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CHAPTER I 

The Indian rural scene witnessed an impressive growth 

in agricultural production in the three and a h~lf decades 

of the Planning era. The Primary Sector has become more 

dynamic, its dwindling share in the net domestic product, 

notwithstanding. With the adveht of the new seed-fertiliser 

technology in the mid-sixties, Indian agriculture has become 

more resilient· as well. 

However, has this growth been accompanied by increasing 

in~tability? If so, is there a caus~l link between growth 

and insta~ility? What has been the nature and magnitude 

of instability in the .period before and after 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 implicatiom 

for the economy. Sustained growth is of paramount importance 

in subsistence agriculture where input-output relations are 

still subject to uncertainty, dependent as they are, on the 

vagaries of the monsoon. 

In India, farm familie~ 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 particularly the poor • 
.) 

Besides, fluctuations in output can affect farm incomes, 

which may have far-reaching ramifications. Where output ins-
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tability is chronic, crop insurance becomes a costly operation. 

When risk levels are high, and crop .insurance, costly, it might 

affect the farmers' decision to sow, leading eyentually, to 

changes in leasing patterns 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 ro_le of agriculture in generating 

• 
sufpluses.for investment cannot be overemphasised. 

I 

The mod~rn 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. The extent of bufferstock op-
. 

erations would depend upon the nature and magnitude of output 

instability. In view of the enormous expense involved in buil-

ding up and maintaining reserve stocks of foodgrains; it becomes 

necessary to stabilise production. 

Planned development envisages investments in agricultur~ 

aimed at achieving growth with stability. Suitable policy 

measures aimed at stabilising production, would 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 instability in cereal production 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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1 S.R. Sen has done pioneering work in the field of in~a-

bility. He analysed foodgrain production for undivided India 

for 48 years from 1900-01 to 1947-48 and for the Indian Union 

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 fi~st 24 years, peaks and 

troughs 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 0.04% 

p.a. and troughs rising by 0.10% p.a. 

A simi'iar exercise conducted for foodgrain production data 

of the 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 a~ well as the troughs registered 

a declining trend of 0.54% p.a. and 0.50% p.a. respectively, 

during the same period. On the other hand, during the next 15 

years, (1951-52 to 1965-66) peaks and troughs tended to diverge, 

while food production increased at the rate of 2.75% p.a. Peaks 

rose by 2.76% 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, ~he risk of loss from factors like drought, tended to 

increase considerably. 

2 On the other hand, C.H.H. Rao argued that ~ield 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 increas~that mattered. And 

where yield .increases constitute the predominant component 

of output increases, fluctuations are more marked. This led 

· Rao to conclude that yiele fluctuations are responsible for 

instability, and therefore, productivity-oriented 

growth tends to render output more unstable. 

A.V. Jose 3 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 classification d the 

states by their growth and instability categories revealed no 

clear-out relationship between growth and instability. 

Nadkarni & Deshpande 4 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 ranked according to their growth 

rates and uncertainty levels for crops and crop groups. Rank 

coefficients have been computed between growth rates and un- . 

certainty levels (measured by coefficient of variation) across 

distritts. The association between growth and uncertainty 

t~rned out to be negative and significant for Kharif pulses, 

and positive and significant for Rabi cereals, Rabi pulses and 

all Foodgrains. At the district level, in some districts, 

growth has occured with greater stability while in others, 

stagnation in crop yields has been accompani~d by higher 

yield uncertainty. Therefore, it has not been possible to point 

out a unique relationship between growt'h and instability. The 

association varied from district to 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 peaks 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, pea!cs showed a 

' 
declining and statistically significant trend over the years, 

converging towards the trend,' while troughs showed no significant 

tendency. Though this would suggest that fluctuation~, on 

the whole, tended to converge, no generalisation as to the 

prospect of increasing stability could be made. For, this would 

have n~eded a convergent tendency in the case of troughs as well, 

More recently, 5 
S. Mehra has analysed instability in 

Indian agriculture in the context of the new technology. She 

has fitted exponential trends 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. This exercise 
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has been repeated for two separate time periods ·- one p~e

dating the new technology frem 1949-5Q to 1964-65 and the 

other, coinciding with its adoption i.e. from 1967-68 to 

1977-78. The standard deviation, mean and the coefficient of 

variation (about the trend) for the two periods are compared. 

Mehra has come to the following conclusions. 

In the decade 1967-68 to 1977-78, the standard deviation 

and coefficient of variation ~f production for all the crop 

aggregates increased as compared with the period 1949-50 to 

1964-65. Of the 18 individual crops examined, the standard 

deviation 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 

during the second period, as also did the standard deviation 

of yield of. 15~~th~r~ crops. She also finds a positive 

though not proportionate association between increases in yield 

variability and incieases in mean ·yield. 

Analysing intercrop, interstate data, Mehra finds only 

a small increase in the absolute · variability of yield for 

rice and wheat, which she attributes)to the high level of irri

gation prevailing for these two crops. Also the yt~ld varia

bility of tSYgarcane 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 technolbgy. 

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, than~s to the predominance df assured 
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irrigation f~om tu~ewells. This finding has once again 

been corroborated at the district level where yield var-

iability'has registered a decline in those districts wifu 

a higher proportion of tubewells and vice versa. 

However, she also finds that irrigation associated 

with the intensification of input use, can have a_destabil-

ising effect on crop yields. Thus, a high and positive 

rank correlation emerges between increase in the stand-
• 

ard deviation of yield of a crop and the percentage of 

its area ·sown with HYVs. 

Mehra conclud~s that Rabi cultivation with its ass-

ured irrigation is more stable, and that small farms ha~ 

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. 

6 Peter Hazell has attempted to extend Mehra's work 

on in~tability. The variance of total cereal production 

for all-India is expressed as the sum of production var-

iancescof-iridi•idpal~crops within sta~es ~nd the sum of 

all intercrop, interstate production c~variances. 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 that the variance of total cereal pro-

duction for all India increased by 342% 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%, he attributes to inc-
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grown in the same and in different states. Besides, 

increases in intercrop, and interstate yield covariance~ 

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 g~ownrirf, ithe same·cand in different states." Another 

• 
impor~ant source of the increase in the variance of total 

cereal pr~duction, 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 to these sources and about ·85% of this 

can be attributed to increases in intercrop and interstate 

covariances between areas 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 distributing production among 

crops and states in a more risk-efficient manner. 

Albeit comprehensive 1 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 isJhowever~a need to understand the 

problem of instability 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 representative of •hat is happening at the district 

level, and at times, it could even be misleading. Part-

icularly in view of Hazell's findings that production ins-

tability is substantially due to interstate, 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 interdistrict covariances would warrant 

formulation of ·policies that would advocate distribution 

of crops among districts in a more risk- efficient manner. 

