stabilising consumption. However, year to year fluctua-
tions in acreage and yield inasmuch as they contibute to
output fluctuationsy, are also of interest to us. Therefore’
in Table 3.1, we report coeffident of variation of paddy
output, acfeage and yield, measured independently from
their respective trend estimates. This is given distri-

ctwise, for the period of 32 years from 1951-52 to 1@82-83.
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TABLE 3.1.
PADDY C.V., 1951-52 to 1982-83
DISTRICS 'OUTPUT ACREAGE YIELD
1. Chingleput 25.50 14.99 17.27
2. South Arcot 15.37 14.55 23.70
3. North Arcot ©30.26 23.15 15.36
4, Salem (incl; If T
uding Dha- 22.57 19.75 10.58
rmapuri)
5. Coimbatore 22.32 22.42 10.99
6. Tiruchi (in- ‘
cluding Pu-~ 23.40 11.92 16.27
dukottai) '
Tiruchi (tr- - (18.70) (15.81) (14.69
uncated)¢
7. Thanjavur 14.28 05.28 13.34
8.  Madurai 23.14 11.21 16.96
9. Ramnad 35.84 14.19 31.16
10. Tirunelveli 21.43 13.53 15.68
11, Kanyakumari 17.95 07.32 14,41
Tamil Nadu 15.48 11.25 13.17
d Tiruchy truncated gives the coefficient of variation

for Tiruchy district excluding Pudukottai from the com-

putation from

1972-73 onwards.

The foremost thing that strikes us from the Table 3.1 is

that the state level variability is lower than that of

other districts.

and yield.

This applies

This would suggest

interdistrict covariances that

render the state level output,

more stable.

instability categories for output, acreage and yield.

most
uniformly to output, acreage
that there are considerable
cancel each other out-to

acreage and yield, relatively

Table 3.2. groups the districts into High, Medium and Low

From

;
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this Table, one finds that no district figures uniformly
in the High-Instability category for all the three variables
viz.

output, acreage, and yield, This implies that high

output variability owes either to high acreage variability
6r to high yield variability, but not due to both occuring
simultaneously. We shall delve further into the nature

and dimesions of the components of output instability when
we decompose output variability into its components, later

in this chapter.

TABLE 3.2,

CLASSIFICATION OF DISTRICTS+ INTO HIGH/MEDIUM/

LOW VARTABILITY CATEGORIES FOR PADDY OUTPUT, AC-

REAGE AND YIELD FOR THE PERIOD 1951-52 to 1982-83
- 7

OUTPUT 'ACREAGE YIELD
High Ramnad Coimbatore Ramnad, Tiruchy
Variability North North Arcot South Arcot
Arcot - Salem Chingleput
Chingleput
i Medium Tiruchy. |jChingleput Tirunelveli
! Variability Madurai, Ramnad. Madurai.
) Salem, Tirunelveli North Arcot
i Coimbatore |[South Arcot Kanyakumari
i Tirunelveli
. Low Kanyakumari{Tiruchy Thanjavur
! Variability Thanjavur {Madurai Coimbatore
Z South Arcoty Kanya- - Salem.
i kumari
-“ Thanjavur
+ Salem includes
Dharmapuri, -Tiruchy
includes Pudukottai.
It is also evident from Table 3.2 that dinstability

patterns cut across zonal classifications1 i.e, dist-
ricts within a zone display differential paﬁterns of
stability. Thus, we have Chingleput and North Arcot in
the High-Variability group for output, in Zone 1, while
the other district in the saﬁe zone, viz. South Afcbt

figures in the Low-Variability category. For acreage,
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frrweky and Madurai fall in the Low-Variability
grouﬁ while the other two disiricts in the same
‘zone, viz. Tirunelveli ‘and Ramnad are in the Me-
dium-Vériébility-category. When we consider
paddy yields per hectare, we find that Ramnad
ahd Tiruchy are highly variable while Madurai
and Tirunelveli from the sam® zone are relatively
more stable. Chingleput and South Arcot are more
unstable than North Arcot from the same zone.
Perhaps, one has to look beyond agro—élimatic
"characteristics for the causes of instability.
In other words, no zone is doomed to-instability
just because of its agro-climatic characteristics,
nor is there any inhefeht stabilizing factor within
any zonez. |

High instability in a paddy-intensive dis-
trict is likely to affect the state level output
more severly, than high instability in a non-paddy
district., Stability in paddy output in Thanjavur
is much more critical to the state level output
than stability in paddy output in Salem or Nilgris.
Therefore, we take a look at the Mean-Variability
correspondence, to see if High-Mean districts
are also High-Variability districts. We have
ranked the districts in the descending order,acduﬂingtm
their  mean output, mean acreage .and mean- yield levels, and again

according to their instability levels.in each category of
output, acreage and yield. “Table No.- 3.3 presents ‘the correspondence

between mean output ‘and output variability, mean acreage : .. ~"To-

and acreage variability and mean yield ‘and



: - 50 - 3

yield variability.

TABLE No. 3.3

TWO-WAY (CLASSIFICATION OF DISTRICTS ACCORDING TO
THEIR MEAN AND INSTABILITY - LEVELS = - PADDY

( 1951/52 - 1982/83 )

HIGH VARIABILITY - MEDIUM VARIABILITY | - LOW VARIABLITY

OUTPUT| AREA | YIELD| OUTPUT| AREA | YTELD OUTPUT| AREA [ YIELD
’ Chingl-| North : ' Chingl}-Madur-| South | Thanj4Coimbatore
HIGH MEAN - eput Arcot eput ai Arcot | avur
Tirun-| Than-
North "1 South R
Arcot Arcot. elveli | javur
Ramnad South fﬂ;dmﬁ; Tirun-|North Madu- |{Thanjavur
MEDIUM ' Arcot | . ° | elvel |Arcot rai
MEAN Tiruchy : ' Salem
Tirun— Ramnad ﬁany?- o Tl;g-
oveli  {Kumd : ch;
- Coimb~ Ching-|Coimb- | Kanya-| Kanm
atore | leput tatore ' Kumari| Kman
LOW MEAN . : ' ‘ |
Salem Tiruhy Salem
Ramnad

If we take paddy output, we ﬁave both stable as well as unst-
able paddy-intensive districts. While Thanjavur and South Arcot
are stable paddy districts, Chingleput and North Arcot, are un-
stable paddy-intensive districts. All secondline paddy districts,

.except Ramnad (viz. Tiruchy, Madurai and Tirunelveli) and non-paddy

intensive districts like>Salem and Coimbatore fail in the Medium

Output Variability category. Amongst the paddy-intensive districts,

only North Arcot displays a high degree of acreage variability.
Thanjavur, Madurai and Tiruchy are relatively more stable in terms -

~of paddy acreage.

4
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Yield»behaviour is intgresting. Coimbatore is the only
High Prdducti?ity distfict that is also stable. Madurai and
Tirunelveli, the other two High Productivity districts
in the state are less stable. However, the low-productivity
districts of Chingleput,vRamnad and Tiruchy are the least
stable districts in the state. |

From the diversity of the cbmbinations that occur,
one may ﬁonclude that théré is no pattern in the corfespon—
dence between mean output, mean acreage and mean yield on.
the one hand'aqd their respeéti#e coefficients of variation
on the other. |

It is said that instability is inherent in the process
of growth. This, however, does not preclude the'possibility
of fluctuations in a stagnant agriculture. It has been obse-
rved that, particularly in the post-Independence period,
'accelefation of the rate of growth of output has proceeded
pari:passu'with increa;ed instability; This inspired
S.R. Sen to hypothesize a causél link between growth and
instability. He argued that instability increased, as
farming was extended to marginal lands.

The notion that in recent times, output §ariability
is predominantly due to jield variability, is gaining
currency. Therefore, we shall deal with those factors that
might explain yield variability,in greater detai%,in
Section V of this Chapter. Here, we merely look at the
association, if any, between output variability and output
growth, acreage variability and acreage growth and yield «
variability and yield growth. We ranked the districts in
the descending order of their growth rates and variability

levels in'paddy output, yield and acreage, and grouped.



them into High, Medium, Low -and Negative growth categories
and again'into High, Medium and Low variebility categories.
Table 3.4 indicates the growth-variability category for

each district, for paddy output, yield and acreage.

Table 3.4

GROWTH -VARTIABILITY CORRESPONDENCE
(1951-52 to 1982-83)

Districts OQutput Yield Acreage

1. Chingleput| High/High High/High High/Medium
2. N.Aréot Medium/High | Medium/High Medium/High
3. §.Arcot High/Low High/High Medium/Medium
4, Salem®* Medium/Medium} Medium/Low High/High

5. Coimbatore High/Medium High/Low High/High

6. Tiruchy#®#* High/Medium ~ } Medium/High High/Low

7. Thanjavur Medium/Low Medium/Low Medium/Low

8. Madurai Medium/Medium Mediuﬁ/Medium Medium/Low

9. Ramnéd Medium/High Low/High High/Medium
10. Tirumelveli| Medium/Medium|High/Medium Medium/Medium
11, Kanyakumari| Low/Low Medium/Medium Negative/Low

* Salem includes Dharampuri.

¥*¥Tiruchy includes Pudukottai.

From the Table 3.4,

it seems to appear that there is

no unique pattern of relationship between growth and

instability.
districts,
Coimbatore
relatively

Coimbatore

for acreage)

for yield)

There are fast growing, highly unstable
(Chingleput for output and yield and Salem and
as well as fast growing but
stable districts (S.Aréot for output énd

High instability accompanies stagnancy



-in gfowth (Ramnad for yield) while there are districts
whicﬁ arejstagnanf, but relatively stable (Kanyakhmari for
output and acreage).

Before we go to the intertemporal scenario, we would
do well to sum up our findingé on instability across
districts.

We found tha considerable interdistrict covariances in
paddy output, acreage and yield helped render the state
level picture more stable than it otherwiée would}be..

We also found that instability patterns, be it in output,
acreage or.yield, cut across zonal classifications. It 1is
interesting tb note fhat instability afflicts paddy—infensive
districts, as much as it does non—paddy-intensivé districts.
High Productivity districts are as prone to instability as

. orlow o

MediumA?roductivity districts. And finally, no unique
pattern of association was found between growth and insta-

bility for paddy, at the district level.

SECTION II

INTERTEMPORAL TRENDS IN INSTABILITY - PADDY

The advent of the new technology in Indian agriculture
in the mid-sixties, has rendered an intertemporal comparison
of iﬁstability, relevant. For, it has been pointed out that '
the new technology has not only accelerated growth rates
of output, and yield of crops, but has in fact, accentuated
instability, in its wake.‘3 C.H.H.Rad*argues that thev
increasing use of modern inputs under unstable irrigation
conditions could be an important reason for the increased
instability of the post green revolution years. Mehrasa

echoes this view.
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We have attempted t; test the hypothesis that instabi-
lity, pérticularly,in_yields:is increasing . in.recent times,
through:an ‘intertemporal analysis.of instability, patterns..
The 32-years 1951/52 - 1982/83(have'beén split into two ,Sub-periods.

The first extenfls over 14'year§ from 1951/52 to 1964/65 and the Second
over 18 year§: fram 1965/66 to l982/83. While Tamil Nadu-witnessed

a delayed adoption of the new technoiogy (i.e. the early
705); we believe that the second period in our study is
bound to capture>thevimpact of the new technology in ample
meésure.

'\ A word or two about the choice of the cut-off year in
our analfsis,gill be in order. As we have mentioned, in our
earlier chapter on growth, 1965-66 and 1966-67 did not seem
to be particularly bad yeérs for paddy in‘Tamil Nadu,
although some districts did witness a downward trend. There-
fore, we had decided to use 1965 as thé cut-off year. How-
e§er, in order to vérify whether the exclusion of either
1965-66 or both 1965-66 as well as 1966-67 from our second
period variability calculations would make any material
difference to the results obtained; we decided to run two
further separate regressions for paddy,output, acreage and
yield. The first regression had split 32 years into 15 and
17 years respectively in each period, viz. 1951-52 to 1965-66
in Period I and 1966-67 to 1982-83 ih Period II. The second
regression had 16 years in each period viz. 1951-52 to
1966-67 in Period I and 1967-68 to 1982-83 in Period II.

We have computed the coefficient of variation of the residuals
from each of these trend lines. These results are given
in Appendix {J. As can be seen, the choice of the cut-off
year did not make any material difference to the results

obtained. The instability levels as well as the growth
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rates remained appr;ximately the same;'in all the three
cases.6 Thérefore, we report hére, the results obtained
ffom our computétiohs for the two sub-periods 1951-52 to
1964-65 and 1965-66 to 1982-83, in Tgble 3.5.

The foremost observation that strikes us is that, at
the state 1evei, while instability seems to have increased
for paddy acréage and output, it'h%s actually declined for
paddy yields per héctare, during the Secoﬁd SJb—period.

’ ﬂowever, when we examine the district-level Scene, we
find that\yield instability alongwith that of acreage and
output, has increased in all thé districts, save Thanjavur,
land Tiruchy in the Second Sub—period. This could mean two
things. Firstly, the stabilising impact of a stable Thanjavur
thgt contributes a quarter to the state's paddy output, on
the state level scenario. Secondly, that there are inter-
district covariances in‘the yield of paddy; that offset the
district 1level instability in yield. More likely, it is
a combipation of both,

From Table 3.6 one finds that paddy output has become
relatively more unstable in the period of ghe new technology.
This is true for the state as a wholé, as weil as for most
of the districts. In Chingleput. and Madurai, variability
has almost doubled while in Coimbatore., on the other hand,the
increase is negligible.

However, the most striking observation is that, a
prioripercentage increases in acreage variability seem to be
far greater than percentage increases in yield variability.

This is contrary to expectations, because, the new techno-

logy is believed to have accentuated yield instability. In



: - 56 -

TABLE 3.5
. INTERTEMPORAL ESTIMATES OF‘CO-EFFICIENT OF VARIATION -~ PADDY \ —
[ \ Period I1- 1985/66 to 1932/03
. DISTRICTS OUTPUT - ACREAGE YIELD
Period I Period II1 Period 1 Period II Period I Period II
1. Chingleput 13.62 27.13 5.95 13.17 13.27 18.30
2. South Arcot | 13.53 24.14 6.38 13.35 11.30 15.11
3. North Arcot | 19.69 33.07 11.84 22.01 12,75 13.62
4. Salem 18.64 23,21 13.88 18,60 8.00 10,98
5, Coimbatore 18.92 19.17 13,60 18.09 9.28 10,57
6. Tiruchy 19.69 23.92 8.74 12,98 14.99 14,48 N
-d0- (truncated)(19.69) (16.99)W¥ (8.74) (11.75) (14.99) (10.00%4
7. Thanjavur 13.17 14. 40 1.53 4,74 13.35 11,01
8. ‘Madurai 13.25 25,97 6.14 12,20 11.46 17.53
9. Ramnad 131,11 36.93 8.70 110.80 27.86 30.31
.10, Tirunelveli | 19.33 21.68 11.35 12,51 11.42 15.97
11. Kanyakumari 12.81 19,42 6.85 6.70 10.95 . 15.29
TAMI LNADU 11.09 16.80 4,88 8.96 13,40 9.30¥

Note: 1. Tiruchy truncated refers to Tiruchy excluding Pudukottai from
1972-73 onwards.

2, Downward pointer () indicates a dec¢line

period I to Period II,

in the C,V., from
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TABLE 3.6

INTER TEMPORAL INCREASES IN INSTABILITY, MEAN
LEVELS AND GROWTH RATES FOR PADDY

Period I 1951/52 to 1964/65
Period II 1965/66 to 1982/83

DISTRICTS OUTPUT YIELD ACREAGE
% Change Growth | %Change |Growth | #Change |Growth
~in C.V. rate in| in C.V. rate in C.V, {rate
- from Period I|Period from in Per— from in
Period II IT Period I |iod ITI | Period |[Period
’ to Period I to IT
1T Period
| I1
Chingleput 99.19 1.7 ©37.21 2.4 121.34 |~-0.7
(47.33) (35.3) (6.86)
South Arcot 78,42 0.2 33.72 1.8 109.25 -1.6
| (48.39) (31.00) (13.42)
North Arcot| 67.95 0.5 . 6,82 3.0 85.9 [~-2.6
(30.77) (19.17) (9. 58)
Salem - 22,52 0.4 37.25 1.3 34.0 |-1.4
(18.62) (4.46) (14.17)
Coimbatore 1.32 2,6 13.9 1.2 33.01 |-1.4
(57.07) (31.83) (19.75)
Tiruchy - 23.82 2.2 1.1 1.3 52.291 0.9
(37.67) (13.76) (19.03)
Thanjavur 9.34 - 1.8 ~17.53 2.2 209.8 |-0.4
(27.14) (18.66) (6.86)
Magdurai . 96,0 2.5 52.97 2.8 88.7 |=0.3
(23.8) (19.25) {2.297
Ramnad 18.7 0.7 8.79 0.3 24.74 1 0.2
(39.61) (0.47) : (35.23)
Tiruneveli 12.16 2.9 39.84 3.1 10.22 |=-0.1
(19.2) (22.19) (=2.91)
Kanyakumari 51.6 -0.4 39.63 1.2 -2.19 |-1.6
(3.58) (16.41) (=11.01)
TAMILNADU 51.49 1.6 -30.6 2.1 83.61|-0.5
(35.04) (16.75) (14.25)
Note: Figures in parentheses indicate percentage increases in

Mean output, Mean Acreage, Mean Yield as the case may be.




the,districts of Témil Nadu,Aacre;ge seems to fluctuate

far more palpably than yield, aftér the introduction of the
new technology. In 8 out of 11 districts and fof the state,
percentage increases. in acreage variability exceed
percentage - .-dincreases ih ;i yield variability, and that,
significantly. Perhaps, acreage fluctuations are linked.
up with the availability of HYVs, fertiliéers, and irrigation.
Kanyakumari is the only district where paddy acreage has
become more stable in the second sub-period.

Table 3.6 gives the percentage increase in hean paddy
output, mean paddy acreage and mean paddy yield (given in
parentheses) as also the perceﬂtage increase in the coeffi-
cient of variation of the respective variables from the
First Sub-period to the Second. We find that the percentage
inérease in instability is not proportionate to the growth
rates in the respective categories. For example, Coimbatore
which is the second fastest growing district in thé state
in terms of paddy output, has registered the lowest increase
in the coefficient of variation’ of output (2.6% and 1.327%
respectively) while Kanyakumari with a negative growth
rate of -0.4%Z in paddy output has become more unstable by
51.6% in the Second Sub-period. Similarly, although most
districts witnessed shrinkage in paddy acreage, acreage
instability increased considerably in most of the districts.
Thanjavur with a -0.47 growth raté in paddy acreage shows a
209.87%7 increase in acreage variability. Again, in paddy
yields, North Arcot with a 3% growth rate has increased its
instabilitf by 6.82%7 only. Thus, there seems to be neither
determinaté nor proportionate relationship between percentage

increase invariability and the respective growth rates.



As we have élready pbintéd out, the thrust of our
_study is On,yield instaﬁiiity.' At the state level, as we
have already pointed out, yield instability has actually
declined in the period of the new technology. However, this
is chiefly due to interdistrict covariances. At the district
level, yield variability has gone up in most of the districts,
alfhough not by the same magnitude as the increases in
acreage variability. Only in 2 districts, viz. Thanjavuf and
Tiruchy/yield variability has acgually declined in/the

Second Sub--period. But the magnitude of the decline is
quite modest, at -17.53% in Tganjavur and -1.1%Z in Tiruchy.

Table 3.7 gives a two-way classification ;f thev
districts, accofding to their~growth—variability correspondence
in Fach period, for paddy output. The movement of the.dis—
tricts diagonally, upwards or rightwards, indicatesAa ﬁove~
ment for the better in terms of either growth or stability
or both. If the district has moved:te-a higher growth category
ar;d/br better stability category® is indicated by an upward |
poigter, whi%e the converse is indicated by a downward
pointer. Where the movement has been for the better in
terms of growth and worse in terms of stability or vice
versa, as in the case of Madurai, in Table 3.7,we have
put a question mark.

Thus we find that for paddy output, 4 districts have
registered an upward movement, and five districts show retro-
grade movement either in terms of growth or in terms of
stability or both. Only Ramnad has retained its earlier
position while.Madurai presents a unique case where its
growth rate as wéll as instability has gone up. Only"
Madurai of all districts conforms to expectations, having
moved to a higher growth as well as instability category in

Period II.?
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TABLE 3,7
GROWTH-VARIABILITY CORRESPONDENCE OF PADDY OUTPUT INTHE
TWO PERIODS )
Period I - 1951/52-1964/65
Period II — 1265466—%282482
HIGH VARTABILITY MEDUTIUM VARTABILITY LOW VARTABILITY
Period T | Period II Period I Period II Period T Period II
HIGH N. Arcot Madurai ? Chingleput| m. R v
GROWTH - Coimbatore ) Salem . %iﬁzijr\eli{* ~| Coimbatoref
MEDIUM Chingl eput : . ' R
GROWTH Tirunelveli| N, Arcot) | S. Arcot - Kanya— ‘Than javord
Ramnad Ramnad ¢? Madurai Kumari T ‘
‘ Tiruchy ‘ ) Than javur South : Kanya-—
Low ‘ _ - Arcotob : kumari}y
GROWTH 4 _ ) ' Salem)
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iit is striking thatjthere are some‘intra-zénal simi-
larities in the direction of fhe pointer. Ail the 3 dis-
tricts in Zone 1 have registered a downwérd movement in the
Second Sub-period, all 3 having decelerated in their output
growth. In addition, Chingleput has become more = unstable as
well, Thanjavur has -dimproved ' its growth category while
«imprOQing its stability position as well.' In Zone 3,Tirunel-
veli” .and Tiruchy have improved_both their growth as .- .
well as Stability, while Madurai seems to havevbecome more
unstable. /Zone 4 districts contrast each oiheﬁ. Coimbatore
has improved»its stability only,while Salem in the same zone
has deteriorated in terms of growth. Kanyakumari is just
as stable as before, but has'decelerated its growth rate.

What ig it that has rendered paddy outputin Chingleput
and Madurai relatively more ﬁnstable in the $econd Sub-perio«
What has madé.fof growth with stability in Tiruchy, Thanjavu:
and Tirwnelveli? Why has Coimbatore combined greater
stability with stagnation? These are some of the question:
that pose themselves,when we do an intertemporal comparison
of the performance of the districts in paddy production.
However, detailed analysis of explanatory factors for each
district is beyond the scope of this study, and left for
future work.

The intrazonal differences and interzonal similarities
confirm our earlier finding that there is more to growth and
‘stabflity than mere agro-climatic characteristies, or else,
‘districts in the same zone would be behaving in a similar
fashion. |

Table 3.8 presents a two-way classification of distric

according to their growth and vari~-bility categories in the



TABLE 3.8

"o GROWTH-~VARIABILITY CORRESPONDENCE OF PADDY ACREAGE IN THE
TWO PERIODS

Period I — 1951/52-1964/65

* Period II- 1065/66-1982/83
Eie ' '
{;?g',i J— HIGH VARIABILITY MEDIUM VARIABILITY LOW VARIABILITY .
N \ - . ] . . 4
' Period 1 Period II Period T - Perioa II Period I Period II
HIGH North Arcot | Coimbatoress Chingleput Tiruchyf Ramnadf
GROWTH Coimbatore Salemf Ramnad 4
7 T
MEDIUM Tirunelveli South Arcot
GROWTH Salem Tiruchy
L.OW Than javur
GROWTH Madurai
A
Chingleput*"
‘ South ArcotV S
‘:NmATIVE Kanyakumari | ... .. . .. . North Arcot¥ Than javury
GROWTH - Kanyakumari < Madurai
N Tirunelveli 2




two tihe‘pefiods for padé} acreage. Once again, a diagonal
upward or’rightﬁard movement from'Period I‘to Period‘II‘
indicates a change for the better either-in terms of

acreage groch or in terms of acreage stability or both.

Only 3 out of 11 districts have fegistered a movement for

the better. ~~ -Salem. and Tirﬁchy have bettered their
growtﬁ categofy only, while Ramnad and Tirunelveli have
bettered their stability status oniy.: However, Tirunelveli
has worsened itS'growth status, and hencg the question

mark. Coimbatore continues to be a High Acfgage Growth—
HigﬁrA;reage Variability district in the Second Sub-period

as yell. All of the 5 districts that have downward pointers.
have worséned their groyth pésition. In fact, all of them
have negative acreage growth in the Second Sub-period. 1In
addition, Madurai has become.worse off in terms of stability
as well. Only N. Arcot has moved into a higher stability
'category thle moving into negative category for growth.

Thus there are intrazonal similarities as well as

differences in growth and stability patterns across time.

4

Another conclusion that emerges is that there can be
fluctuations even in a stagnant situation.

Table 3.9 presents a two-way classification: of the
districts with reference to their growth and variability
categories in paddy yield in the two periods. Again, an
upward:, rightward or diagonally rightward movement indicates
an improvement in terms of growth or stability or both. Up-
ward pointers indicate a movement for the better, while a
downward pbinter would mean a retrograde movement either in

terms of growth or stability or both.
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TABLE 5.2
GROWTH-VARTABILITY CORRESPONDENCE OF PADDY YIELDS IN THE
T™WO PERIODS
Period I - 1951/52-1964/65
Period II - 1965/66-1982/83
HIGH VARIABILITY - MEDIUM VARIABILITY B LOW VARIABILITY
Period'I Period II Period I Period IT Period I Period II
HIGH Chingleput Chingl eput<> Madurai North arcotf ggiggatore
fQROWTH , Maduraa} Than javur 4 Kanyakumari
MEDI UM %g%ghf;mot'l‘ Salem¥ ‘
GROWTH Tirunelvelif Kanyakumarij
%
ggggWTH Ramnad 1 Coimbatorel,
" Than javur _ South Arcot
,?ggg$$§VE Tiruchy ' North Arcot
N : Ramnad Tirunelveli
o
i :
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. Frqm Tab1e43.9 we find that 6 out of 11 districts haye
improved their position, all 6f them in terms of theirvgrowth
in paddy yiel&, while Tiruchy and vThanjaQur have improved
their stability position as well.9

What are the faétors that have pﬁsﬁed Tiruchy ahd
Thanjavur ahead of others, in their growth as well as
stability status vis-a-vis the otﬁer districts? In Thanjavur,
it is perhaps because of the very high proportion of HYVs
used. Tiruchy presents a curious case where its proportion
of paddy area irrigated has declined from  an avérage of
9é.GIZ for the first 14 years to an avefage of 89.347Z in
the next 18 years (Vide Appendix 4). Even its HYV area is
only 77.38%, lowef than that of 4 othfr districts. (Vidé
Appendix 5). Yet Tiruchy has moved to a higher category for
growth as well as stability in the Second Sub-period vis-a-
viévother districts.

Chinglebut is more unstable than the other two districts
in the same zoné. Whether this can be attributed fo the pre-
dominancé of canal irrigation in the district, which makes
it dependent of the vagaries of the monsoon to some extent,
is a moot question. Ramnad's poor performance in terms of
growth as well as stability in pad&yvyields can, ﬁerhaps,
be due to its poor quaiity and extent of irrigation.,

In Zone 4, both the districts (Salem & Cuimbatore) appear
in the Low-Variability category for both the sub-periods.
Cértéinly, the quality and extent of irrigation in these
two distri;ts will have a rolé to play. Coimbatore has

- 99.24% and Salem has 99.132‘of their paddy area irrigated,
and that, to a large extent from groundwater sources.

To attempt a more systematic explanationd tle instability
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in paddy yields in the:stateswe will carry out an interdistrict
cross-section regression analysis of yield variability, in

terms of some of its likely determinants, in Section V of

this chapter. .

SECTION 111

SEASONAL INSTABILITY - PADDY

This Section deals with inétability patterns in paddy
output, acreage énd yield across seasons, at the_district
levél.i Thus far, in our study, péddy has been treated as a
compositevcrop, and instability patterns have been computed
for the data on total annual outbut, acreage.and average
annual yield per hectare. Three paddy crops are raised
in a yeaf, and it is reasonable to surmisé that instability
patterns across seasons will not be uniform. Perhaps
 measurement of.instability should be made separatelf, for
' each season.

A study of instability across seasons becomes even
mofe relevant in the context of the current debate over
the need to expand Rabi cultivation, in order to stabilise
production. For,vit has been said that Rabi crops raised
in the dry season depend upon irrigation sources heavily,
and perhaps evén entirely, and therefore, are less suscep-
tible to the whims of the monsoon. Kharif crops, on the
other hand,  are dependent wupon the monsoon and therefore,
their yield 1eveis are linked up with the fluctuations in
rainfall. —

H§wever, it is also possible, that in the period
of the new technology, irrigation has not merely served to
increase yield levels, but has also resulted in the intensi-

fication of inputs associated with the new technology, and
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therefo:e, is aléo‘igkelyAto acéentuate7yield instability,
and thereby, increase 'fluctuat.:;ions in prod‘uction as well.

In order to test this, we have atfémpted to measure
inétability across seasons. We have oﬁce again fitted semi-
log trends to Time-Se}ies data on pédd& output, acreage
and yield for each season, separately, and estimated the
compouhd growth rates per annum,as weli as the coefficient
of variation of the residuals from.the trend. Time-Series
data, seasonwise; were available.only for 24 years from
1959-60 to 1982;83. In order éo make this anélyéis compa-
tible with 6ur_ear1ier.ones, we have estimated growth rates
and variability for 18 years only, from 1965-66 to 1982-83,
~which ié_ﬁhe séme as our Second Sub- :period in the inter;
temporal analysis of composite paddy.

Table 3.10 gives the Cdefficiept of Variation and
Compound growth rates per annum, separately for the first,
second and third paddy cropé for the 18 years uader review.

The fi?st paddy crop is far more important in terms
of acreage and output, than the second and third crops.

At thé~state level, it contributes 73.947% to the total

annual paddy acreage and 75.297% to’the annual paddy out-

put. The Second crop which can be identified as the Rabi
Season crop contributes just 24.31% to the annual pa&dy
acreage and 22.77% to the annual paddy output. The third
paddy crop is negligible, in terms of acreage as well as
output. These proportions are the average of the 18 years
for the state as a whole and they may differ from district

to district although the trend is likely to be similar in the

districts too.

"From Table 3.10 one finds that the first crop is
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TABLE 3,10

ION ~ PADDY

SEASONWISE GROWTH RATES (GIVEN IN PARENTHESES) AND COEFFICIENT OF VARIAT

FOR THE PERIOD 1965-66 TO 1982-83
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refers to
Indicates
Indicates
Indicates

~£Fa -

C.V. and growth rates for 17 year period viz. 1965~66 to 1981—82
significance of trend at 5% level.

significance of trend at 10% level. '
that continuous time series data was not available for the III Crop

in these districts.
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more stable than fhe-second and ihird;cfpps for oﬁtput and
acreége; but not necessary sb; for yieldé.‘Fonrthé;seoond‘and
third crops, acreagé‘variability is more than yield variabili
~-ty, in a méjority of the districts and in the étate.v It

is-: understahdable tﬁat-the acreage under the second and

the third crops fluctu;tes more perceptibly than the acreage
under the first crop, in each of t%e districts-.