The nature of the stabilisation policies in this case wou-

ld be more in the nature of cropping pattern changesJ 

than anything else. Also, the nature of instability may 

differ from region to region and from crop to crop. Acre-

\ 
age instability may be higher in a monsoon-dependent reg-

ion than in a district with assured iY.rt,A.tit~:n._. Yield ins-

tability ~ay be more pronounced in some crops,than in 

others. Therefore, it is crucial to understand, not just 

the dimension of instability, but its regional and crop 

specific patterns as well. Besides, districts having 

similar'agro-climatic characteristics may display diffe-

rential patterns of gxowth and instabilit0in 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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Secondly~ the studies reviewed suggest thst, the 

nature of the growth-instabjlity nexus should be examined 

in greater depth and deta~l although s~me attempts have 

been madeJto explore the nature of the association between 

the two. At present, the postulates on the theme seem to 

suggest that 'production instability is an inevitable con-

sequence of rapid agricultural growth and there is nothing 

that can be effectively done about it.' (Hazell) Howeve~ 

• 
such a generalisation rieeds to be scrutinised at the dist-

rict level. In as much as the sources of growth are diff-

erent from the sources of instability, growth ~ay not be 

accompanied by increasing instability. In districts where 

growth has resulted from controlled conditions of cultiva-

tion, it may not have aggravated the level of instability. 

In stagnant districts where farmers use little inputs, 

the level of instability could be quite high, .determined 
. . 

as it would be, by the variability of .the rainfall. The-

refore, a strict association between growth and insta-

bility cannot be taken for granted. 

The present study purports to examine~ some of the 

issues that we have just noted. It is a district level 

study that measures and analyses growth and instability 

patterns in cereals and attempts to define the nature of 

the relationship between the two. This study pertains to 

Tamil Nadu, the traditionally paddy-growingsouthern 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 lend~ relevance to an assessment of the growth pe-

rformance of foodgrains, and particularly, cereals. Ther-

efore, in this study, we have cho~en the two major cereal~ 
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paddy amd mille~s. Th~ two crop~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 hopefullyJshed light on the role of traditional 

factors 1such as acreage fluctuations as well. Paddy is 

• 
considered a temperamental crop that is acutely sensitive 

to the nature, ~evel and timing tt the inputs that go into 

·its cultivation. On the other han~, millets are looked 

upon as resilient and therefore, reliable substitues,al-

though they are generally deemed inferior to paddy, and 

are low-value crops. The nature of instability in these 

two crops could be very different. With the expansion of 

the irrigation base, rand the advent of the varietal impr-

ovements in paddy, changing ~onsumer preferences and 

relatively more attractive paddy prices may cause millet 

acreage to fluctuate more violently than its yield. Where-

as, in the case of paddy, the intensification of input use 

consequent upon the new technology, may cause yield to 

fluctuate, 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 and instability levels in 
paddy and millets and examine the nature of the 
association between growth and instability at the 
district l~vel. 

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. 



- 12 - : 

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 
variabil~ty, 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 measure 

growth performance) whil~ devia.tions from the trend mea-

sure instability. The period studied ext·ends over 32 years 

from 1951-52 to 1982-83. Intertemporal cpmparisons 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 appropriate places in each 

chapter. Time - series data on output and acreage of crops 

from the Season and Crop Reports of Tamil Nadu have been 

used. Time-series dat·a 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 peninsuia1, 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 constituted 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 i~ the Nilgris. 
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Soil fertility is dependent essentially upon the 

availability of w~ter. The rather sparse Southwest Mbnsoon 

caters to the districts of Salem and N. Arcot. The sligh-

tly more abundant Northeast Monsoon serves the districts 

of Chingleput, S. Arcot, Thanjavur, Madurai, Tirunelveli, 

Coimbatore and Tiruchy. The only districts other than 

Nilgris to receive fairly abundant quantities of rainfall 
Th<ut~~"' 

are Chingleput,~nd S. Arcot. The fact that the single 

largest source of irrigation in the state is tank irriga-

tion requiring periodical replenishments from rainfall, 

endows the monsoons with an element of indispensability. 

C.T. Kurien's
7 

work on Tamil Nadu sheds some inter-

esting light on the performance of the agricultural sector 

in the post-Independence 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 prod~ction 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 se~m to be losing ground to paddy artd other wet ~rops 

during the entire period, although productivity has incre-

ased modestly. 

Unfortunately, since Independence, the districts of 

Tamil Nadu have witnessed many truncations and bifurcatiorn 

much to the chagrin of empirical economists whose 

attempts at pointing out tendencies and drawing con-

elusions are ruthlessly thwarted by inconsistencies in the 

data consequent upon the modifications. 
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Salem spewed Dharmapuri as early as 1965-66. In 

1972-73, Tiruchy and 'Thanjavur were maimed to create a new 

district called Pudukottai. In fact, this district com-

prises a large chunk of territory sculpted out of Tiruchy 

and a lone Taluk hewn out of Thanjavur, so much so that any 

computation for the three districts viz. Tiruchy, Thanjavur, 

and Pudukottai, extending beyond 1972-73 becomes inconsis

tent, and not exactly comparable. Hence we have calcula

ted the trends ~n area, production and productivity sep

arately for Tiruchy, and again for Tiruchy and Pudukottai 

clubbed ~ogether. We have however, combined the data for 

Salem and Dharmapuri. Periyar and Coimbatore have been 

treated as one entity 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 Malabar, 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 rural economy. 

While the thrust of our analysis is on instabilit0 

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 espec~ally because, 

the latter is considered 

the former. 

an inevitable accompaniment of 
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Chapter II discusses growth patterns in paddy. while 

Chapter III measures and analyses instability in paddy, at 

the district level. Intertemporal and i~terdistrict com

parisons 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 IV & V deal 

with the growth and instability analyses respectively, 

of Millets. 

***** 
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CHAPTER II 

TRENDS IN GROWTH - PADDY 

The salience of sustained growth in crop production 

needs no emphasis. With the advent of technological rev-

olution in agriculture, the process of agricultural deve-

lopment has assumed a janiform aspect, with growth as well 

as stability in crop production engaging the attention of 

economists and planners. The study of one without the 

other will put th~ exercise out of persepctive. The qu-

estion, that suggests itself is, whether instability is 

inherent in the process of growth. 

The focus of our study is on' instability patterns in 

paddy production, productivity and acreage in the distr-

icts of Tamil Nadu. However, since 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 rates per annum. 

In Section I of this chapter, we hig,hlight 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 which inputs are critical to each zone, and 

within the same zone .• whether the districts respond uni-



: - 18 -

·formly to these inputs. Supportive details on the likely 

determinants of growth are given,wherever necessary. 

Section II is an intertemporal study. It traces 

the behaviour of the districts over two time periods, one 

predating the new technology and the other coinciding with 

it. Intrazonal and inter-zonal differences and simila

rities in growth performance are highlighted to show how 

different districts within the 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 like 

banana, sugarcane betal or pu~ses. Table 2.1 highlights 

the importance of paddy in the 'Gross Cropped Area of the 

state)as well as in each of its districts in the decades 

following Independence. The districts are arranged in 

the descending 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 slid~ 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 .I. 