As for thé notion that yield from the'Rébi crop is
more stable than the yield from the Kharif crop, the dis-

tricts of Tamil Nadu do not bear this 'Oufu%. 6 out of 11

districts register a higher coefficient of variation for

the Second crop yields} However, the difference in the
vqriability between the first and second crop yields is only
marginal in most of the districts and at the sfate level,

Out of the 4 paddy—intensive diéfricts, in Thanjavur and
N.Arcét, Rabi yield is more variable than Kharif yield,

while in Chingleput and S.Arcot, the reverse tendency prevails
Therefore, there is not enough evidence in our results that
would enable us to recommend Rabi crop in preference to

Kharif crop as a measure to stabilise paddy yields.

From Table 3.10, one finds that growth rates across
seasons exhibit widely variant patterns. For composite
:paddy, we found.that for the same period, most districts
registered shrinkage in paddy area. This phenomenon seems
to be common to both Rabi and Kharif crops in § out of 11
districts and in the state., If & out of 11 districts, it
is Rabi crop that is losing ground. Only in Thanjavur,

‘the shrinkage in paddy area seems ta be entirely in the

Kharif season.

To sum up,>we found that fluctuations in paddy output

J



in the secohd'ahd thirdiCrops Qere chiefly due to fluctuations
in area;during these.two seasons. There ié no evidence in
our»results to show that:the Rabi crop yield is invariably
more stable than Kharif yield. The first crop was found to

be more stable than the second and third crops for output

and acreage.

SECTION - IV
COMPONENTS OF OUTPUT INSTABILITY-PADDY

In the earlier sections of this chapter, we have repor-
ted our estimates of the variability of paddy output, area and
yield, compﬁted separately from their respecfive Time-Series
data. However, output variability is not merely the sum of
acréage variability and yield variability. It depends also
on the Covariance between acreage and yield variabilities.

In other-words,_butput variability reflects, in addition to

acreage variability ad yield wvariability, the effect of

area changes on yield levels (as when yield levels drop as

a result of bringing iﬁ marginal lamds) as also the effect
of yield changes on area sown with paddy.

'Therefore, we have; in this section, broken up output
variability into its component parts viz. acreage variability,
yield variability and the co?ariance between the two. For
this purpose, we have used the formula expounded by David
Murray in his article on Export Earnings Instability: Price,
Quantitity, Supply, Demand'll. There, he conceptualises
Export Earnings Instability as a function of Price Iﬁstabi—
lity, and Quantity Instability, as also the covariance between
the th, which is a mathematically analogous problem. The

decomposition formula is as follows :




_¢i§én the identity, OUTPUT = ACREAGE X YIELD

0 = AY. mcmmcmccmommmemem —mmmmm==(1)

Log O = Log A + Log Y e (2)
and the variance of Log O around a fitted constant growth
rate trend line is given by fhe identity,

‘Var (Log 0) = Var (Log A) + Var (Log Y) + 2 CoVar(Log ALog V@3
where the Variances and Covarianges are around trend lines.
The variances of area and yield are divided through by their
sum and expressed'as percentages. The covariance term, posi-
tive or negative, reflects the extent to which area’and yield
movements are mutually reinforcing or offsetting.

This exercise has been cafried out for the Whole
period (1951-52 to 1982-83) as well as for each of the Sub-
periods (1951-52 to 1964-65 and 1965—66 to 1982-83). Table
3.11 gives the contribution of each of the components to
voﬁtput variance,

First; we analyse the interdistrict patterns, for the
Vholé period. Once again, at the state level, we find that
acreage variance and yield variance are mimimal at 6% and 77
respectively, and the rest of the 86% is made up of covariance
between acreage variance and yield variance. The positdive
sign of the covariance term suggests that both area and yield
are moving together in the same direction and their interactio
effect is quite pronounced, and ﬁutually reinforcing.

The district level scenario is quite different. In
Section I, we found that output instability was highest in
Ramnad, North Afcot and Chingleput. While in Ramnad and
Chingleput, yield #ariability is dominént, in North Arcot,

acreage variability is slightly higher than yield variability,



" TABLE 3.11
Ty DECOMPOSITION OF OUTPUT VARIANCE — PADDY,
33§~‘ ' in % Shares,
)'fé."_l‘RICTS WHOLE PERIOD (1951/52-1982/83) SUB PERIOD I-1951/52 to SUB PERIOD II 1965/66~
T ‘ : 1964/65 1982/83
e % Share of | % share of | % share of | % share ofl % share | % share| % share(% share[% share
ﬁ variance of| variance of| Covariance | variance of vari~{ of Co~ of Varidof Var-~|of Cova-
: acreage Yield of acreage| ance of | variancg ance of {iance |riance
o ~ of Yield | Acreage |of
" Yield
lé Chingleput 63.58 72.19 =35.77 23,33 108.65 | =31.99 29.13 | 31,00 | 39.86
"' South Arcot 40.68 45,32 14,00 118,27 70,14 | =88.41 | 24.16 | 40,61 | 35.23
North Arcot 46.87 39,26 13,87 135,58 57.80 | -93.38 | 31.44 |30.25 | 38.31
Salem* ° 23,61 47.94 28.45 32,52 28.42 | 39.07 | 69.33 |23,24 | 7.43
Coimbatore 84.03 9.55 6. 42 58.39 15.33 | 26,28 | 75.32 | 9.43 | 15.25
: Tiruchy** 25.85 52.50 21,65 44, 44 29,42 26,14 26. 41 37.06 36.53
7% Then javur 75.23 64.16 ~39.39 22.25 59,12 | 18.63 | 56.46 |33.20 | 10.32
87 Madurai 13.13 88,28 -1.42 1.18 97.30 1.52 | 11.26 [57.24 | 31,50
ys Ramnad 26,25 49.11 24,64 115.66 56,01 | =71.68 22.64 139,82 |37.54
‘;f%r ‘ : !
10.. Tirunelveli 13.21 68.67 18.12 9.68 64.51 25,81 5.70 |65.64 |28.66
11. Kanyakumari 40.19 58.28 1.53 33.98 130,22 35.79 9.00 63.41 27.59
7 Tamilnadu 6.36 7.22 86, 42 23,02 108.84 |-31.86 | 29.03 [30.97 |40.00

B

* Salem includes Dharmapuri,

*% Tiruchy includes Pudukattai,



' Tbiélly,‘in 8 out of'll.districts,riﬁ is yield variance
that 'préddminatesvoutﬁﬁt flﬁctuétions. In addition . to
North Arco£, it is in Coimbatorevand Thanjavpr, that acreage
fluctuations are.higher‘than yiéld fluctuations. In North
Arcot,; the increasing importahce Qf sugarcane may explain the
high lgvel of-fluctuations_in paddy acreage.

Amqngst the districts where the proportion of yield vari-
ance is higher than the proportion of area variance, Madurai
tops the list with 88% of its output fluctuations emanating
from yield fluctuatioﬁs. Madurai is followed by Chingleput-
(72%) and Tirunelveli (68%). | |

Thé covariance term is negative in 3 out of 11 dis-
tricts viz, Chinglebut, Maduréi and Thanjavur. This would
mean that in these three districts, changes in paddy area
aré offset by changes inyield  or vice-versa (i.e.when yield
levels drop from its trend level, more land is sown with
paddy so that output is not so severly affected or when more
area is sown with paddy, the yield level tends to fall.

Thus, in Chingleput and Thanjavur, despite the high
level of yield and acreage fluctuations, the negati%e cova-
raiance acts as a cushion to depress the output variance
to a certain extent. In Madurai, yield varaince is quite
high, but the <covariance effect is only mildly offsetting.

In all the other districts, the covariance term is positive,
implying thereby that wﬁenever area changes, yield also
changes in the same direction to compound the effect.

. Intertemporal patterns in the decomposition of output
variance are interesting. At the state level, yield variance
is higher than area variance for either Sub-period, although

the contribution of yield fluctuations to output instability




is very high in tﬁe vpre-1965 eré. _in boihttheISub;periods,
the covériance term is considerable, Howevgr,Awhat is
interesting is the fact in fhe First Sub—périod the covariance
term is negative andllarge, so much so, it offsets the huge
yield variance to redﬁce output fluctuations, whereas, in
the period of the new technology, the covariance term is
podiivé and considerable and thus, compounds the acréage
and yield fluctuations to add to 6utput instability. One
must remembef,'hoﬁever, that the yield trend for'the first
Sub-period and the area trend for the Second sub-period

were non—significant,,and the variance term; that have been

used in this decomposition analysis have been computed from

the deviation of the error te;m_from the trend estimatesl?

From our earlier énalysis of instability, we found
that 5 out of 11 districts turned out to be highly dnstable
for paddy output, in the First Sub-period.' These were, North
Arcot, Tiruchy, Tirunélveli, Ramnad and Coimbatore. 1In the
Second Sub-period, 4 out of 11 districts viz. Chingleput,
North Arcot, Madurai and Ramnad, figured in the High-Insta-
bility group for paddy output.
| In the days before the advent of the green revolution,
it was acreage instability that was chiefly responsible for
output instability, in 4 out of the 5 districts which reco-
rded high levels of output instability. After the adoption
of the short-staple technology,in 3 of the 4 High Butput
Instability districts, yield variance dominates output variant

Having seen the role played .by yield variance in out-
put instability in the 'highly unstable districts, we now look

at the contribution of yield variance to output variance in

"
.2

all the llvdistricts.. Iﬁ.Q~out of 11 districts, yield vari-

ance 1is more pronounced than acreage variance, in the First



) "Sub-péi:"i_éa ;“whereas, the proportion goes up to § out of 11 in thé Second
Sub-period. This is a clear indication'that the new technologj has accen-
tuated yiéld.instébility at fhe.diétrict level. However, when we look

at the state level scenario, this contention is not valid, because, the
difference between the shares of acreége varianceiand &ield variance to
output variance is minimal in ﬁhe Second Sub—périod vide Table 3.11.

The covariance term is negétive in 4 out of 11 districts, in the
First Sub-period, while_it is positive for every district in the Second.
Perhaps more marginal lands are being brought under cultivation in recent
times, compounding the level of instability. Or pérhaps, yield levels
ére fluctuating so much that they are having an adverse effect on area
sown. This can be ascertained only when.we measure the nature and size
of interdistrict covariances.

Neveftheless, from the results:of our analysis,lwe may conclude
that at thé state level, while in the First Sub-period, area and yield
fluctuations were moving in opposite directions, in the périod aftér the
adoptioh'of the HYVs, they tend to move.in tandem, reinforcing each other,
This is not an encouraging trend, and underscores the need to stabilise
vield levels, which are becoming.predominant source of output instability
in a majority of the districts. .

‘ Stabilisation of yield is possible only when we identify the causes
of yield instability. Therefore, in Section V we inquire into the causes
of yield instability.

SECTION V

FACTORS BEHIND YIELD INSTABILITY — REGRESSION ANALYSIS
In the previous sectign, we decomposed output variance into its
components, viz, acreage variance, yield variance and the covariance
between ﬁhe two. At the state level, and in a majority of the districts,
we found that the contribution of fluctuations in yield were more prono-
uncédzghatmf fluctuation in area during the entire period of 32 years and
marginally so in the Second Sub-period which witnessed the adoption of

the new technology. In this section, we inquire into the possible




. causes of yield‘ips;ébility,_with’inderdistrict. o-
cross section data. .
'Technological upgradation‘of agriculturai practices
seems to have been no unmixed blessing in the 1light of the
 findings of C.H.H. Rao, Barker, Gabler and Winklemann and
Shakuntala Mehra.13 They have traced yield instability
té yield growth and have pointed to the possibility of a
causal 1link Dbetween the two. Specifically, Rao argues that
since variability in yields per hecfare tends to bé far
greater than that of area; productivity-oriented growth
has contributed to greater variabilify in coutput. Mehra
confirms this observation when she finds.a significant .
association between increases in yield _variabilitf and
the use of the new seed-fertiliser technoldgy, aimed at
growth of productivity. |
Yield fluctuations could also be inversely linked
to the extent and qualityvof irrigation, Mehra fimnds that
irrigation could have a stabilising influence on yield and

production. 13

By stretching the same logic, one could
hypothesize an association between variations in rainfall
and variations in year-to -year yields. And finally, the
marginal land argument traces yield instability t0~f1uc—
tuations in acreage. S.R. Sen argued that variability
increased as cultivation was extended to marginal lands
where yields were more.susceptible to the vagaries of the
monsoon.13 ‘

Therefore, we have hypothesized yield instability
to be a function of yield growth, Proportion of paddy area

irrigated, the variability of annual rainfall, and the

variability of paddy acreage. For the 32 year -period, as

well as for each of the sub-periods, we have estimated, the

e L
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compoundvgrowth raées per hectare of yields (diséﬁssed in
Ch;pter Ii), the avér;ge proportion of paddy arga:irrigated,
the coéfficient of variation of total annual rainfal], and
the coefficient of variation of paddy acreage. A cross-
section fegreséion ahalysis of yield variability Qas carried
out, using each of the variaﬁles listed above., This exer-

cise has been carried out for the wholé peribd of 32 years

.
LR -

and again for éach of'thé sub-periods. However, since the
number of degress of freedom at the cross section level am:
very small, we have only regreséed the dependent variable
on one independent variable at a time , and interpreted the
E~-ratio with respect to thé approériate,degreesvofvfreedom.
The results are, neverthelegs,to be interpreted with caution.
It must be pointed out that compound growth rates of
yield, estimated from trend equations may not explain yield
~variability satisfactorily, if the trend fit had not been
significant. Therefore, we have also estimated point-to-
point grokth rates of yield. For the 32 year period, we
have used five-year averages on either end, while for each
of the sub-periods, we have used three year averages on
either end. | |
We have carried but a cross-section regression analysi
where, the coefficient of variation of paddy yields was used
as the ~dependent variable and the yield growth rates per
annum (trend growth rates and point-to-point growth rates,
separately) were used as thein dependent variable. The
following Table gives the regression results for the Whole

period and for each of the Sub-periods.




WHOLE PERIOD

(1951-52.to 1982-83)°

SUB PERIOD I

(1951-52 to 1964-65)

SUB PERIOD II
(1965-66 to 1982-83)

YVAR = oX + B YGRO

YVAR = 0.228 - 0.09 YGRO (point-to-
.o point)

(9.13)  (-2.82) R2- .47

Negative & Significant at 57 level

YVAR = 0.219 - 0.048YGRO (trend)

(6.20) (-1.60) RZ_ .22

Negative & Non-significant

YVAR1 =o<+IB YGRO1

YVAR1 = 0.122 -0.035YGROl (point-to-
' point)

(10.02) (-3.0) R%- .50
Negative & Significant at 57 level

YVARI = 0.128 - 0.022YGRO1 (trend)
(10.9)  (-3.07) g2_ .51

Negative & Significant at 5% level

YVAR2=o< + ﬁ YGRO2

YVAR2 = 0.215 - 0.035 YGRO2 (point -
to-poin

(6.79)  (-2.04) R’z .32

Negative & Significant at 107 level

YVARZ = 0.915 -~ 0.020 YGRO2 (trend).-

(4.94) (-1.05) R% - .11

Negative & Non-significant.

From the results of the regression analysis, we find

that for the 32 year

period, as well as for the sub-periods

the association between instability and growth turned out

‘to be negative. This finding flies in the face of the

‘hypothesis that yield
growth, in the context of paddy yields in Tamil Nadu. In

fact, the association proved to be negative and significant

instability is a  concomitant of yield
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‘fdr’aiinihe thr;eﬁferiods, when point-to-point growth
rates1§eié used. Howevér, when trend growth rates were used
the association turned out to be significant only for the
First Sub-period, although it was neéative in all the three
periods. It is remarkable that even in the Second Sub-perio
which saw the adoption of the new technology, this negative
aSsociétion holds. |

Thereforé, we may conclude, that our:'interdistrict
‘regression results with point—t&—point.growth rates indicate
that in Tamil Nadu, growth-in paddy yields has occured with
greater stability, while our analysis with trend growth
ratés precludes the possibility of yield growth being res-
ponsible for yield instability, in the period of the new
technology. Our results are not in conformity with'expe;
¢tations, if one is to beﬂieve that instability is inherent
in the process.of growth,

Next, we present the results of our second set of
regressions, wherein, yield variability is the dependent
variable and proportibn of paddy area irrigated, is the
indepéndeﬁt variable. Once again, this exercise has been
conducted for the entire period of 32 years as well as for
each of the sub-periods.