% SHARE OF PADDY IN THE GROSS CROPPED ARE\ 
-

3year Average 3 year Ave·rage 3 year Average 
1951-52 to 1965-66 to 1980-81 to 
1953-54 1967-68 1982-83 

' 

Tamil Nadu 30.37 36.27 34.83 

1. Thanjavur 80.97 75.93 I 72.27 I 
I 

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 41. 3~ 48.0 
I 

6. Tirunelveli 23.3 26.27 29.13 

7 • Tiruchy 23.27 28.0 38.53 

+ 8. Madurai ( 21.53 24~4 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 crop 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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COMPOUND GROWTH RATES PER ANNUM- PADDY (1951/52- 1982/83) 

!Average share Average share of Average share of 
DISTRICTS ~f Paddy in District in the District in the COMPOUND GROWTH RATES P.A. 

the GCA of the total PADDY area total PADDY output \ 

;District · of the State of the State OUTPUT ACREAGE YIELD 
~951/52-1982/83 1951/52-1982/83 1951/52-1982/83 

l ! ;: 
1 • Chingleput 72.01 12.72 10.87 2.3* 0.6* 1. 8* 
2. s. Arcot 40.08 11.65 12.59 2.0* 0.5* 1. 4* 
3. N. Arcot 36.00 9.95 10.07 1 0 5* 0.3* 1. 2* 
4. Salem 11.90 4.12 4. 84- - 1· 1* 0.7@ 0.4* 
5. Coimbatore 10.77 3.89 4.92 3. 4* 1.9* 1.5* 
6. Tiruchy 30.54 9.64 9.35 1. 8* 1.1* 0.7* 

(Tiruchy -
Truncated) - (8.14) (7.93) ( 0. 1) (1.0)* (1. 1 )* 

7. Thanjavur 75.23 24-.67 24.79 1. 5* 0.3* 1.1* 
8. Madurai 23.19 6.08 6.95 1. 4* o. 2: 1. 2* 
g. Ramnad 35.58 9.78 6.13 1.6* 2.0* -0.3 

! -
10.Tirunelvel' 26.35 5.95 7.07 1. 4* O.l 1.3* 
11 • Kanyakwnar ~ 49.61 2.29 2.57 0. 1 -1.1* 1 0 2*." 

TAMILNADU 32.50 1"00.74£ 100.15£ 1. 8* 0.9* 1.0* 
. 

* - Indicates significance of Trend at 95% Level. 
@ - Indicates si&qificance of Trend at 90% Level. 
£ - Exceeds 10~r'~o double counting of Arantangi Taluk in Tiruchy as well as Thanjavur. 

Mean yi,. 
eld per 
hectare 
in Kgs. 
1951-52-
1982-83 

1456 
1833 
1716 
1859 
2137 
1636 

1693) 
1717 
1940 
1071 
2022 

1927 

1705 
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We have used time series data on paddy output, acreage 

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

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-

text of the distric t'·s share in the state!s total paddy 

acreage and output. Therefore, Table 2.2. presents, in 

--J 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 end output. 

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

According to our estimates, during the 32 years under re-

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. 

Considering that Tamil Nadu lies in the low-to-moderate 

rainfall region (500-1000 m.m.) within India and that 

its soil is deficient in organic matter, nitrogen and pho-

sphoric acid, the state's growth rate of paddy production 

. . . 2 1s not un1mpress1ve 

In our estimates,output growth seems to stem as much 

from acreage expansion as from growth in yield. Yield 

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

growth is 0.9% p.a. during the 32 years under review. 

J)l$5 

t '1. [J) · Lf 4 I)"' N i 
M7 
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With a mean yield of 1765 kgs/hectare Tamil Nadu can 

be ranked in the High Productivity Group of ~tates for rice 

3 Alagh and Bhalla's study also ranks Tamil Nadu in High 

Productivity Group with 2007 kgs/hectare 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 yield$ per 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 g~owth 

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 shall further attempt to see what distinguishes dist~'~ 

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. In 

out study if we were to classify 11 districts into 7 agro-

'I 
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TABLE 2.3. 

SOURCEWISE PERCENTAGE SHARE OF NET IRRIGATED AREA IN SELECTED YEARS . 

l~~l~-'52 1_2~_1-6_2 
,. 

1971-72 
A l B c b A a' c . D A B c 

4.46 69.07 0 24.4 1.93 75.02 0 20.73 2.81 70.43 1.87 

T 

D .. A 

22.02 t.l4 

SOUTH 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 
•. I 

NORTH ARCOT 5.99 42.43 0 ' 51.12 1 
6.13 47.02 0 43.65 4.32 ~ 38.87 0.13 ' 55.84 3.45 

SALEM$ 

etrBit.DATORE 

TlRUCHT 

THANJAVUR 

MADURA! 

RAMNAD 

TIRUNEL-
VEL! 

KANYAKU-
MARl 

11.07 30.52 0 56.0E 17.76 17.18 0.05 62.67 13.38 17.72 0 68.62 9.6 

21.27 4.41 0 71. 7' 42.43 2.6 0 54.08 46.58 1.99 0 50.23 23.00~ 

35.85 36.99 ' 0 ' 23.6 ! 45.23 ' 28.51 0.04 23.43 33.05 1 33.14 • 1".65 30.41 44. 04~ 

95.11 4.07 0 o. 7 93.82 5.2 0 00.94 91.31 s. 77 0.04 2.76 94.16 

35.35 27.02 0 36.5< 31.16 27.02 0 41.82 29.47 24.73 0.79 44.02 24.54 

0.15 64.66 0 33.6 0.15 88.86 0 10.95 0.14 81.81 0 17.99 0 

14.56 61.3~ 0 23.3' 13.81 58.5S 0 27.17 13.02 45.23 0 40.68 11.95 

·' 

-- -- - -- 82.5 17.5 0 0 59.62 35.7 0.15 2.06 41.3 

, 
' 

* Figures relate to truncated Coimbatore excluding Periyar District. 
@ Figures relate to truncated Tiruchy exclud~ng Pudu~ottai District. 
A - Canals, B - Tanks, C - Tubewells, D - Wells.-

$ - Salem includes Dharmapuri. 
I f 

1980-81 
-

' R - r -

50.9 11.63 

10.85 26.00 

l7 .• 0l 0.23 
j '1: . l 

5.52 0 

3.19~ 0* 

-9.<87€ 1.41@ 

0.63 0.67 

21.56 0.45 

72.10 0.13 

45.80 0.22 

56.38 0.58 

Source : Compiied from Season & Crop Peports of Tam 1'l N d ( " a u various 'issues). 

n 
~ 

34.12 
-t- ' 

38.61 

78.49 
: 

I 
83.68 I 

! 

73.79*. I 

43.56@ 

3.83 ' 
I 
I 

52.89 

27.42 
i 

41.59 
i 

I 

0.95 

I 

: 



: - 24 -

climatic zones, we may not be able to arrive at any mean-

ingful patterns. Therefore, ·we have slightly modified 

the zonal classification given in the cost of cultivation 

surveys and divided Tamil Nadu into five agro-climatic 

zones, in which we have taken into account, in addition 

to soil and rainfall characteristics, the importance 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 

category4and contributing approximately 10% ~ach to the 
I 

state.'.s paddy acreage and output. Zone 2 comprises of Thanjavur 

only .. Although Thanjavur is akin to the districts in Zone 1 as 

far ·as .. r_~infall is,: concerned, its soils are richer. . Beside_s~, Thanja-

vur ·tontributeS!_ one fourth to the -~tate '.s paddy acreage· a,s well as outpJ 

thus fonhing the leading paddy district-. -Zone 3 --CO!t!p:r;Js~s .of Coimbatore 

and Salem, whose share· in the paddy-acreage and output of the State 

are relatively unimportant. However, Salem has better 

rainfall than dry Coimbatore and the former's soils are 

richer too. In zone 4 we have grouped Tiruchy, Madurai, 

Ramnad and Tirunelveli, all receiving moderate rainfall 

(between 700 and 900 m.m. per annum) and that, chiefly 

from North East Monsoon. 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 6% to 10% each in the State~s paddy acreage 

and output, we have included Tiruchy in zone 4. Finally, 

in Zone 5
1

we have Kanyakumari, a very heavy rainfall dis-

trict~ which is also.paddy intensive, although -:it;s' con

tribution to the State~~·paddy output is negligible, owing 
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to its' small size. 

Zone 1 Chingleput, South Arcot, North Arcot. 

Zone 2 Thanjavur. 

Zone 3 Salem (including Dharmapuri), Coimbatore 
(including Periyar) 

Zone 4 Tiruchy (including Pudukottai), Madurai, 
Ramnad, Tirunelveli. 

Zone 5 Kanyakumari. 

Growth patterns in a paddy intensive district would 

be of greater relevance from the standpoint of total 

paddy output of the state
1
than, growth patterns in 

non-paddy districts. Besides 1 it woud be interesting 

to assess, the growth performance of the already paddy 

intensive districts against "those districts, whose pot-

ential for paddy cultivation 1 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 paddy acreage and mean paddy yield 

(vide Table 2.4) and again in the descending order of 
I 

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. In other 
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TABLE- 2.4 

DISTRICTS RANKED IN 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. Tirurielveli 

3. Chingleput - 3. South Arcot 3. Madurai 

4. North Arcot 4. North Arcot 4. Kanyakumari 

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 10. Coimbatore 10. Chingleput 

11. Kanyakumari 11. Kanyakumari 11. Ramnad 

words, perhaps, acreage expansion is reaching a plateau 

and output growth in the future will have to come chi-

efly, from yield increases. 

Yet another observation that strikes us is thasgrowth 

patterns in paddy output, acreage and yield, as well as 

mean 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 

of 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 distiict with deltaic soils, 
. ' 
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TABLE ·- 2. 5 

DISTRICTS RANKED IN THE DESCENDING ORDER 
OF GROWTH RATES IN PADDY OUTPUT, ACREKE 
AND YIELD FOR THE PERIOD 1951-52-1982-83 

OUTPUT ACREAGE YIELD 

Coimbatore 1. Ramnad 1. Chingleput 

Chingleput 2. Coimbatore 2. Coimbatore 

South Arcot 3 •. Tiruchy 3. South Arcot 

Tiruchy 4. Salem 4. Tirunelveli 

Ramnad 5. Chingleput 5. North Arcot 
Madurai and 
Kanyakumari 

North Arcot 6. South 6. Thanjavur 
and Than- Arcot 
javur 

Madurai and 7. North 7. Tiruchy 
Tirunelveli Arcot 

and 
Thanjavur 

Salem 8. Hadurai 8. Salem 

Kanyakumari 9. Tirunelveli 9. Ramnad 

10. Kanyakurnari 

------------------------------
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TABLE 2.6 

TWO-WAY CLASSIFICATION OF DISTRICTS BY THEIR MEAN OUTPUT 1 MEAN ·ACREAGE AND 
MEAN YIELD LEVLS AND GROWTH RATE CATEGORIES. 

OUTPUT A C R:E.A G .E 

HIGH GROWTH LOW GROWTH HIGH GROWTH LOW GROWTH 

South Thanjavur --- Thanjavur 
Arcot North Chingleput 

Arcot South 
Arcot 

Ching- North 
leput Arcot 

T i r u c h y 
Tirunelveli Ramnad Madurai 
Madurai Tiruchy Tirunelveli 
Ramnad 

Coimb- Salem Coimba- Salem 
atore Kanya- t@re Kanya-

kumari Kumari@ 

* - Tiruchy has the same growth rate as the state. 

@ - Indicates Neg~tive growth rates. 

Y I E L D 

HIGH GROWTH LOW GROWTH 

Coimbatore ---
Tirunelveli 
Maqurai 

_ Kanyakumari 

South Arcot Salem Thanjavur 
North Arcot 

Chingleput Tiruchy 
Ramnad@ 
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it is surprising that none of these districts figures in 

the High productivity category. Moreover, what distin-

guishes yield levels within the sam~ Zone2 

During 1951-52 to 1982-83, Chingleput has only 81.4% 

of its' paddy area irrigated,the second lowest in the state 

(vide Appendix 4), Besides, tanks form the main source 

' 
of irrigation in the district (~able 2.3.) with ground 

water sources making a dent in the irrigation scenario 

dnly in recent times. The vulnerability of tank irriga-

tion to the vagaries of the monsoon may be a reason for 

Chingleput's low productivity status. However the two 

Arcots have a much higher proportion of their paddy area 

irrigated (93.33%. in South ~reo~ and 97.32% in North Arcot) 

North Ar~ot has a very significant proportion of its 

paddy watered by wells which are considered dependable. 

This nothwithstanding, if productivity levels in the 

districts ar~ iow, 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 within 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 contributing a sizeabl 1 

25% to the states' paddy output is too saturated to reg

ister high growth rates in paddy acreage or output. 
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However, when it comes to productivity, this delta 

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.% p.a. for yield 1which is jus~ above 

the state's average growth rate. 

An explanation fo~ this none-t~o-'spectacular perfor-

mance of Thanjavur is to be sought in its sources of irri-

gation, levels of multiple cropping and the extent of 

technological upgradation. 

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 directly usable ~ue to 

concurrent availability of riverflows. Besides, although 

95.74% of paddy in Thanjavur is irrigated, it is lower than 

the ptoport:Ion-:of paddy _ar~a irrigated obtaining in the High Productivity 

.grG\JP~;o~!,listr:ict~ •. (v~d~_-, ~PP.~ndix 4). Canals are Thanjavur 's mainstay. 