WHOLE PERIOD 6
(1951-52 to 1982-83)  YVAR =« +/8 PIA (Average proportion
: of paddy area irri-
' gated)
YVAR = 0.671 - 0.005 PIA
(4.37) (-3.28) Rz .55

Negative & Significant at 57 level.



SUB PERIOD I
(1951-52 to 1964-65) YVARL =O(+ﬁ5 PIAl (Average proportion
' L : ’ of paddy area irri-
_ gated_
YVAR1 =0.298 - 0.002 PIAl 2
: (1.88) (~1.05) R"=.11
Negative & Non-significant
SUB PERIOD II
(1965-66 to 1982-83) = YVAR2 CK~+F3 PIA2 (Average proportion

of paddy area
irrigated)

YVAR2 = 0.614 - 0.005 PIA2
(6.59) (-4.92) R%= .73

Negative & Significant at 57 level.

This set of results conforms to expectations. For
the Whole Period, and for the Second Sub-period, the relation
ship between yield fluctuations and the proportion of paddy
areasa irrigated,‘iS'inverse and significant, whiie for the
First Sub-period, it is inverse, albéit non-significant. It
is reasonable to surmise that irrigation will have a stabli-
sing impact oﬁ~yie1d per hectare, and therefore, the negative
association is not surprising. Also, it is noteworthy that,
in the era of the new technology, this association is quite
pronounced (t-ratio =-=4.92), indicating the importance of
irrigation as a stablising influence on HYVs.

When yield variability was regressed on rainfall

variability (both seasonal and total annual rainfall), the

association proved to be non-significant in every case. |

Therefore, the results are not reported here.
When yield variability across districts was regressed

' annﬁ{

on theA?r portion of HYVs across districts during the Second

Sub-period, we found the association to be negative and

significant at 107 level.
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P frorsge
YVAR2 = X + B PHYV2 (Proportion of HYVs)
YVAR2 = 0.281 - 0.002 PHYV2

(4.33) (~1.94) o R%= .30
Negative & Significant at 107 level.
The resulﬁs show ‘/that in the case of paddy in
Tamil Nadu, the use of varietal imﬁrovements has made

for greater stability, which is contrary to expectations.
Perhéps, the new technology may not be responsible for
increased instability, and one- nust look elsewhere

for the causes of instability.

"Finally, when we regressed yield v;riability across
districts on acreage variability across districts, we found
that the association was negative and weak for all the three
periods (Whole and Sub-periods).

To conclude, we summarise our‘findings. In the
districts of Tamil Nadu; yield growth cannot be said to
be responsible for yield instability. In fact, in certain
cases (when yield instability was regressed on point-to-
point gfowth rates)‘ yield growth seems to have occured
with greater stability. This finding is not in conformity
with expectations. We also foﬁnd that better irrigation
made for greater -stability, particularly afterrthe adop-
tion of the new technology. Surprisingly, HYVs seem to
contribute to greater stability in paddy yields in Tamil
Nadu. From our interdistrict regression analysis, we were
unable to establish a significant link between fluctuations
in paddy yields on the one hand, and fluctuations in

seasonal and annual rainfall, or acreage variability, on

the other,

I F NN
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NOTES - CHAPTER - III

Refer Chapter II,)Segtion 1 for zonal classification.

Zone 4 may be an exception, because both the districts
in the zone display similar characterstics with
regard to instability.

Barker, Gabler & Winklemann (1981).
Rao, C.H.H. (1975)

Mehra, Shakuntala (1981).

Vide Appendix 7.

However, it must be remembered that output growt rate
has declined in 7 out of 11 districts and in the state
as a vhole, while output variability has increased in
all the districts and in the state,in absolute terms
in the Second Sub-period. We refer here only to the
relative position of the d1str1cts vis-a-vis each
other in the two periods.

Once again, the &bsolute growth rates have decelerated
in all the districts and in the state,and this decre-
ase is considerable in quite a few districts. All but
2 districts have registered higher instability as well.
The pointers refer to chages in their relative ranking
position vis-a-vis each other only in the Second Sub-
period as compared to the First.

Once again, the pointers refer to the movement in the
relative ranking position of the districts only, from
the First to the Second Sub-period. In absolute terms
all but 2 districts have registered higher instability
levels, while 9 out of 11 districts have registered
higher growth rates in paddy yields in the Second Sub-

‘period.

Mehra (op c1t) found that the yield variability of
Rabi crop was higher than the yield variability of
Khariff crop, at the state level for the period 1967-68
to 1977-78, and ascribed this to the fact that in Tamil

" Nadu, more Khariff area is irrigated, than Rabi area.

Mufray, David (1978).

However, this should not make a significant difference,
because in the absence of a good fit on the trend line,
the estimated variance about the regression line is

likely to be very close to the variance about the mean.

Op. cit.
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" CHAPTER - IV

TRENDS IN GROWTH - MILLETS

Pahdy is the predominant crop grown in Tamil Nadu.
Amongst other cereals, Cholém, Cﬁmbu and Ragi‘are important.
Together, the three major;millets account for approximately
a fifth.of the Gross Cropped Area in the state, in the 32
year'period ifrom 1951-52 onQa:ds. For the sake of conveni-
ence, we have clubbed together, the three major millets
under the head_'Milléts' in our analysis. As in the case of .
paddy, we have again fitted semilog ‘trends to Time-Series
data on millet output, acreage and yield1 and estimated the
compound growth rates thereof.

In this Chapter, we discués the growth performance
of millets at the State and district levels. OSgction I looks
at the interdistrict similarities and variations in growth
performance of millets.during the period 1951-52 to 1982-83.
Section II concerns itself with the interemporal patterns in
growth at the district level.

SECTION~ I

INTERDISTRICT PATTERNS 1IN GROWTH - MILLETS

Generally, millets are raised on dry lands where paddy
cannot be grown. Therefore, it is inevitable that the bulk
of millet area should come from the relatively low rainfall
districts. Ta&ble 4.1 lists the share of each district in the
State' s ‘total millét acreage and output, as also the share
of millets in the total Gross Cropped Area of the districts

alongside compound growth rates in millet output, acreage and~
yield.
Salem, Coimbatore, Tiruchy and Maderai together account:

for nearly 70% of the total millet area in the state. Of

fhese four, Salem and Coimbatore contribute approximately a
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COMPOUND_GROWTH RATES PER ANNUM - MILLETS

SHARE OF SHARE OF | SHARE OF |GROWTH |GROWTH GROWTH | MEAN YIELD

MILLETS IN DISTT.IN |DIST. IN |RATE OF | RATE OF RATE OF | PER HECTARE
DISTRICTS GCA OF DISTT« |MILLET MILLET MILLET |MILLET MILLET | OF MILLETS
_———— fAVERAGE OF 32|AREA OF OUTPUT OF |OUTPUT | AREA P.A. | YIELD/ | IN KGS,

YEARS 1951/52 |STATE- STATE-  |P.A.. HA P.A. |[AVERAGE OF
- - 1982/8 [AVERAGE OF|[AVERAGE 32 YEARS -
b . 32 YEARS |OF 32 1951/52 -
3 / 1921?2%1_ YEAR?; 1982/83]

1982/83 1951/52_ =
‘ Z 1982/831/ | |
{¥% Chingleput. 7.59 . 2.14 2.73 0.6 ~2.3% L 2.0% 1091
A -
2. South Arcot 17.36 8.04 8.60 1.8% | -0.8% 2.,6% 867
g:;North Arcot 13.09 5.77 6.80 ~0.1 -1.,9% 1. 8% 981
15+ Coimbatore 35.32 20,32 18.96 -1.3% | —=1,3*% 0.07 750
16, Tiruchy€ . i | 32,40 16.30 13.05 -0.1 ~0,5% 0.4x 643
i (Tiruchy-truncated) (16.17) (10.36) | (=0.2) | (=0.6) (0.3) (639)
{7. Thanjavur 0.66 0.35 0. 44 -4.3% | -5.6% C1.3* 1 1087
8. Madurai 26.79 11.20 13.44 0.8% | -0.3 1.1% 966
9., Ra-mnad\ 14067 6-43 600 : -005 —1-9‘* 104* 768
10,Tirunelveli 20.69 7.45 7.74 0.9% —1.0% 1,9% 848
20,39 - 97.68 98,54 0.1 ~1.1% S1.2% 814

N

L4

@K *x

Indicates significance of Trend at
Indicates significance of Trend at
Salem includes Dharmapuri,

Tiruchy includes Pudukottai,

95% level of confidence,
90% level of confidence.




‘ fifth each to the state's millet acreage while Tiruchy
and Madurai together, account for a little iess than- 30%
~of the state's millet acreage. Verj little millets are
grown in the paddy intensive districtsvof Kanyakumari
Thanjavur and Chingleput. |

A look at the growth performance of millets reveals
that, at the state level, millet output has been almost

stagnant during the 32 years ‘under review. However, it

is interesting to note that the output trend was not -~ ...-

statistically _significant, although both area and yield
trend§ were significant. Millet area has been shrinking
at the rate of -1.17 p.a. offsetting the not inconsider-
able yield growth rate of 1,27 p.a. at the state level.
Tﬁus we find tﬁe upwafd'trénﬁ‘in_yields being balanced
by a downward trend in area to produce non—significant
and almost stagnant oufput trénd. What.crops are millets
replaced by, in Tamil Nadu? Kurien? fiﬁds that millets
are being veplaced by high-value‘crops like paddy and
‘sugarcane. It is possible that as the irrigation poten-
'fial_goes on expanding, farmers are swiﬁching to high
value crops like paddy.

The district level growth patterns in output are
as unimpressive as the stagnation at the state level. In
6 out of 10 districts, millet output has been shrinking.
While this shrinkage was small in districts.like Tiruchy
and Salem, it is quite substantial in Thanjavur. It must

be remembered that output trend fits were statistically

significant in only 5 out of 10 districts. 1In South Arcot,

a spectacu&ir~2.6%,p.a{’ growth rate in millet yield
" has offset a -0.87 p.a. area shrinkage to produce a

1.87 p.a. growth rate in output)all the three trend fits



being,statigticélly significant; Similarly, in‘Tirunelveli,
, : .

trend fits for output acreage-and yie1d were significant,

the répid yieia groﬁth having offset the decline in area

to produce a positive output gquth'rate of 0.9%Z p.a. So

also in Madurai, However, in tﬁe‘othef.two districts where

output growth.was significant; viz. Coimbatore and Thanjavur

it has been a declining trend -1.3% p.a. in the former and

-4.3%Z p.a. in the latter. This danQard trend has been

influenced by the deceleration in acreage in both ,these

districts. On the other hand, in Chiﬁgleput, a rapid

growth rate in yield has been vitiated by a ﬁrénounced

deceleration in area, to produ¢e a méagre and non-significant

outpuf growth of 0.67%Z p.a. only.

Millet area has been shrimking in all the districts
without exception. Acreage trends wére statistically
significant in all the districts save Madurai., Millets
are losing ground to other,probably more 1ucrative,cro§s
everywhere in Tamil Nadu. It is remarkable that the
loss of millet area is mé{e pronounced in the relatively
better irrigated districts.

Yield trends were positive and signifiéant.in all
the districts save Coimbatoré, where it stagnates.
Interestingly, yield growth is slowest in the two low
productivity districts, viz. Coimbatore and Tiruchy,
while it is fastest in the high-productivity district of
Chingleput (2.9% p.a.). It may be recalled that Chingleput
registered the fastest growth rate in paddy yields as well,
Perhaps, in this coastal disﬁric£, as the irrigation base
is widening, and as ground-water sources are becoming more

important, productivity of all crops is going up. In
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 Ramnad, which i:has the dﬁbious distinction of‘beihg the

only diétrict with negative growfh rate for paddy yield,
millet.yields register a growth rate of 1.47Z p.a., a rate
 th5§ %s faster than the state -average of 1.2%7 p.a. Ramnad
has a much lower propp;fion'of its Gross Cropped Area
irrigated, thén most other districts, and that, by tanks.
.Yet if millet yields are improving while paddy yields are
deterio;ating, it is surprising.

Growth patterns in millets also cut across zonal
ciéssifications.‘3 In Zone 1, Chingleput and South Arcot

"are moving in tahdem, with positive grdwth rates in output
and high growth rates in yield,.while the fhird district
-in- the zone, North Arcet, is a straggler with negative
grOwth rates in output and only moderate growth rate in
&ield. Of the 4 districts in Zone.é,Tirunelveli and Madurai
register positive growth rates in output; In Tiruchy,

yield seems to stagnate unlike in the other three districts
in thé,same zeone.

The upshot of this discussion is that there are intrazonal
variations iq gro#th patterns. Interzonal = similarity is to
be found in the fact that miliet area is shrinking in all
the districts irrespective of the zone they‘are in.

Table 4.1 gives the mean yields per hectare
of millets during the 32 year period. Millet yields
'compare unfavourably with those of paddy, at just 8lé4kgs/
hectare for the state. (Paddy yields for the same period
were 1705 kgs/hectare, giving Tamil Nadu a high productivity
status). However, considering that millets are raised
mainly on dry lands and are largely unirrigated, low yield

levels are not surprising.




ﬁ“gives the mean yields per 4‘*he.ct:‘are of
millets at the~&i§trictlevei too. Millet yields per
hectare ére much lower than paddy yields in all the
districts. The highest average paddy yield for the
corfeSponding,period is 213% kgs/hecta;e_in Coimbatore

as against 1091 kgs/hectare in ‘the case of millets in

‘Chingleput. Ih'ﬁéct, the lowest mean yield level

obFainiQ?for paddy (1071 kgs/hectaré in Ramnad) is
just a 1itf1e less than the highest yield level of
millets viz. 1091 kgs/hectare in Chingleput. Howéver,
tﬁis may be atéributed to tﬁe yery_high levels of irri-
gation in the lands sown with paddy while millets are
raised mainly as dry crops. Even here, districts
regiéteriﬁg relatively higher mean yield levels, are
those that have a higher proportion of their Gross
Cfopped Area irrigated.