Fertile Thanajavur has induced farmers to grow two paddy 

crops a year from days of yore. While area under third 

crop is virtually negligible, the level of multiple era-

pping in quite high because of the large 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% of itB paddy in HYV, 

in the last 7 years under our review (vide Appendix 5). It 

is the second highest proportion of HYV. area in the state 

for that period. This notwithstanding, if its productivity 

leveL is not impressive enough, perhaps, 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 have a role to play in Thanjavur's 

productivity performance. 
~ 

Now we come to the most striking of intra-zonal 

differences. Zone 3 has two districts - Coimbatore 

and Salem which are dissimilar in their behaviour. In 

our an~lysis Coimbatore stands out as the only district 

with high rates of growth in paddy output, acreage as 

well as yield. Paddy is not an important crop in this 

relatively dry district. It occupies' just 10.77% share 

in the district's Gross Cropped Area. -The district· 

contibutes a mere 3.89% to ~he state's paddy acreage and 

4.92% to its output. 

Coimbatore is the fastest growing district in the 

state with 3.4% p.a. growth rate in paddy output. Acreage 

growth is not inconsiderable either,at 1.9% p.a. as against 

the state's average growth rate of 0.9% p.a. 

While rapid growth rates in output and ·acreage in a 

district with low mean output and low mean a£reage need 

not be surprising, one is struck by the high yiled levels 

in Coimbatore - 2137 kgs/hectare (State averge is 1705 

kgs/hectare) in this rain shadow district, 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/he~tare, enough to 
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warrant the district's inclusion in the Medium Productivity 

group only. And to crown it all, Salem'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 than Coimbatore. Both 

the districts have a very high proportion of their paddy area irr

gated, viz. Salem 98.84% 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 ground-water 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 p~riod. Perhaps, that is what ace-

ounts for Coimbatore's spectacular performance vis-&Yis 

Salem. If it is so, in Zone 3, technology may be said 

to be the more important determinant of productivitylevels. 

Zone 4 comprises of the State's secondline paddy 

districts. They display similar characteristics with 

respect t~ mean output and acreage, but display different 

productiviiy and growth patterns. 

Interestingly, Tirunelveli and Madurai are the 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% and most of it from tanks. Tiruchy on the 

other hand, has over 90% paddy area irrigated and relies 

almost equally on ground water and on canals. While 

HYV area is less than half of its paddy 

area, Tiruchy has 77.38% of its paddy area in HYVS. Yet 

Tiruchy figures in the Lo~ Productivity category. 
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Madurai and Tirunelveli which fall in the High 

Productivity group have over 99% of their paddy area 

irrigated and most of it from wells. Al ~o, in recent 

year~~ccon~iderable - paddy area is under HYVS, in these 

two districts~ which perhaps, explains their high yield 

levels. 

When it comes to yield growth rates, the two high 

productivity districts (Madurai and Tirunelveli) are 

fast growing, while the other two low productivity 

districts (Tirunelveli and Ramnad) are slow growing. 

In·fact, in Ramnad, ii~ld levels are 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 productivity 

growth. Acreage expansion is high in Ramnad and Tiruchy, 

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 growiqg at the same 

rate as the state's average growth. If output growth in 

R~mnad is slow despite fast acreage expansion, it must 

be due to rapid deceleration in yield levels. 

Kanyakumari in Zone 5 deserves mention for . its 

high productivity levels,which we may ascribe, atleast parti

ally, to almost all its paddy area being irrigated. However, 

paddy area is declining at a fast pace of -1.1% p.a. 

indicating, diversification of cultivation in that district. 

To sum up, we examined output, acreage and .yield 

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 productivity levels and fast 

growth rates appeared to differ from zone to zone and even within 

the same zone, between districts. While technology seems 

to be critical to high yield levels in one zone, 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 ·~oductivity-Low Growth rate district. 

Yield levels seem to be depressed, despite technological 

upgradation and extensive and dependable irrigation in 

another zone, perhpas, owing to multiple-cropping or 

ihstitutional 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 distinguish growth pace amongst 

districts ~re reflected in differential instability 

patterns as well. In other words, we shall see,whether 

high g,rowth rates , achieve.d under· controlled conditions 

of cultivation make, for greater stability or whether 

fast growth is inevitabzy attendant 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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SECTIOI - II 

INTER TEMPORAL PATTERNS IN GROWTH 

lnstability is often associated with the new technology. 

It has been said that the varietal improvements and improved 

use of fertilisers has not just actelerated the pace of growth, 

. . 5 
but has also rendered production, relatively more unstable 

Rao argues that this is so because, the new technology is 

essentially yield-oriented, and that, fluctuations in yield 

are far greater than fluctuations in area. Therefore, out-

put increases through higher yileds are unstable 6 • 

To assess the nature and magnitude of production insta-

bility in the period of the new technology,one requires a 

thorough understanding of the nature and magnitude of growth 

patterns in that period. Therefore, in ,. this section we 

look at growth rates in paddy output, acreage and yield 

during two time peri~ds, the first preceding the new techno-

logy and the second, coinciding with it. Th-i!s would h:elp· us 

find out,~hether it is indeed yi~ld growth that has contri-

buted to fast output growth,in recent years. 

There-is further justification for an ~nter-temporal 

study 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 gro~th 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 elsewhere 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 periodi~atton does not correspond exactly to the 

intro4uction ~f the seed-fertiliser technology in Tamil Nadu. 

This took place gradully, over a period of time 7 an~at a 

.differential pace in the different districts. However, 

our Second Sub-period (1965-66 to 1982-83) is likely to 

capture the impact of the new technology in substantial 

7 measure • 

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 pad~y acreage during Period I. In the Second Sub-period, 

if output growth is positive, 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 

' ' 
as,at the state level. 

Two conclusions emerge from the foregding observations. 

The first is 7 that the era of green revolution is associated 

with faster yield' growth. Secondly, judging from the dim-

ension of the putput 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 instabilicy) 

has to be fairly high to make output fluctations felt. 

Another tentative conclusion we might come to is that, 

perhapsJacreage expansion is generally reaching ·a plateau. 

This may be so,because, the share of paddy in~ !he Gross Cropped 

Area has been more or less stable although, paddy seems to 

losing ground in most of the districts in the Second Sub-

period. 
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T A B L E 2.7 

INTER TERPORAL COMPARISON OF GROWTH RATES 

(Period I - l951/52 - 1964/65) (Period II 1g65/66 - 1982/83) 

DISTRICTS OUTPUT G.C.A. _)"'IELD MEAN GCA ,. TN MEAN YIELD 
HECTARES IN KG.JHA. 