'Again, as in the case of paddy, none of the millet
intensive, districts registers high level of productivity.
In fact, Coimbatore which turned out to be a high-produ-

ctivity district for paddy, falls in the 1ow—ﬁroducti§ity ¢ategory

for millets.  Perhaps, in this district:, all irrigated area, is sown

with paddy and other creps while millets ‘are grown inthe &y kmls .or in the

dry season. Again,Chingleput which was a low-productivity

district for paddy, has registered the highest - produ-
ctiwnj-j for millets., Perhaps, in this highly dirrigated
distriét, the irrigated proportion of millets is high

and perhaps, millet 7yields respond far more generously

to irrigation, than do paddy yields.
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-~ Table 4.2 belswf%anks the.digtricts in the descending
ﬁrderagf their mean oﬁtpht, meaﬁ acreage and mean yield of
millets, during the 32 year: ﬁeriod under feview, Table 4.3
ranks the districts in‘the descending ofder of their growth
rates in millet output,Aacreage and yield. Table 4.4 juxt-
aposes the two, i.e. grouping of districts according to High/
Mediqm/LbW/Negative,categories of their mean levels and
their growth rates. |

TABLE 4.2

DISTRiCTS RANKED IN THE DESCENDING ORDER OF THEIR
MEAN MILLET - OUTPUT MEAN MILLET ACREAGE AND MEAN

MILLET YIELD DURING THE PERIOD 1951/52 - 1982/83

MEAN OUTPUT MEAN ACREAGE MEAN YIELD .
1. Salem 1. Salem 1. Chingleput
2. ;Coimbatore 2. Coimbatore 2. Thanjévur
3. Madurai 3. Tiruchy - 3. North Arcot
4. Tiruchy 4, Madurai 4, Maduréi
5. South Arcot 5. S. Arcot 5. S. Arcot
6. Tirunelveli 6. Tirunelveli 6. Tirunelveli
7. N. Arcot 7. Ramnad 7. Salem
8. Ramnad 8. N. Arcot 8. Rémnad
9. Chingléput 9. Chingleput é. Coimbatore
10. Thanjavur 10. Thanjavur 10. Tiruchy




DISTRICTS RANKED IN THE DESCENDING ORDER OF THEIR
GROWTH RATES IN MILLET OUTPUT ACREAGE AND YIELD

FOR_THE PERIOD 1051/52 - 1982/83,

QUTPUT ACREAGE - | = YIELD
1. S. Arcot 1. Madurai¥ 1. Chingleput
2. Tirunelveli 2, Tiruchy¥* { 2. S. Arcot
3. Madurai 3. S. Arcot¥* 1 3. Tirunelveli
4, Chingleput 4, Salem¥® | 4. N. Arcot
5. N. Arcot* 5. Tirunelveli* 5. Ramnad
Tiruchy¥* _
6. Salem* 6. Coimbatore®* | 6. Thanjavur
7. Ramnad* _ 7. H. Arcot* 7. Madurai
S Ramnad*
8. Coimbatore* 8. Chingleput¥® 8. Salem
9. Thanjavur#® 9. Thanjavur¥® 9. Tiruchy

10. Coimbétore

% indicates negative rates of growth

Rank Correlation Coefficient was computed for the dis-
tricts according to their ranking in Mean Paddy yields and
Mean Millet yields, to see ¥ prodctivity in a district was uniform
for = ‘both paddy and millets. The . coefficient was -.38
which showé that there was an inverse relationship, although
not statistically significant, between paddy yields and millet
yields. 1In other words, in districts where paddy yields were
high, millet yields were low and vice versa., From this

one may infer ﬁhat paddy productivity is dependent on cont-
rolled conditions of cultiQation while millets can thrive

even under uncontrolied conditions of cultivation. This

also reinforces our earlier observation that perhaps,millet

yields respond far more readily to rainfall and irrigation



1

M - 91 - Vs
TABLE 4.4
TWO-WAY CLASSIFICATION OF DISTRICTS ACCORDING TO THEIR MEAN OUTPUT,
MEAN ACREAGE AND MEAN YIELD OF MILLETS AND THEIR RESPECTIVE GROWTH
CATEGORIES, .
QUTPUT : _ ACREAGE YIELD

Posigive Growth

x4

Positive Growth

Negative Growth

High Growth@

Low Growth @

Negative Growth

IGH Salem _

- Madurai . Salem Coimbatore Chingleput
[EAN ‘ Coimbatore T Tiruchy Than javur -
o : Madurai :

[EDIUM South Arcot Tiruchy South Arcot North Arcot | Madurai
[EAN- Tirunelveli North Arcot ———— Tirunelveli South Arcot Salem

; Ramnad Ramnad Tirunelveli

North Arcot

'Qw Chingleput Than javur . —— Chingleput Ramnad Coimbatore
[EAN ' : Than javur Tiruchy

@ classification of High and Low categories for growth rates are ‘based on the State's

-average growth rates, which was used as the cut-off point.



than do paddy yields.j

From Table 4.2,one‘findé.;hét as in the case of paddy,
the acreage component is weightier than the yield component
in 6utput, for millets as well. The ranking of the districts
according to their mean output.levels is almost similar to
the fanking of diStricts according to their mean acreage
levels,,but,not necessarily--to the:.rapking of districts
according to their mean yield levels, although there are
 exceptions. In other words, high mean output districts
invariably have a large proportion of their Gross Cropped
Area under miilets;

Table 4.4 gives a two-way <classification of districts
according to their mean 1evelsAand growth categories. Dis-
tricts are grouped into High, ﬂedium and Low mean output,
mean acreage and mean yield categoriesron the one hand and
High,Low or quitive, Negative growth categories for output,
acreage and yield. The state's average growth rate has
been used as the cut-off point to distinguish between High
and Low categories. Where the state's average is very low
as in the caéé of output growth,or negative, as in the case
of acreage grb@th, the distric¢t§’ have been grouped into;?
Positive and Negative growth rate categqrieéAonly.

From the Table, one finds that output is receding in
two ©ut of three millet: - intensive districis:-and ip trhree
out ‘Qfgiiye-moderately important millet districts. Millet
acreage is declining in‘allvthe districts, Surprisingly
yield growth rates are highest in the already high-produ-
ctivity districts of Chingleput and Thanjavur, and lowest

in the low-productivity districts of Tiruchy and Coimbatore.
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To conclude, we found that as in the case of paddy;

growth patterns in millets‘aiso cut across zonal classi-
fications., Millets are losing gréund to other crops in
evéry district as a result of which, output growth is
decelerafing in six 6ut_of ten districts. field levels

in millegs are far lower than yield levels in paddy.
However, the better irrigated districts display relatively
higher &iéld levels., Yield growth is positive in all

districts.

SECTION II

INTER-TEMPORAL PATTERNS IN GROWTH - MILLETS.

The seed fertiliser technology was aimed primarily
at staple cereals like wheat and rice. Other cereals
' |
benefited from the varietal experiments only to a limited

extent. As such, an intertemporal analysis of millets with

mid-sixties as the cut off point, is not expected to capture

‘ the impact of the green revolution on yield and production

~of miliets. However, such an analysis will reflect the

impact of the technological revolution in paddy on the
performance of milléts, which are substitute cereals

for paddy. Besides, 32 years.is a-long period to assess
growth patterns>in millets. Therefore, splitting up the
32 years into two sub~periods‘will enable us to get a better
perspective on growth performance. For the sake of
cdmparabilit§ with our paddy analysis, we have retained
the same cut-off year for millets as well. Once again,
we have fitted time-trends through semi-log regression
équations .to Time-Series data on millets (Cholam, Cumbu &
Ragi) output, acreage and yield, separately for each of

the sub-rpériods viz. 1951/52. to 1964/65 & 1965/66 to 1982/83,
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. Compound Growth Rétgs eséimated from the regressioh
equations are reported and discussed in this Section.

Table 4.5 gives the growth rates in millet output,
acreage and yield in each of the sub-periods. Before we
comment on the intetehporal output pefformance of millets
at the state level, it is necessary to mention that the
output trends for both the sub—periods were statistically
non-significant. The downward trend in miliet acreage
was significant for both the sub-periods. Similarly
the upward trends in yiéld were significant for bdth
the sub-periods. However, perhaps, owing to the fact
that the yiéld trend for the First Subfperiod was
significant only at 90%Z confidence level, and the acreage
trend was declining, the put@ug trend turned out to be non-
siénificant, and the output growth rate was 0.37% p.a.
Similarly area and yield trends mqvipg significantly
'in'opbosite directions in the Second Sub-period, produced
a.non—signifiéant output frend, The scenario, thereforé,
is one of stagnation in millet output, contraction in
millet acreage and gro&th in millet yield, in both the
periods.

" Intertemporal growth patterns cut across agro-climatic
zonal classifications. There.are intfazonal differences
as well as interzonal similarities. |

At the. district level 5 out of 10 d?stficts régister
decelerating growth in millet outbut, in either Sub—period
The highest :decline was in.Soith Arcot:hin .Sub-period I,
where:"avsignificant downward.movement in acreage is matched

~

by a significant downward trend in yield to produce a
éignificant decline in output growth to the tune of -5.3%

p-a. In the Second Sub-period, Thanjavur registers a
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TABLE 4,5

e

, INTER-TEMPORAL COMPARISON OF GROWTIH RATES OF MILLET OUTPUT, AREA
: AND YIELD, AS WELL AS MEAN GCA AND MEAN YIELD OF MILLETS IN THE DISTRICTS.
Period I = 1951/52 -1964/65
Period II = 1965/66 -1982/83

OUTPUT G. C. A. YIELD MEAN GCA IN MEAN YIELD IN
, , HECTARES Kgs/Ha,
Period I|{Period IT[Period I|Period II |Period I |Period Il Period 1| :Period Il |Period 1 [Period II
1.7 Chingleput | ~1.3x 0.1 -2,7% -4,0% 1.4x | 4,1% 37569 28304 813 1307
% 2. South Arcot| 5.3 3o | 2. | 0.0 ~2.6% | 3.4% | 131310 | 114226 | 635 1048
.3, North Arcot| -1.7 1.1 _3.2% | —1.1% 1.5 2.3 103270 | 74931 | 830 1099
| 4. Salen® 1.7 0.7 0.9 | =1.3* | 0.8x | 1.9% | 355490 | 304835 | 770 833
5. Coimbatore | —-0.6 =0.7 ~2.1% | ~1.0% 1.5x | 0.3 344852 | 278330 759 743
6. Tiruchy£ 1.8 -0.8 0.0 -0, 9% 1.8 0.1 255922 | 239474 625 658
Tiruchy (1.8) (=1.1) (0.0) |(=1.1) (1.8) 0.0) (255922) 1(235904) | (625) (650)
(Truncated) ' = . :
7. Thanjavur -0.4 -6.5% ~2,5% -9.0% 2.1% 2,5% 7371 3611 990 1162
8. Madurai 2.0% 1.0 -0.5 -0.6 2, 5% 1.6 172236 167257 882 | 1031
10.Tirunelveli| 0.9 -0.4 0.5 ~0,3% 1.5 2, 1% 119282 . | 107697 701 962
 TAMTLNADU 0.3 0.8 | -1.0% lo1.5¢ | 1.2x | 2.3%  |1642639  |1412079. | 741 870
* Indicates signif{cance of trend at 95% level of confidence,.
x Indicates significance of trend-at 90%4 level of confidence.

@ Salem includes Dharmapuri.
£ Tiruchy includes Pudekottai.

’



SigAificént and large'éecline'ig millet butput (=6.5% p.a.),
thanks to a ‘very large éhd.significant shrinkage in millet
area which offset the significant and'positiQe yield growth
;ate.  Paradoxically,'SoGth Arcot, which witnessed the steepest
decline in millet outbut ih'the'First Sub-period, has regis-
- tered the fastesland significant growth rate of 3.47 p.a.

in millét output, ‘in tﬁe Second Sub-pefiod. Tiruchy also
witnessed a reversal of trends in millet output ‘performance
from the First to~the -Second .Sub-périod. Howevér,vnone
of the trend equafions except that of acreage in the Second
Sub-period turned but to be significant for Tiruchy.

The reversal of trends in Sou;h Arcot wefe statisti-
cally significant, and therefore, intéresting.»-ln fact,
South Arcot is the only district that does not recprd
dec;leration of millet acreagé in the Second Sub-period-
When all other districts were giving up millet éréa, South
Arcét rgmained‘stagnant withvé zero growth rate. Perhaps
thefe are factors at work that prevent cropping pattern
changes»against millets in that district.

With the exception of Salem in the First Sub-period,
and South Arcot.in the Second, all the districts record
decline in millet area in both the Sub-periods. It is
notable that the districts in which the decline was consi-
derable, the downwérd trends in ;creage were statistically
significant, while in those districts where the decline in
millet acreage was small, the trends-fits were statistically

non-significant (Tirunelveli is an exception with a small

L)

but significant decline in acreage growth). Another notable
observation is that,in the paddy intensive districts, 1like
Thanjavur and Chingleput, the shrinkage in millet area is

the largest., However, even in Ramnad which is a relatively
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_ dry district; the los8 of millet area is <considerable. It is
evident that farmers find it a less attractive ‘proposition
to grow millets. It must be mentionedithat millets are

considered inferior cereals, and are generally grown on lands

-
1

on vhich nothing else can be raised.

The yield performance of millets is not Unimpressive,

With the exceéption of South Arcot in the First Sub-period, all
the districts register ﬁositive &ield growth rates in both

;he Sub-periods. However, the trend -~ fits for yield were

;6£ statisfically significant in 3 out of 10 districts in
either Sub-period. ¥n the First subfperiod,_in 3 out of 7
disfricts in which the yield trends were statistically signi-
ficant, the levellof confidence was 90% only.

Ragnad which had deteriorating paddy yieldé in the First
Subépefiéd,vregisters the highest growth rate for millet yields
in the same period. (3.37 p.a.). This confirms .our earlier
observation that millets tend to thrive on dry‘lands and respond
far more generously io.rainfall and irrigatipn, than does paddy. .

It is'interesting to nole that tge'paddy—intensive districts
record_very'high growth rateé iﬁ millet yields in the Second
Sub-period. Perhaps;these districts ﬁsesubstantial-quantities
of improved milletvvariéties (HYVs). Table 4.6 gives the area
under HYVs for paddy and millets for the years 1969-70 to 1973-74
at the state level. It is evident that at the state level, the
. proporgtion of millet area sown with HYVs is increasing, although
it is far below the proportion éf paddy areasown with theé new

varieties. ' -

It may be recalled that zpaddy:.yields were declining in 6 out

of 10 districts in o..the First Sub-period. However, millet
yields have been imprqving steadily all along, and even spect-
acularly in some diétricts in the Second Sub-period. Mean

yields per hectare have increased in all the districts save



Co{mb&fore,in‘the ré&ént“ﬁéribdJ~Vfd§”f§blé 4.5.

TABLE 4.6
PROGRESS OF HYV PROGRAMME
’ . PADDY MILLET :
YEAR AREA UNDER| AREA UNDER AREA UNDER| AREA UNDE]
HYV IN LA-| HYV AS 2 & | HYV IN LA-| HYV AS %
- - | XH HECTARS TOTAL AREA KH HECTARS OF TOTAL
AREA
1969-70 11.42 1 45.35 0.91 4.39
1970-71 18.19 69.01 _ 1.69 . 8.53
1971-72 022,45 83.46 3.56 18.92
1972-73 21.80 76.46 4.50 25.30
1973-74 21.43 77.96 4.76 26.39
Source : C.T. Kurien - The Dynamics of Rural Transformation

P.48.

We ranked the districts according to ﬁheir mean yields
per hectare in paddy and millets respectively for each of the
Sub-periods, and computed the Rank Correlation Coefficients
between paddy and millet yields per heétare for each period,
seperately. The correlation turned out to be non-significant
for either period, while being negative for the Second.Sub-
period. Therefore, we may infer productivity varies from crop
.to crop within the same district, perhapé according to the
level of inputs that are received by each crop.

Table 4.7 below presents an intertemporal classification
of districts into High, Low and Negative growth categories
for millet output, acreage and yield. From the Table, it
can be seen that the two Arcots have moved up from Negative
growth category in the First Sub-period to High-growth category
in the Second, for millet output. On the other hand, Ramnad

and Tirunelveli have slid from High-growth in Period I to
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INTER-TEMPORAL CLASSIFICATION OF DISTRICTS INTO HIGH, LOW AND NEGATIVE

GROWTH CATEGORIES IN MILLET OUTPUT, ACREAGE AND YIELD.
Period I = 1951/52 - 1964/65

Period IT = 1965/66 — 1982/83
OUTPUT ACREAGE YLELD
Period I Period II Period 1 Period IT Period I Period II
s“s - )
03 . Madurai Chingleput
iIGHv- Tiruchy South Arcot Ramnad Chingleput
sROWTH Salen North Arcot| Salem North Arcot| South Arcot
DISTRICTS Ramnad Madurai Tirunelveli| Thanjavur
’ Tirunelveli Coimbatore | Ramnad
Tiruchy . ;
ThanjaVur~
Vadural Noxrth Arcot@
: , ' Salem
. Salem Airuchy ¥ South Arcot®| - Salem Coimbatore
Chingleput Tiruchy
o Madurai .
Tirunelveli
i Chingleput | Coimbatore | Chingleput | Chingleput
NEGATIVE South Arcot| Tiruchy South Arcot| North Arcot
GROWTH North Arcot| Thanjavur North Arcot{ Salem ) :
DISTRICTS‘ Coimbhatore | Ramnad Coimbatore 4 Coimbatore | South Arcot
Than javur Pirunelveli | Thanjavur, Tiruchy '
' : Madurai Than javur
| Ramnad Madurai
: Tirunelveli| Ramnad
' - Tirunelveli

@ N, Arcot recorded the same growth rate as the state aveyage in millet yields in Period II.