Period Period Period Period Period Peri(.)d Period I Period II J:ler~od Per~od 
I II I II I II I II 

1 • Chingleput 4. 4* 1.7 3.9* -0.7 0.6 2.4* 295213 315486 1215 1644 

2. s. Arcot 2.0 o. 2 3 .O* -1.6* -1.0 1. 8* 261190 296258 1561 2045 

3. No Arcot 4.1* 1. 5 4.9* -2.6 .:..o.8 3. if 227816 249640 1549 1846 
.•. 

4. Sale~ 3.9* 0.4 3.8* -1.4 0.1 1.3 99362 113443 1814 2390 

5. Coimbatore 8. 4* 2.6* --8 2* ,. . 1. 4 2.0 1. 2* 84382 101048 1813 1895 

6. ·Tiruchy 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 2o 2* 572902 612218 1554 1844 

8. lVIadurai 2.0 2.5 2.1* -0.3 0.1 2.8* 144806 148128 1751 2088 

g. Ra.mnad 1. 9 0.7 5.2* 0.2 -3.4 0.3 196914_ 266284 1069_ 1074 

1 0. Kanyakumari 2.9 -0.4 -0.2 -1.6* 3.1 1. 2 59611 53048 1737 2022 

11.Tirunelveli 1. 8 2.9* 2.4* -0.1 -Q.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 95% level. 
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We shall follow the zonal classification adopted in the previous 

section. However, beforewe go into a detailed analysis of the district

wise picture, it would be relevant to mention here that yield trends in 

the First Sub-period and area trends in the Second 1 proved to be non

significant for the state as a whole, as well ffi 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 cut-off point to 

distinguish between High and Low groups. \fuere the state's average it

self turned out to be negative, as in the case of paddy acreage ~n the 

Second Sub-period, all the districts with negative growth rates were 

lumped together in the third category (Negative) and those with positive 

growth rates were c;.onsidered relatively fast growing. 

Tabel 2.9 complements Table 2.8 indicating the direction of move

ment of each district with respect to growth performance in the Second 

Sub-period, rela;i ve ; to the first. 

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

patterns of grO\,•th-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-1951/52-1.964/65) 
(PERIOD II - 1965/66-1_982/83) 

~ OUTPUT ACR1i!Al!.l<! YIELD 
...... ~ .. ~. ' 

Period I Period II Period I· Period II· _-_Period I 

-
Chingleput Kanyakumari 

Chingleput Coimbatore Chingleput Coimbatore Coimbatore 
Ne>r~th- ·Arcot Tiruchy North Arcot Ramnad Chingleput 
Coimbatore Thanjavur Coimbatore Tiruchy lVladurai 
Kanyakumari Madurai Ramnad Salem 
So.lem Tirunelveli Salem 

-
South Arcot South .Nrcot 
Thanjavur . South Arcot ~1hanjavur 
Madurai North Arcot Madurai --- ... --
Rarr..nad Ramnad Tirunelveli 
Tirunelveli Salem Tiruchy 
Tiruchy 

Chingleput 
South Arcot South Arcot 
North Arcot North Arcot 

--- -Kanyakumari Kanyakurnari Thanjavur Tiruchy 
Madurai Thanjavur : 

Tirunelveli Ramnad 
Kanyakumari Tirunel veli" 
Salem 

Period II 

Tirunelveli 
North Arcot 
Madurai 
Chingleput 
Thanjavur 

Tiruchy 
South Arcot 
Salem 
Coimbatore 
Ramnad 
Kanyakumari 

----

-
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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, 
0 t t d y· ld u;pu an l.e . 

DISTRICTS OUTPUT G.C.A. YIELD 

1 • Chingleput ~ .J, ~ 

2. South Arcot ~ ·~ t 

3. North Arcot .J; I .J, 1' 
4. Salem -¥ ~ 1' 

5. Coimbatore ~ ~ ~ 
; 

t'' 

6. Tiruchy 1' ..v 4' 

7. Thanjavur t -.v t 
8. Madurai 1' I ..J; 1' 

9. Ramnad ._,v ~· t 
10. Tirunel veli t .} ~1' 

11 • Kanyakumari ~ ~ --Y 

Tamilnadu ·~ ~ 1' 
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output. while North Arcot has moved down to the Low Growth cate-

gory during the Secon.d period. Thus we have two districts in Zone 

1 (Chingleput and South Arcot) maintaining their earlier ranking 

with respect to paddy output, while one districts (North Arcot) 

seems to have fared worse in the Second Sub-period. This, as 

we have already pointed out while examining the trends for the 

whole period, is due to, a sharp decline in paddy acreage after 

the mid-sixties. We found a shift away from paddy towards sugar-

cane which happened in the Second Sub-period, in North Arcot . 

Chingleput which figured in the High Yield Growth rate - . 

category in Period, I, continues to remain there in the Second Sub-
' 

period as well. The two Arcots have improved their yield growth 

rates in the latter period but the performance 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,.positi::ve output growth rates in.all the .three 

districts, in the Second Sub-period, are due entirely to their 

impressive yield performance. 

Thanjavur in Zone 2 also conforms to the state level picture -

area expansion and yield decline in the former period and area 

shrinkage and High Yield Growth in the latter per{od. Mention must 

be made of the rather low acreage growth, 1.1% 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 

8 and 1982-83 • 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. 
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~hen'we consider growth rates in yield per hecta~e, 

Thanj.av~r, llke Tirunel v·eli ·and North Arcot, leaps from 

Negative to High Growth category, thanks to the advent or 

the hew technology. 

sown with. HY.VS). 

(over 90% of its' ~addy area was 

Zone 3 provides some interesting co~ast~. When we 

consider the absolute magnitudes of change in the growth 

rates, we find that Salem conforms to the state level 

~scene, with higher output and acreage growth, and lower 

yield growth in the First Sub-period, relative to the 

Second Sub-period. However, Coimbatore has fared worse 

in all the three respects- output, acreage & yield in the 

Second Sub-period. 

A massive 8.4% p.a. growth rate in output in the pre-

1965 years is matched by a considerable 2.6% p.a. growth 

in the .Se~ond Sub period which puts Coimbatore almost on 

top of the list for output growth. .Understandably, a 

substantial proportion of output growth ·in the· First 

period comes from acreage expansio~. But the more int-

eresting observation is that,even in the Se~ond period 

when paddy \~as 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 

C~imbatore yield grew faster in the pre-green revol~tion 

era at 2% p.a. ~hile it slackened to 1.2.% p.a. in the 

years after the introduction of the new technology. Thus, 

Coimbatore makes retrograde movement from High Yield Growth 

distritt, to a Low Yiell Growth district, .the technological 

r~volution,notwithstanding. (The level of multiple cropping 
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bas come dpwn after the mid sixties and therefore, it can 

not be held responsible for lower yield growth rates· in 

the Second Sub-period); 

While this can be attributed 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 hectare), it is surprising that 

despite an almost 100% HYV adoption, yield growth in 

the district has slackened in the Second Sub-period. 

Salem-has declined from a High output~ acreage 

and yield Growth category to Low Growth in output and'yield 

and Negative growth in paddy acreage. 

Zone 4 is a mixed bag too. Three of the four districts 

viz. Tiruchy, Madurai and Tirunelveli have g~aduated from 

Low Gro~th to High Growth Category for output,but not 

for the same reason. While in Madurai and Tirunelveli 

this upgradation owes to high yield growth, in Tiruchy, 

area expansion seems to have mattered. Ramnad has remained 

where it was, in the Medium Growth category even in the 

Second Sub-period, despite a very low (0.3%) yie~d growth 

and a negligible (0.2%) 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/ 

hectare in the latter. 

Zone 5 provides 'interesting variations. When yield 

was decelerating 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. Int~restingly, in the pre-1965 
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years when acreage expansion was actually the order of the 

day, Kanyakumari was giving up paddy area and ·the trend 

continued into the recent period too. As we had pointed 

out earlier, in Section I there is , perhaps, a shift away 

from paddy in this border district. 

We conclude this section by summing up ~ur findings. 

Our analysis does indeed point to higher yield growth in 

the period of the new technology, in nine out of eleven 

districts and in the state as a whole. Mean yield levels 

have gone up considerably in the Second Sub-period. How 

ever,since it is acreage that is the weightier component in 
I 

output, output growth rates have slackened in recent times 

in the state,as well a~ most of the distri6ts, what with 

paddy losing ground almost everywhere. 

There are inter-temporal, inter-zonal similarities as 

well as differences in growth behaviour. 

Having found out that the new technology has indeed 
' 

boosted yi~i-d levels and accelerated yield growth, we may 

now go on to see whether this has been accompanied by 

higher yield instability and therefore, higher production 

instability. This will be dealt with in the fdllowing 

Chapter in Section II. 

***** 
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NOTES 

1. Season,;&-· Crop Reports of.·Tamil Nadu. 

2. However, our estimates are at variance with the results 
obtained in other studies using different methods of 

3. 

computation of growth rates. C.T. Kurien ( lfiJ ) 
reports a 4.55% Compound Growth ~ate per annum for 
a slighty shorter period of 26 years from 1950-51 to 
1975-76 ~hile V. Rajagopalan (1982) estimates a 
growth rate of 2.19% 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 combination of both. 

Bhalla G.S. and Alagh Y ( 1979 ) 

4. See Appendix 3 for data on average annual rainfall. 

5. Mehra, Shakuntala (1981) 

6. Rao C.H.H. (1975) 

7. 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. 

8. The entire physical area of the district is not 
cultivable. In the seventies, approximately 90% 
of the physical area of the district was cultivated. 
The·refore, when Gross Copped Area exceeds 100% 
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 chapter, we found tnat the districts 

of Tamil Nadu witnessed'giant strides· in paddy· production 

in the decades following Independence. the first decade 

and a half of the Planning era witnessed considerable 

expansion in paddy acreage, while the following decades 

were :marked by spectacular increases in paddy product~ 

i vi ty. ': This chapter aims to measure and analyse insta bi

lity in paddy production at the district level. An attempt 

has been made to 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, 

icreage and yi~ld. Appendix 1 gives a graphic represe

ntation of the actual output,acreage and yield of paddy 

as also the paddy area irrigated during the 32 years, 

for each district and for the state. 

SECTION - I 

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 generally of concern to Governments intent 

on stabilising consumption. However, year to year fluctua

tions in acreage and yield inasmuch as they contibute to 

output fluctuations} are also of interest to us. Therefore~ 

in Table 3.1, we report coeffident of variation of paddy 

output, acreage and yield, measured independently from 

their respective trend estimates. This is given distri

ctwise, for the period of 32 years from 1951-52 to 1982-83. 
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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 I 30.26 23.15 15.36 
I 

4. Salem (incl- I -
.. 

uding Dha- I 22.57 19.75 10.58 
rmapuri) 

5. Coimbatore 22.32 22.42 10.99 

6. Tiruchi (in-
I 

eluding 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 

9 Tiruchy truncated gives the coefficient of variation 
for Tiruchy district excluding Pudukottai from the com
putation from 1972-73 onwarqs. 

The foremost thing that strikes us from the Table 3.1 is 

that the state level variability is lower than that of most 

other districts. This applies uniformly to output, acreage 

and yield. This would suggest that there are considerable 

interdistrict covariances that cancel each other out to 

render the state level output~ acreage and yield, relatively 

more stable. 

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

instability categories for output, acreage and yield. From 

r 

. ~I 
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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 variabilit) 

or to high yield variability, but not due to both occuring 

simultaneously. We shall delve further into the nature 

and d~mesions 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 VARIABILITY CATEGORIES FOR PADDY OUTPUT, AC
REAGE AND YIELD FOR THE PERIOD 1951-52 to 1982-8~ 

-·-

OUTPUT 

Ramnad High I Variability I North 
I Arcot-

Chingleput 

Medium Tiruchy. 
Variability Madurai, 

i Salem. 
Coimbatore ! 
Tirunelvel 

Low Kanyakumari 
Variability Thanjavur 

South Arcot 

+ Salem 1ncludes 
Dharmapuri, Tiruchy 
includes Pudukottai. 

ACREAGE 

Coimbatore 

North Arcot 
Salem 

Chingleput 
Ramnad. 
Tirunelveli 
South Arcot 

Tiruchy 
Madurai 

Kanya-
kurnari 
Thanjavur 

It is also evident from Table 3.2 that 

1 
I 

I YIELD 

I 
I Ramnad, Tiruchy 

I South Arcot 
I Chingleput 

Tirunelveli 
Madurai. 
North Arcot 
Kanyakumari 

Thanjavur 
Coimbatore 
Salem. 

. 
instability 

patterns cut across zonal classifications 1 i.e. dist-

ricts within a zone display differential patterns of 

; stability. Thus, we have Chingleput and North Arcot in 

the High-Variability group for output, in ~ne 1, while 

the other district in the same zone, viz. South Afcot 

figures in the Low-Variability category. For acreage, 
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~~~f and Madurai fall in the Low-Variability 

group while the other two districts ~n the same 

zone, viz. Tirunel veli ~and Ramnad are in the Me-

dium-Variability category. When we consider 

paddy yields per hectare, we find that Ramnad 

and Tiruchy are highly variable while Madurai 

and Tirunelveli from the same zone,are relatively 

more stable. Chingleput and South A~cot are more 

unstable than North Arcot from the same zone. 

Perhaps, one has to look beyond agro-climatic 

characteristics for the causes of instability. 

In other words, no zone is doomed to-instability 

just because of its agro-climatic characteristi~s, 

nor 

any 

is there any inherent stabilizing factrr within 

2 zone • 

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, according to 

their· mean output, mean acreage ,and_ mean·· yi-eld levels, and again 

according to their,instab~lity -l~vels,in each category of 

output; acreage and- yield.' =Ta'b1e "No •. ; 3.3 ·~res·ents ·t:he 'correspondence 

oetween mean output ·an.Cl output variabi-lity' mean- acreage - .-::-'" 

.. ··. and acreage variability and mean yield 'and 



HIGH MEAN 

l1EDIUM 
MEAN 

LOW !1EAN 

- 50 -

yield variability. 