X Tiruchy recorded O growth rate in millet acreage in period I.

£ S. Arcot recorded O growth rate in millet acreage in Period II,
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RO . IABLE 4.8
TABLE SHOWING THE DIRECTION OF MOVEMENT FROM
"PERIOD I (1951/52-1964/65) TO PERIOD II (1965/66
-1982/83) OF EACH DISTRICT IN THE GROWTH RATES
OF MILLET OUTPUT ACREAGE AND YIELD,

DISTRICTS | QUTPUT ACREAGE YIELD
1. Chingleput 1 ¥ A
2. South Ar;:ot 4‘ ] 'T\ | ’f\
3. North Arcot r N »
4, Salem J J, 1\
5. Coimbatore J 4 ' v
6. Tiruchy RY J ¢
7. Thanjavur 3 ¥ A
8. Madurai J 3 J
9. Ramnad J 3 J
10, Tirunelveli J A N
TAMILNADU N L A

Legend 1 indicates improvement.
J 1indicates deterioration.
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Negative-growth in Period II.

For millet yields, Soutﬁ Arcot has moved from Negative
growth category in Period I to High-growth category in Pefiod
II. Surprisingly, yield growth rates have slowed down in 4
out of 10 districts after the mid-sixties.

Table 4.8 complements Table 4.7. The pointers indicate
the diréction of movement of each district from Period I to
Period 1I, in terms of its growth rates in millet output,
ééreage and yield.

To conclude, we summérise.our findings on the growth
performanée of millets. It appears that millets have been
losing ground to other crops in both the Sub-periods, suggestin;
a diversification of cultivation away frém millets, in almost
all the districts. Mean yields per hectare of millets are
higﬁer in the recent period, ih all but'bne‘district. However,
in 4 out of 10 districts, millet yield growth has élowed down
after the mid—sixtieé.

On the whéle, the intertemporal picture seems fo be one
of change—unfavouréblevfor acreage, bui favourable for yields.
What impéct this pattern of change has on instability levels
will become apparent when we discuss instability in millets

in the next Chapter.

IR H KPR IFIN



1. ,'Time-Series data on Millet yield was generated by
| dividing the combined .output of Cholam, Cumbu
énd Ragi for each year, by their combined acreage
for that year. | |
'2. Kurien C.T. (1981)

3. Vide Chapter II for details of zonal classification.
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CHAPTER - V = .
PATTERNS IN INSTABILITY < MILLETS

SECTION =~I—

- INTERDISTRICT PATTERNS : e

It is generally believed that millets are sturdier than
paddy, and therefore, a _PriQri,One would expect millet yield
and prédhction to be more étable than paddy yield and produc-
tion.” As in the casé of baddy, the coefficients of variation
from semilog trends-measﬁre instability. The major millets,
Cholam, Cumbu and Ragi have been cluﬁbed together under one
head, for purposes of anqusis.. |

Tablé 5.1 gives the coefficient ¢f variation of millet
output, acreage'énd ;iéld at the district 1éye1. As in the
case of paddy, one finds .that the lével of instability for
the state as a whole, is much less than the level of instabi-
litonbtaining in a majority of the districts, be it for out-
put, acreage or yield. Tﬁis implies intérdistrict covariances
that cancel each other out, to render the state level insta-l
bility much ldwer,than it otherwise would be. One also finds
that the level of instaﬁility in millet output and yield is
almost the same asvin the case of paddy. However, the state
level acreage instability seems to be much lower in the case
of millets then:-in-paddy,-which_.is=surprising. Whether this
trend is reflected in the district level picture,will become
apparent, when we discuss the interdistrict patterms of
instability.

A cursory glance at Table 5.1 also reveals that yield
instability at the state level is double that of acreage
instability. Thé exact contribution o% each of these com- .
pdnents to output instaﬁility will become evident when we

do the decomposition analysis in Section III of this chapter.
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TABLE 5.1

COEFFICIENT OF - VARIATION OF MILLETS
-1951/52 - 1982/83

Districts 4 ' OQutput Acreage Yield
1. Chingleput 15.38 | 20.36 14.3
2. S. Arcot 31.57 8.72 26.2
3. N. Arcot 18.59 | 10.25 13.81
4. Salem ©17.07 | 9.97 12.39
5. Coimbatore - | 18,03 8.89 | 13.68
6. Tiruchy - 20.17 5.57 17.01
7. Madurai | 22.23 [11.0 17.21
8. Thanjavur 23.46 | 23.81 8.31
9. Ramnad | 18.11 9.75 15.86
10. Tirunelveli 20.18 9.48 15.71

Tamil Nadu 14.80 | 6.84 12.49

Table 5:2 categeries the districts inte High,:5Medium
and Low-instability groups for miliet,putput;_acreage and
yield:~ Here_too,. . instability patte¥ns. .cat across_agroé-
climatic—zonalzclassifications. .Zone 1 is.a typical case.
in point-withzSoupth Arcot falling in the .HighnInstdbility
group; .North Arcot in the Medium Instébility'group and
Chingleput, in the Low Instability category for Millet
output, Similarly, in zone 4; one district figures in
the High and another in the Low instability group for millet
production, while the other two districts in the same
zone fall in the Medium category.

Intrazonal differences are equally pronounced in

the case bf millet yield instability as well. In Zone 1,

South Arcot is more unstable than either Chingleput or



North Arcot Coimbatore is more wunstable than Salem in
Zone 3. Tiruchy and Madurai are more unstable than the
other two districts in Zone 4. Even in the case of acreage

instability, intrazonal differences are quite marked.

TABLE 5.2

 CLASSIFICATION OF DISTRICTS INTO HIGH/MEDIUM/LOW
VARTABILITY CATEGORIES FOR MILLET OUTPUT, ACREAGE

& YTELD FOR THE PERIOD 1951-52 to 1982-83¢
Qutput Acreage Yield
High S. Arcot Thanjavur, S. Arcot
Variability Than javur Chingleput Madurai
' Madurai Tiruchy
Medium Tirunelveli Madurai Ramnad
Variability _ Tiruchy N. Arcot Tirunelveli
N. Arcot Salem Chingleput
\ Tirunelveli N. Arcot
' Ramnad Coimbatore
Low | Ramnad Coimbatore Salem
Variability Coimbatore S. Arcot Than javur
Salem Tiruchy :
Chingleput

Table 5.2 also shows that no district figures in the
High Instability group for all the three categories, viz,
output, acreage and yield. Therefore, one may conclude
that high output ipstability is due either to high acreage
instability or high yield instability and not due to both
occuring simultaneously.

Table 5.3 gives a two-way classification of the district
by their Mean«s and instability levels for millet ouput,
acreage and yield. This is to see if a district that
produces a substantial quantity of millets is more unstable

than a district that produces very little millets. Similarly



- 106}-— :

Two-way clkassification of Districts into High/Medium/Low categories
variability as well as Mean output, Mean acreage and Mean yield.

(1951/52 ~ 1982/83)

TABLE - 5.3

for

i

HIGH VARIABILITY MEDIUM  VARIABILITY LOW  VARIABILITY
QUTPUT AREA YIELD OUTPUT AREA YIELD OUTPUT AREA YIELD
i '
'HIGHl Madurai 2ia —— Tiruchy Salem Chingléput ‘Salem Coimba- | Thanja-
MEAN : Madurai ' Coimba-|{ tore vur '
_ tore Tiruchy
- _ Tirunelveli
MEDIUM S. Arcot  — Madurai| Tirunelveli} Ramnad N. Arcot Ramnad | S. Arcot| Salem
MEAN - S. Arcot| N, Arcot N. Arcot Tirunelveli ' ’
- LOW Than javur Chihgleput Tiruchy — — Ramnad Chingle- —_—
MEAN : Thanjavur Coimbatore | put




it wogld be intefestiﬁg to see if the high productivity
diétricts'are mofe unstable than the low productivity
districts.

Once again, as in the case of paddy,we find that
there are stable ds well as unétable millet intensive
districts. Madurai is a relatively important district
for millet output and it is highly unstable, while the
other two millet-intensive districts like Salem and Coimbator
are relatively more stable. Perhaps_the relatively greater
stability in millet output at the state level is largely
due to stability in Salem and Coimbatore which gontribute
a substantial proportion each}to the state's millef output.

For millet acreage, amongst the millet-intensive
districts, Coimbatore and Tirpchy are more stable than
Salem and Madurai,.

When we consider productivity, Thanjévur, with its
high productivity ievels is more stable than Chingleput
which is also a high productivity district fér millets.
Paradoxically, Tiruchy with its low productivity is highly
unstable. The other two low productivity districts figure
in the Medium Instability category for millet yields. There
thus emerges no definable correspondence between mean output
and output instability, mean acreage and acreage instability
and mean yield and yield instability.

Now we examine the growth-instability nexus for millets
Table 5.4 gives the growth-instability correspondence for
each district, Districts have been ranked in the descending
order éf fheir growth rates and instability levels and g

grouped into High, Medium, Low and Negative categories.
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TABLE 5.4

GROWTH - VARIABILITY CORRESPONDENCE OF MILLETS
(1951/52 - 1982/83)
Output Acreage Yield
1. Chingleput High/Low Negative/| High/Medium
' , High
2. S.Arcot High/High Negative/| High/High
Low'
3. N. Arcot Negative/ Negative/| High/Medium
Medium Medium
4. Salem Negative/ Negative/| Low/Low
Low Medium
5. Coimbatore Negative/ Negative/| Low/Medium
Low Low
6. Tiruchy Negétivé/ Negative/| Low/High
Medium Low
7. Thanjavur Negative/ Negative/| Medium/Low
High High
8. Madurai High/High Negative/| Medium/High
Medium
9. Ramnad Negative/ Negative/- Medium/Medium
Low Medium
10. Tirunelveli High/ - Negative/| High/Medium
Medium Medium

From the Table, it is evident that there is no unique

pattern of association between growth and instability. There

are fast growing stable districts (Chingleput for output), -
fast growing unstable districts, (South Arcot and Madurai

for output and South Arcot for yield), and stagnant but

stable districts (Salem for yield). For millet acreage,

negative growth rates are attendant with different degrees

of instability. This diversity of combinations precludes

the possibility of defining a predictable pattern of



. association betweén growth and instability. -Therefore? we
h;ve done an intgrdistrict cross-section regression analysis
of field instability with reference to yield growth and other
variables, to see,to what extent yield instability can be
explained by yield growth, This will be discussed in Section
"IV of this chapter. |

Before we conclude this section, it would be iﬂterestin?
to compare instability levels in paddy with those in millets
at the districts. If we take output, we find that paddy
oatput in:Chingleput~is highly unstable, while millet output
is quite stable. Similar is the case with Ramnad. On the
other hand, in>South Arcot and Thanjavur; while paddy pro?
duction is quite stable, millet production is very unstable.
In 7 out of 10 districts the absolute level of instability
in‘%addy output is higher than the level of instability in |
millet output.

If we consider millet acreage, once again,.in 8 out
of 10 districts, the absolute level of instability is higher
in the case of paddy than in millets. From Tables 3.2 and
5.2, we find that in Coimbatore, millet acreage is highly
stable wﬁile paddy acreage 1is highly unstable. In Tiruchy,
both paddy and millet acreage are guite stable. In Thanjavur
thle millet acreage is unstable, paddy acreage is very stable

However, only in 4 out of 10 districts, paddy yields
are more unstable than millet yields, when we consider
the absolute level of instability. Millet as well as paddy
yields are stable in Thanjavur while the yield of both the
crops is unstable in Tiruchy and South Arcot. Millets
@ay not be as study a crop, as our a priori expectations

seem to suggest. However, .considering the fact that millets
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are grown on marginal and ,berhaps unirrigated lands,

it is not surprising that iheir productivity is sub ject
to greater fluctuations than the proddctivity of paddy.
There seems to be some uniformity in the yield behaviiour
of the two crops in the districts.,

To conclude, we summarise our findings.on the inter-
district pattern of instability in millets. As in the
case of paddy, we find considerable interdistrict co-
variances that render the state level scenario relatively
more stable. Inétability patterns in millets also cut
‘across zonal classifications. The malaise of instability
afflicts millet-intensive as well as non-millet intensive
districts. High productivity districts are as prone to
.yieid instability as low productivity districts. A
cursory scrutiny of growfh—instability nexus reveals
‘no definite relationship between the two, at the district
level. And finally, while paddy output and acreage seem
to be more fluctuating than millet putput»and acreage, millet
yields, howéver, are more unstable than paddy yields in a majority

\
of the districts. Perhaps, millets are not as sturdy a crop as
the} are considered to be.

SECTION II

INTERTEMPORAL PATTERNS IN INSTABILITY - MILLETS

As we have mentioned earlier, the technological
revolution in millets was only a limited success. However,
this notwithstanding, we found that the growth performance
of millet yields improved in the period after the mid-
sixties. Whether this accelerated growth rates in
millet yields is atténdant with greatyer yield instability

as well, is what we propose to examine in this Section.
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Also of interést wo;ld be the level of instability in
ﬁiiiég aé;eége,‘ when the létter hés been decelerating,
and the level of instability in stagnaht or decelerating
millet output. ' |

Semilog trends have been fiﬁted to Time-Series data
on millet output, acreage and yield for the two time period:
the first spanning 14 years from 1951-52 to 1964-65,
and the second spanning 18 years from 1965-66 to 1982-83.
The coefficient of variation of the regiduals from the
trend has been computed.

Table 5.5 gives the intertemporal levels of instabi-
lity (measured in terms of coefficient of variation), in
millet output, acreage and yield as also the percentaée
.change 1in the_coefficient of variation from Sub-Period
I to Sub-Period II.

The foremost observation that strikes us is that
instability has increased in all the districts in the
Second Sub-Period. The state level instability is
lower than that of most other districts, be it for output,
acreage or yiéld in both the Sub-Periods. This would
mean that changes in acreage and yield levels in one
district are offset by changes in acreage and yield
levels in another district, so much so that the total
range of fluctuations for the state as a whole,.18 1less
than they could have been.

It is further evident from Table 5.5 that instability
and mean levels are not moving in the same direct;on.

In the case of millet acreage, one finds that mean acreage
has been decreasing in all the districts, although insta-
bility has béen increasiﬁg everywhere, A decline in

mean millet output has been accompanied by higher
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d TABLE 5.5
INTER TEMPORAL ESTIMATES OF C.V. OF MILLET OUTPUT, ACREAGE
AND YIELD,
Period "I = 1951/52 - 1964/65
Period II = 1965/66 = 1982/83

OUTPUT ACREAGE . YIELD L
DISTRICTS Period T | Period II |% Change |Period I |Period IT | % Change | Period I |Period IT /% Chan
1. Chingleput 15.02 21.55 43.48 13.35 15.56 16.55 10,22 13.96 36.5
(17.61) - (=24.66) (60.7
2. South Arcot 21.34 27.05 26.76 5.58 6.64 19.0 16.83 24,09 4341
| - (42.31) | (=13.01) (65.0
3. North Arcot 16.19 18.27 | 12.85 8.59 | 9.10 1 5.94 11.77 | 14.39 22.2
(-3.85) - (-27.44) | 5 (32.4
4. Salem 10,25 19.55 90.73 7.39 9.93 34.37 7.04 | 13.16 86.9
. (=7.48) (=14.25) ( 8.1
5. - Coimbatore 16.53 18,82 13,85 8.03 8.89 10.71 10.57 | 14.83 40.3
(-20.69) \ | - (=19.29) (=2.1
6. Tiruchy 16.52 21.76 31.72 3.43 6,43  87.46 15.75 17.34 | 10.1
e x| . (=1.01 (=6.43 (5.2
(Tiruchy—-truncated) (16.52) | (20.96) %26.88 (3.43) (7.18) (109.33 (15.75) | (16.90) (7.3
7. Thanjavur 15.07 21.46 42,40 14,62 17.72 21.20 5.71 6.69 17.1
‘ (=45.03) - (=51.01) _ : (17.3
8. Madurai 11.35 26.45 133.04 7.24 13.22 82.6 6.02 20.54 241,2
- ' (=13.74) (-2.89) (16.8
9. Ramnad 15.49 19.55 | 26.4 7.39 11.44 54,80 12.26 15.56 26.9
(=11.13) ~ : (=23.58) | . (16.8
10, Tirunelveli 14,51 21.42 47.62 5.54 8.82 59.21 12.69 16.50 30.0
(22,93) | . (=9.71) (37.2
TAMILNADU 11.80 16.23 37.54 4.94 8.01 62.15 8.37 13.09 56.3
(0.20) (=14.04) (17.4

* Tryncated Tiruchy refers to Tiruchy district excluding Pududattai from 1972/73 onwards.

igures in (

) indicate % change in Mean output, Mean acreage and Mean Yield from Period I to Period II,
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instability, in'f out of 10 districts. 1In Coimbatore,
a decline in productivity has gone hand in hand with
higher yield instability. Perhaps, iﬁstability is a
pheno@enon that could accompany growth, stagnation as
well as decelergtion. |

The percegtage.change in the coefficient on variation
varies from disfricﬁ to &istrict, ranging from 133.04% in
Madurai to 13.85% in Coimbatore ; in the case of output
and from 241.2% in Madurai to 10.1% in Tiruchy in the
case of yield, and from 87.467% %n Tiruchy to S.QAZ in
North Arcot for millet acreage.

A.t the state level, percentage change in acreage variability
is more pronounced that Zage change in yield variability; The exact
contributioﬁ of.each of these to output fluctuations will be determined,
when we do a decomposition analysis for millét output
. varability, in the next Section.

~Considering that the technological revolution was
more widespread in padd&, than in Millets, a priori, one
would expect paddy to have become more unstable than
millets, after the mid-sixties. However, the intertemporg
perceﬁtage increases in the variability .of the two crops,

belie these expectations. The intertemporal percentage

increasés'in the output variability of millets were
greater than‘the:corresponding increases in the output
variability of paddy, in 7 out of 10 districts. Again
the intertemporal percentage increases in the acreage
variability of millets were greater than the corres-
ponding intertemporal percentage increases in the. -
acreage variability of paddy, in 4 out of 10 districts.
‘ . ,

Even in the case of yield, the intertemporal percentage



increases in millet yield . variability were greater
than the correspohﬁing intertemporal percentage incfeases
in the yield variability of paddy, in 8 out of 10 districts
In other words, instability in millets has increased
faster than the instability in paddy, although the new
seed fertiliser fechnology was largely a paddy pheno-
menon: Péﬁmps the new technology is not to blame
for increasing instability in the districts of Tamil Nadu.
Table 5.6 gives a two-way classification of districts
according to their growth-instability correspondence in
each period, for millet output, acreage and yield. The
movement of the district .diagonally upward, or'rightward,
would indicate a movement for the better interms of growth
or . *stability or both. If the districts have regisfered
higher growth an%/or lover instability,'it is indicated |
by an upward pointing arrow while the converse is
indicated by a downward pointer. Where the movement has
been’for the.better -in-terms ©f growth,but worse in terms
'of instability, or vice versa, we have put a questioﬁ
mark.i
5 out of 10 districts have bettered their status
in the Second Sub-Period. All the three districts in
Zone 1 have improved their position, but, for different
reasons. South Arcot and Chingleput have bettered
their growth status only, while North Arcot has bettered
its growth as well as : :stability status. 1In Zone"3
Salem has remained where it was, while Coimbatore has
improved its stability status. Ramnad in Zone 4 has
imprerd.ité position in terms of 7 'stability while

Madurai and Tirunelveli in the same =zone have regis-
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TABLE - 5.6

GROWTH-VARIABILITY CORRESPONDENCE OF MILLET OUTPUT
IN THE TWO PERIODS. '

Period I - 1951/52 - 1964/65
Period II - 1965/66 - 1982/83

HIGH VARIABILITY MEDIUM VARIABILITY ! LOW VARIABILITY _
Period I |Period II Period I Period Period Period
IT I I1

Tiruchy |S.Arcot4 |[Ramnad Ching- Madurai | N. Arcotf
HIGH *° Madurai J, Tirunel- | leput 2  |salem lRamna&T
GROWTH : veli t Salem &>
MEDIUM
GROWTH
LOwW
GROWTH

S. Arcot Than ja- Tiruchy?
NEGATIVE| Coimba- vur Than ja—- Coim~
GROWTH tore Chingle- vur £ batore

N. Arcot put Tirunel-

veli
1L

¥ Districts with growth rates that are-above the state acreage
have been classified into High Growth Districts.
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tered a retrograde movement, Madurai having‘benome-ﬁoré
anstable.and:-Tirunelveli dipping from High growth to
Negative growth. Tiruchy has improved its stability, but
has plummeted from High growth to Negative growth. And
hence, the question mark.

Table 5.7 gives a similar two-way classification
showing the intertemporal movement of the districts in
terms of millet acreage. All the districts except Salem
appear in the bottom row of the table, indicating negative
growtﬁ rates in acreage. 6 out of 10 districts have
‘retained their status quo, while the other four have
deteriorated. ©Salem joins the Negative growth category,
while Madurai, South Arcot and Tirunelveli have fared
worse in terms of acreage stability.z

Table 5.8 gives the intertemporal growth-instability
correspondence of millet yields. Only 2 out of 10
districts have an upward pointer. South Arcot has jumped
from Negative to High Growth category, while still being
unstable. Chingleput has also improved its growth per-
formance only. Ramnad, Tiruchy, Coimbatore and Thanjavur
have also fared worse in terms of growth while retaining
their earlier stability status. North Arcot, Salem
and Tirunelveli have retaineé their earlier status, with
respect to growth as well as stability.

Madurai is an important millet district. That it
should dip from High growth to Low growth while simulta-
neously increasing its instability status, seems surpri-

3

sing and needs a <closer scrutinys

OQur important findings on instability in millets are
summarised here, Intertemporally, the level of instability

in millet output, acreage and yield has increased in the
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TABLE' 5.7

GROWTH - VARIABILITY CORRESPONDENCE OF MILLET
ACREAGE IN THE TWO PERIODS.

Period I - 1951/52 - 1964/65
Period IT = 1965/66 ~ 1982/83
HIGH VARTIABILITY MEDIUM VARIABILITY LOW VARTIABILITY
Period I Period IT Period 1 Period II- Period 1 Period II
HIGH Salem
GROWTH
MEDIUM
GROWTH
LOW
GROWTH
' North Arcoté>
Than javurs |(North Arcot | Coimbatore«> {South Arcot
NEGATIVE | Thanjavur Chinglepute> |Coimbatore Ramnad &2 Tirunelveli | Tiruchy4>
GROWTH Chingleput |Madurail Ramnad Salemd Tiruchy
Madurai South Arcotd

Tirunelveliy
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GROWTH VARTABILITY CORRESPONDENCE OF MILLET
YIELDS IN THE TWO PERIODS.
Period I = 1951/52 - 1964/65

LABLE 5,08

Period II = 1965/66 — 1582/83
HIGH VARTABILITY MEDIUM VARIABILITY LOW VARTABTLITY
v — "~ T i ——— *—m
Period I Period II Period I ’ Period IT Period I Period IT
HIGH South Arcotf|Ramnad Chinglepu®] Madurai
CROWTH han javur
MEDIUM Tirunelveli
GROWTH Tiruchy North Arcot| Tirunelveliéy Than javury,
Coimbatore | Ramnadl
Chingleput North Arcot&p
LOW Tiruchyd Coimbatorel falem Salem €7
GROWTH ‘| Madurail,
NEGATIVE | South Arcot

GROWTH
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recent period. In fact, in a majority of the districts,}MM
instability in millets has increased faster than the%@%
instability in paddy in the Second Sub—Périod, although
the technological revolution did not benefit millets as
much as it did paqdy. Also,one finds that yields insta-
bilit} is increasing faster than acreage instability, in
a majority of the districts, although this is not so at
the state level. Considerable interdistrict covariances
N .o acreage instability and yield instability render
the scenario at the state level, more stable than it
ofherwise would be., Intertemporal changes in the insta-

bility patterns defy agro-climatic zonal classifications.

SECTION - TIII

COMPONENTS OF OUTPUT INSTABILITY - MILLETS

Using the same formula that we applied for the
decomposition analysis of paddy output variability, we
have now decomposed millet output variance intoc its com-
ponents viz. acreage variance, yield variance and the
covariance\ between the twof'

Table 5.9 gives the percentage contribution of each
of these factors to output variance, for the Whole Period
i.e., 1951/52 -1982/83 and for each of the Sub-Periodsi.e.
1951/52 to 1964/65 and 1965/66 to 1982/83.

Although the decomposition of output variance
at the state level :-has not been done, one can find that
yield variability is predominant at the state level,
judging from the dimensions of the coefficients of vari-
ation of acreage and yield.

In 8 out 10 distriéts, it is yield variance that is

more predominant than acreage variance, in the Whele Period.
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TABLE 5,9
DECOMPOSITION OF MILLET OUTPUT VARIANCE INTO ITS COMPONENTS - VIZ.
ACREAGE VARIANCE, YIELD VARIANCE AND THE COVARIANCE (ACREAGE, YIELD)
FOR THE WHOLE AND SUB-PERIODS.
WHOLE PERIOD PERIOD - I PERIOD - II
1951/52 — 1982/83 1951/562 —~ 1964/65 1965/66 - 1982/83
- r
DISTRICTS Variance Variance . Variance Variance : Varia- Variance| Co-
S of Acreage|of Yield Covariance of Acreage| of Yield Covariance ance of [of Yield{ vari-
acreage ance
1. Chingleput 63.69 45.55 ~9.24 73.47 49.18  |-22.65 47.88 | 36.32 | 15.80
2. South Arcot 8.06 64.85 27.10 8.80 79,22 11.97 7. 40 T4.65 17.95
3. North Arcot | 28,91 54.25 16.84 26.58 59.32 | 14,10 | 25.27 | 61.79 | 12.94
4, Salem 37.19 48.75 14,06 51.74 42.14 6.12 29.75 47.0 23.25
5. Coimbatore 23.40 58.72 17.88 23.14 49,36 27.51 22.34 57.19 20,47
6. Tiruchy 7.80 177.06 -84,86 3.25 95.66 1.09 63.75 9.58 26.67
7. Thanjavur 96.66 12.75 -9.40 T7.44 16.00 6.56 74,00 8.64 17.46
8. Madurai 22,66 61.78 15.56 33.04 29.52 37.44 21.45 64.00 14,55
9, Ramnad 29.85 74.10 -3.95 18.66 78.78 2.56 33.61 55.35 11.04
10. Tirunelveli 28.82 63.33 8.85 13.94 86.56 ~0.50 19,66 58.30 | 22,04
L




: - 121 -

Chingteput and Thanjavur are the exceptions. Being pre-
dominantly paddy districts, perhaps, these two may be
growing millets as a summer crop, if the.summer raing
favour their cultivation. This could explain their high
acreage variance. (Even in the case of paddy we found
thgt in 8 out of 11 districts, yield fluctuations were
more predominant . In the case of paddy, North Arcot,
Coimbatore and Thanjavur were the exceptions.)

While yield variance of millets is quite high in most
districts, it is highest in Tiruchy and lowest in Thanjavur,
4 out of 10 districts register negative covariance, and
Tiruchy, considerably at that (-84.86%). In these districts
acreage instability and yield instability offset each other
to render output more stable than it would otherwise be.

In fact, in Tiruchy, output variance is the lowest,
despite the very high yield variance, only due to a
negative and considerable covariance effect. (It may be
recalled that the covariance for the whole period, was
negative in 3 out of 11 districts, in the case of paddy).

In the First Sub—Periqd, 6 out 10 districts display
higher yield variance than acreage variance (In the case
of paddy, it was so only in 4 out of 11 districts) Acreage
fluctuations are more than yield fluctuations in Chingleput,
Salem, Thanjavur and Madurai. While two of these (Thanajvur
and Chingleput) are paddy intensive, the other two are
millet - intensive. In the First Sub-Period only 2 out of
10 districts have a negative covariance term, and of these,
Tirunelveli has a negligible ~-0.5% share of covariance
only. (For paddy, the covariance term was mnegative in 4

out of 11 districts)




In the Second Sub-Period, 7 out of 10 districts

display greater yield variance than area varaince. (It
was {7 out 11 in the case of paddy). The share of yield
variance of millets is highest in South Arcot, while that
of acreage variance is highest inThanjavur. It is remarkable
that, as in the case of paddy, none of the districts has
a: mutually offsetting negative covariance term in the
period after the mid-sixties,

From the decomposition analysis, we may conclude
that in the case of millets, yield instability has been
more important than acreage instability in a majority of
the -districts in all the three periods examined. This
may be due to the fact that millets are generally raised
on dry lands dependént upon rainfall, and therefore,
their yields fluctuate with the vagaries of the monsoon.
Within the districts, in a majority of caseg, acreage
instability and yield instability seem to the mutually
reinforcing during the 32 years, and in the First Sub-Period
In the Second Sub-Period, this mutually reinforcing tendency
is evident in all the districts. And this,is a sobering

finding indeed.

SECTION -1V

FACTORS BEHIND YIELD INSTABILITY - MILLETS

Contrary to our a priori expectations, we found that
millet yields were even more unstable than those of paddy,
in a majority of the districts. At the state level, yield
instability is double that of area. 1Intertemporalily, yield
instability of millets has increased faster than its acreage

instability, in a majority of the districts. Therefore,
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it becomes necessary to probe into the likely determinants
of yield instability.

We did a similar exercise for paddy in Section V of
Chapter III where, we found that yield instability was only
weakly and negatively associated with yield growth of paddy.
Now we shall conduct a similar regression analysis for
millets, Millets being a rainfall-dependent crop, one
would expect their yield instability to be associated
with the variability of rainfall. Although millets are
largely unirrigated, we attempted to see if yield variabilii}
of millels cou1d|be explained by the proportion of gross
irrigated area in the districts. The marginal lands argu-
ment could link yield variability to acreage growth or
even acreage variability.

In this Section, we have hypothesized yield instabi-
lity of millets to besfinction of its yield growth, acreage
growth, acreage variability, the proportion of gross
irrigated area, and the variability of seasonal and annual
rainfall. Owing to the limited degrees of freedom, we
have run separate regressions for each of these independent
variables across districts, with yield variability across
districts as the dependent variable. This interdistrict
cross-section regression analysis was carried out for the
Whole Period and for each of the Sub-Periods.

The following table gives the estimates of the regre-
ssion equation where yield variability across districts
was hypothesised to be a function of yield growth across
districts. (Since trend growth rates for yield were
significant in all the districts except one for the Whole
Period, and in most of the districts, for the Sub-

periods, we have used only trend growth rates’
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for the regression analysis.)

WHOLE PERIOD: (1951/52 - 1982/83)

YVAR = o( +pB " YGRO
YVAR = 12.831 + 1.847 YGRO .

(4.67) (1.12) R - .135
Positive and non-significant
SUB-PERIOD I (1951/52 - 1964/65)
YVAR]L = o{ + B YGRO1
YVARI = 12.503 - 1.174 YGROI

(8.15)  (~1.55) RZ - .230

Negative and non-significant
SUB-PERIOD II (1965/66 — 1982/83)
YVAR2 = X + P YGROZ2
YVAR2 = 15.722 - 0.008 YGRO2

4.99)  (-.01) RZ - .00

Negative and Non-significant

From the regression results it is evident that in Taail Nadu,
yield instability. of millets cannot be explained by yield growth.
The association between instability and growth is weak for every
period, although it is positive for the Whole Period.

The second set of regressions pertains to acreage variability
of millets. The coefficient of variation of millet yield across
districts was regressed on the coefficient of variation of millet

. acreage across districts. The results are as follows.

WHOLE PERIOD (1951/52 - 1982/83)

YUAR = of + B AVAR
YVAR = 20.642 - 0.441 AVAR
(6.67)  {(~1.85) RZ - .299

Negative and significant at 5% level.
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SUB - PERIOD I (1951/52 - 1964/65)

YVARL =X + ﬁ AVARI ’ .

YVARI = 16.444 -0.685 AVARL

(6.12) (-2.23) R? = .383
Negative and significaﬁtat 'SZ level
SUB-PERIOD II (1965/66 - 1982/83)
YVAR2= X+ F AVAR?
YVAR2 = 24.068 - 0.776 AVAR2
2 = .394

(6.24) (-2.28) R
Negative and significantat 57 level.

It is notable that in all the three periods, yield variability
is negatively and significantly associated with acreage variability.
. This would imply that across districts, the two offset each other
mutually, although within the districts they may compound each other
(we found that in & out of 10 districts, the covariance between
acreage variability and yield variability was negative
and therefore, mutually offsetting, during the Whole Period,
while it was mutually offsetting in only 2 out of 10 district
in the First Sub-Period and in none of the districts in
the Second Sub-period, vide Section III of this chapter)
It suggests that districts with high acreage variability
tend, however, to show lower yield variability, as we
look at the picture across districts. This is different
from the pure intertemporal patterns observed for each of
the individual districts. Hence,the relationship between
yield variability and acreage variability is not uniform
over time and over space.

Acreage growth could also contribute to yield insta-
bility, especially if the expansion is into marginal lands.

However, since we found millet acreage to be decelerating



everywhere in Tamil Nadu, one may conjecture that,with
the loss of marginal lands with poor productiviﬁy, yields

should stabilise.

WHOLE PERIOD (1951/52 - 1982/83)

YVAR = o + B AGRO

YVAR = 18.558 + 1.885 AGRO RZ - .398
(10.29) (2.30)
Positive and significant at '57%7 level.
‘ SUB-PERIOD I (1951/52 - 1964/65)
YVARL = o + P AGRO1
YVARI = 10.131 - 0.482 AGROIL
(5.23)  (-.51) R? = .032
Negative and non significant
SUB-PERIOD II (1965/66 - 1982/83)
YVAR2 = X + ;5 AGRO2
YVAR2 = 18.542 + 1.364 AGRO2
(15.59) (3.78) RZ2 - .42

Positive and significat at 5% level.

The foregoing results show that yield variability
can be significantly explained by acreage shrinkage in
the Whole Period and in the Second Sub-period, in Tamil
Nadu. The fact that acreage deceleration contributes to
yield instability could mean that the more fertile
lands under millets are now being diverted increasingly to
other crops and as such, the productivitty of millets
is fluctuating even more now, dependent as it would be,
on the vagaires of weather, in the absence of complementary

inputs.



When yield variability across districts was regressed
on the variability of seasonai as well as annual rainfall,
it failed to show up any significant assofiation. Similarly
when yield variability was regressed on the proportion
of gross irrigated area, there emerged no meaningful
association. Perhaps, a more appropriate. measure
would have been the proportion of millet area irrigated,
for which compatible data was not available. These
results are not reported here.

To conclude, we may infer that even in the case of
millets, yield growth ’'cannot be said to responsible for
higher yield instability. Across districts, yield insta-
bility seems to be balanced by acreage instability,
moving as they are, in opposite directions, although
this may not be true of the trends within every district,
Acreage contraction seems to explain yield instability
in the Whole Period and in the period after the mid-
sixties, suggesting that the more fertile lands are being
diverted to crops other than millets. Rainfall, seasonal
‘or annual, and the proportion of gross cropped area
irrigated, failed to explain the yield variability of

millets,




NOTES

1. The pointers refer to the movement of districts
from one category to another vis—a—#is each other
and not to the absolute changes in instability
levels. The absolute level of millet output
instability has increased in all the districts,

2. Once again, the pointers refer to the movement
of districts from one growth/instability category
to another, and not to the absolutg changes in
growth/instability,K levels. |

3. The ébsolute level of yield instability has increased
in all the districts. The pointers refer to the
relative position of thé districts vis-a-vis each
other only.

4, Vide Chapter III, Section IV,
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CHAPTER - VI
SUMMARY AND CONCLUSIONS

Self-sufficiency in food could be a wvital target for
economies characterised by subsistence agriculture and depen-
dent upon the whimsicality of the monsoons. In India, the
post-Independence decades witnessed an impressive increase
in cereal :production, thanks to careful planning and new
strategies. Yet, self-sufficiency in food has been a rather
tenuous achievement for the country, beset as it is, with
frequedt year—-to-year fluctuations in cereal output.. Especiall
in the era of the innovative technology, when irrigation base
expanded appreciably, and productivity levels achieved a new
breakthrough, is cereal production becoming increasingly
unstable? Are productivity.oriented growth strategies more
susceptible to instability than the conventional ones that
seek to increase output through acreage expansion? If so,
when acreage expansion is generally tapering off, is insta-
bility a price that one must pay for growth? These are
issues that confront us when we attempt to evaluate the
performance of Indian Agriculture in the last three decades.

We addressed ourselves to some of these issues in the
limited context of cereals in Tamil Nadu, during the 32 years
from 1951-52 to 1982-83. We estimated compound growth rates
axd measured the level of instability, separately for output,
acreage and yield of paddy and millets in the districts of
Tamil Nadu, during this period. We looked at interdistrict
patterns in growth and instability, attempted to define the
growth-instability nexus and compared the levels of insta-
bility in the periods before and after the mid-sixties (the

latter is characterised by some adoption of HYVs). We also
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attempted to isolate the predominant contributor to output

instability by decomposing it into its constituents viz.
acreage instability, yield instability and the interaction
between the two. Finally, we probed tentatively into the
possible causes of yield instability. All these exercises
were conducted separately for paddy and for millets.

When we examined the interdistrict patterns in growth

and productivity levels, we found that districts within

the same agro-climatic zone displayed differential patterns.
Also, factors critical to fast growth and high productivity
levels differed from zone to zone. Thus, while'technolégical
upgradation may be important in one zone, in another, it

could be the extent and quality of irrigation that deter-

mines growth rates and productivity 1levels.

We also noted that although millet yields are far
lower than paddy yields, the former appear to respond
readily to irrigation. For, the yield level of millets is
higher in the better irrigated districts, while the same
cannot be said of paddy. Paddy is retaining its acreage
in most of the districts, despite a general tapering off of
Gross Cropped Area. Millets, however, are losing ground
everywhere in the state.

The districts of Tamil Nadu present a veritable mosaic
of patterns in instability levels too. Within the same
agro-~climatic zone, there are stable,as well as relatively
unstable districts. There are intrazonal differences as
well as interzonal similarities in instability patterns.
High-productivity districts are as prone to instability
as low-productivity districts. When districts were ranked
according to their growth performance and instability levels

in output, acreage and yield, separately for paddy and millet
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and thetr growth-instability status compared, no definite
patterns of association between growth and instability
emerged.

Intertemporally, instability has increased in the peri
of the innovative strategy. However, one must caution agaim
cauéally attributing the increased instability to the new
technology. Especially in the case of millets where varieta
improvement did not make a dent, yield instability has
increased even faster than in the case of paddy, where it
did, 1in recent years. Considerable interdistrict co-
variances‘render the state level scenario,a lot more stable
than it might have been,otherwise. . In the case of paddy,
we found that Rabi Wyields were no more stable than Kharif
yields.

When we did a cross-section regression analysis of
yield instability with reference to yield growth, we found
that in Tamil Nadu, yield instability cannot be explained
by yield growth, either for paddy or for millets. 1In facg
the association between instability and growth of paddy
yields turned out to be negative and even.statistically
significant, when point-to-point growth rates were used,
suggesting thereby, that growth is not necessarily accompa-
nied by increasing instability in the districts of Tamil Nadu
When yield instability across districts was regressed on
acreage grogth across districts, in order to see if insta-
bility was due to the cultivation of marginal lands, we
found that it failed to show any significant association
in the case of paddy. Surprisingly, shrinkage in millets
acreage seems to have been responsible for higher yield

instability of millets.
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Irrigation was found to have a stabilising influence

of paddy yields, aithough this could not be verified conclu-
sively in the case of millets. The variabilify of either
seasonal or annual rainfall could not explain yield insta-
bility of paddy or millets.

Contrary to a priori expectations, when yield variabilip
of paddy was regressed on the proportion of paddy area sown
with HYVs, the association was negative and significant.
Perhaps, technology is not to be blamed for instability
in the limited context of paddy in Tamil Nadu.

Finally,'when output variance was decomposed into its
constituents, we found that yield instability is increasingly
becoming predominant)in a majority of the districts,in
recent times.(although this is not readily aPParem gt the
state level in the case of paddy). It is also notable that
the interaction between acreage instability and yield
instability is becoming mutually reinforcing inAevery
district, after the mid-sixties—a fact with serious policy
implications.

Some of our findings are in conformity with existing
5ypotheses,while others are not. While instability in
cefeal output 1s increasing in recent times, our findings
do not enable wus to causally link this increase to growth,
in the context of paddy and millets in the districts of
Tamil Nadu. As has been pointed out by other studies, yield
instability is increasingly becoming predominant in output

instability, but how far can productivity-oriented strate-

gies be blamed for this, is still a moot question. Perhaps,

the new technology may not be that critical in determining

the level of yield instability. The growing tendency of

acreage instability and yield instability to compound each
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other, may cause concern to policy makers. One can envisage
an increasingly impértant role for irrigation as a stabilising
influence on productivity.
Bearing in mind the rather limited focus and and
simple fra@ework of this ~ study, it must be pointed out
that no sweeping generalisations can be a made, on the
basis of our ~ findings. Perhaps, the results of our
analysis may be sensitive to the type of functional
form used to detrend and measure instability. And, a more
detailed decomposition of output instability into its complex
components, may throw a Eetter light on the role each factor
has had to play in contributing to output instability.
Although yield instability is emerging to be important,
acreage fluctuations still remain a factor to reckon with.
An in-depth analysis of the factors contributing to acreage
instability may help us gain a comprehensive understanding
of the problem. Perhaps, acreage instability may be easier
to control than yield instability. There is also a need
for a comprehensive study of instability in other crops,
particularly, oilseeds and pulses whose supplies seem to
fluctuate freguently.
Within the framework of the present study, we can
reasonably suggest that policy measures aimed at attaining
growth with stability, will have to be region-specific

and problem-specific,in order to be effective.
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APPENDIX - 3

AVERAGE ANNUAL RAINFALL IN MILLIMETRES.

Chingleput

Soufh Arcot

North Arcot

Salem
Coimbatore
Tiruchy
Thanjavur
Madurai
Ramnad
Tirunelveli

Kanyakumar i

(1951/52 - 1982/83) (1951/52-1964/65) (1965/66-

32 years 14 years 1982/83)
18 years
1130 1080 1168
1088 1044 1122
967 928 996
825 819 830
692 703 683
819 768 858
1095 1062 1120
815 789 836
793 783 801
T47 687 794
1357 1264%* 1400

* Refers to the average of 27 years only viz. 1956/57-1982/83.

** Refers to the average of 9 years viz.

Source

computed

from the data on rainfall

Crop Reports of Tamil Nadu.

1956-57-1964/65.

from Season &



AVERAGE PERCENTAGE OF PADDY AREA
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APPENDIX - 4

IRRIGATED.

1951/52-1982/83

1951/52-1964/65

1965/66-1982/8:¢

1. Chingleput 81.4 78.08 83.99
2. South Arcot 93.33 91,83 94,49
3. North Arcot 97.32 95,52 98.71
4, Salem
(ineluding 98.84 98.47 99.13
Dharmapuri)
5. Coimbatore 99. 46 99.73 99.24
6. Tiruchy
(including 90.33 99.61 89.34
Pudukottai)
7. Thanjavur 95.74 95,75 95.72
8. Madurai 99.35 99.35 99 .35
9f Ramnad 75.1 82.92 69.02
10. Tirunelveli 99.27 98.96 99.51
11. Kanyakumar i~ 90_974 72.94%* 99.99
* Refers to the period 1956/57 - 1982/83
** Refers to the period 1956/57 - 1964/65
Source Computed from the irrigation data available in Season

& Crop Reports of Tamil

Nadu.



- 161 - :

APPENDIX - 5

AVERAGE* PROPORTION OF PADDY AREA UNDER HYVS

1; Chingleput 72.5%
2. South Arcot 81.75%
3. North Arcot 73.9%
4, éalem 60.56%

(inctuding
Dharmapuri)

5. Coimbatore 99.46%
6. Tituchy

(including
Puddukottai)

77.38%

7. Thanjavur 93.31%
8. Madurai 89.44%
9. Ramnad 46.33%
10. Tirunelveli 73.7%%
11, Kanyakumari 43.63%

* average of the vyears 1976-77 to 1982-83 (data not available
for 1980-81)
Source : Season & Crop Reports of Tamil Nadu.
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APPENDIX 6

PADDY — GROWTH RATES - ALTERED TME PERIODS
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APPENDIX
PADDY~-COEFFICIENT OF VARTATION-ALTERED TIME PERIODS
DISTRICTS OUTPUT ACREAGE YIELD
Period | Period Period :Period Period | Period
I IT I II T IT
}

1. Chingleput a 1299 2742 0673 1360 | 1278 -| 1801
b 1357 2764 0796 1406 1253 1802

2. South Arcot a | 1314 2334 0610 1324 | 1098 1432
b | 1269 2301 0616 1387 | 1076 1380

3. North Arcot a 1901 3350 1149 2296 1239 1309
b | 1891 3412 1144 2371 1222 1365

4, Salem a | 1918 2318 1487 1782 | 0775 1118
b 1829 2394 1444 1851 o777 1142

5. Coimbatore a | 2258 1800 2085 1731 | 0927 1067
b 2552 1755 2365 1769 0900 0993

6. Tiruchy a | 1919 2383 0900 1311 1464 1454
b | 1895 2436 0865 1345 1465 1487

7. Thanjavur a | 1275 1462 0152 0474 | 1293 1127
b | 1244 1461 0165 0470 | 1260. 1130

8. Madurai a | 1367 2643 0647 1253 | 1133 1749
b | 1352 2672 0641 1287 | 1121 1788

9. Ramnad a | 2965 3737 0770 1109 | 2743 3083
b | 2878 3856 0820 1137 | 2816 3154

10.Tirunelveli a |2196 2044 1199 1283 | 1275 1416
b |2214 2008 1178 1310 | 1339 1223

11.Kanyakumari a |1235 | 1992 0671 0639 | 1033 | 1563
b 1270 1994 0645 0608 | 1079 1585

TAMILNADU a | 1150 1688 0620 0910 | 1303 0955

b 11098 16838 0613 0955 | 1270 0910

J

a - Period I - 1951/52-1965/66, Period II 1966/67-1982/83
b = Period I - 1951/52-1966/67, Period II 1967/68-1982/83

* - Kanyakumari a) Period I « 1956/57-1965/66
b) Period I - 1956/57-1966/67

XX KK
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