TABLE No. 3.3 

TWO-WAY~LASSIFICATION OF DISTRICTS ACCORDING TO 

THEIR MEAN AND INSTABILITY LEVELS PADfiY 

( 1951/52 - 1982/83 ) 

HIGH VARIABILITY MEDIUM VARIABILITY LOW VARIABLITY 

OUTPUT 

Chingl-
eput 

North 
Arcot 

Ramnad 

AREA YIELD OUTPUT 

North 
Arcot 

-

South Mo.t.iul'ii 
Arcot 

Tiruchy 

Tirun-
elveli 

Coimb Ching- Coimb
atore leput atore 

Salem Tiruhy Salem 

Ramnad 

AREA 

Chingl 
eput 

South 
Arcot 

Tirun-
elveli 

Ramnad 

YIELD 

·Hadur-
ai 

Tirun-
el veli 

North 
Arcot 

Kanya-
KullBri 

OUTPUT AREA 

Sout,h Thanj 
Arcot avur 

Than-
javur 

Madu-
rai 

Tiru-
Cb} 

Kanya- Kan)B 
Kumari Kimari 

YIELD 

Coimbaton 

... 

Thanjavur 

!Salem 

~--------~--------~----~------+-----~~----~------~----~-----+---------

If we take'paddy output, we have 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 fall 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. 
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Yield behaviour is interesting. Coimbatore is ~he only 

High Productivity district 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, Ramnad and Tiruchy are the least 

stable districts in the state. 

From the diversity of the combinations that occur, 

one may conclude that there is no pattern in the correspon

dence between mean output, mean acreage and mean yield on. 

the one hand and their respective 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, 

acceleration of the rate of growth of output has proceeded 

pari passu with increased instability. This inspired 

S.R. Sen to hypothesize a causal link between growth and 

instability. He argued that inst~bility intreased, as 

'farming was extended to marginal lands. 

The notion that in recent times, output variability 

is predominantly due to yield 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. 
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them into. Hi~h, Medium~ Low -~nd Negative growth categories 

and again into High, Medium and Low variability categories. 

Table 3.4 indicates the growth-variability category for 

each district, for paddy output, yield and acreage. 

Table 3.4 

GROWTH ~ARIABILITY CORRESPONDENCE 

(1951-52 to 1982-83) 

Districts Output Yield Acreage 

1 • Chingleput High/High High/High High/Medium 

2. ]'J.Arcot Medium/High Medium/High Medium/High 

3. S.Arcot High/Low High/High Medium/Medium 

4. Salem* Medium/Medium i Medi urn/Low High/High 
I 

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

6. Tiruchy** High /Med i_um Medium/High High/Low .. 

7. Thanjav~r Medi.um/Low Medium/Low Medium/Low 

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

9. Ramnad Medium/High Low/High High/Medium 

10. Tirunelveli Medium/Medium High/Medium Medium/Medium 

11., Kanyakumari Lo\v-/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. There are fast growing, highly unstable 

districts, (Chingleput for output and yield and Salem and 

Coimbatore for acreage) as well as fast growing but 

relatively stable districts ($.Arcot for output and 

Coimbatore for yield) High instability accompanies stagnancy 

• 
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in growth (Ramnad for yield) .while there are districts 

which are. stagnant, but relatively stable (Kanyakumari for 

output and acreage). 

Before we go to the intertemporal scenario, we would 

do well to sum up our findings on instability across 

districts. 

We found 1ha: consi.derable interdistrict covariances in 

paddy output, acreage and yield helped render the state 

level picture more stable than it otherwise would be. 

We also found that instability patterns, be it in output, 

acreage or yield, cut across zonal classifications. It is 

interesting to note that instability afflicts paddy-intensive 

districts, as much as it does non-paddy-intensive districts. 

High Productivity districts are as prone to instability as 
. . ;,-~ttl 

Medium~Productivity 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 instability, 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.Rao+argues that the . 

increasing use of modern inputs under unstable irrigation 

conditions could be an important reason for the increased 

instability of the post green revolution years. Hehra_,-

echoes this view. 
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We have att~mp~ed to test the hypothesis that instabi-

1 it y, part ic u1ar 1 y. in _yields. is inc r~as.in_g ~:kll ~.rec~n t _ t~mes, 

fhroqg~,an ·intertemporal analysi~.of.instabili~t~patterns .. 

The 32--years 1951/52 - l982./!33chave been split in17o_ }.\,"~ ~~b~pe:_ri?ds. 

The fii.st .extends over 14 years from 1951/52 to 1964/65 and the Second 

over 18 years·:; from 1965/66 to 1982/83. \Vhile Tamil Nadu- witnessed 

a delayed adoption of the new technology (i.e. the early 

70s), we believe that the second period in our study is 

bound to capture the impact of the new technology in ample 

measure. 

• A word or two about the choice of the cut-off year in 

our analysis,~ill 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 years for paddy in Tamil Nadu, 

although some districts did witness a downward trend. There

fore, we had decided to use 1965 as the cut-off year. How

ever, in order to verify 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, ~e 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 in 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 ~rend lines. These results are given 

in Appendix V· As can be seen, the choice o~ the cut-off 

year did not make any material difference to the results 

obtained. The instability levels as well as the growth 



- . < • 

rates remained approximately the same,- in all the three 

cases.
6 Th~refore, we report here, the results obtained 

ffom our computations for the two sub-periods 1951-52 to 

1964-65 and 1965-66 to 1982-83, in Table 3.5. 

The foremost observation that strikes us is that, at 

the state level, while instability seems to have increased 

for paddy acreage and output, it h~s actually declined for 

paddy yields per hectare, during the Second Sub-period. 

However, when we examine the district level scene, we 

find that 'yield instability alongwith that of acreage and 

output, has increased in all the districts, save Thanjavur, 

and Tiruchy in the Second Sub-period. This could mean two 

things. Firstly, the stabilising impact of a stable Thanjavur 

that contributes a quarter to the state's paddy output, on 

the s~ate level scenario. Secondly, that there are inter-

district covariances in the yield of paddy, that offset the 

district level instability in yield. More likely, it is 

a combination of both. 

From Table 3.6 one finds that paddy output has become 

relatively more unstable in the period of the new technology. 

This is true for the state as a whole, as well as for most 

of the districts. In Chinglepu~ and Madurai, variability 

has almost doubled while in Coimbatore. on the other handJthe 

increase is negligible. 

However, the most striking observation is that, a 

prior~percentage 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 

-

DISTRICTS 

" 

1 • Chingleput 

2. South Arcot 

3. North Arcot 

4. Salem 

5. Coimbatore 

6 •. Tiruchy 
~do- (truncated~ 

7. Thanjavur 

8. ·Madurai 

9. Ramnad 
' 

\10. Tirunelveli 
.. 

11. Kanyakumari 

TAIVITLNADU 

Per~od. I - 19?~/,?2 to 19641,65 
Period II- 1~65i66 to 1~82L83 

OUTPUT ACREAGE YIELD 

Period I Period II Period I Period II Period I Period II 

13.62 27.13 5.95 13. 17 I 13.27 18.30 I 

13.53 24.14 6.38 13.35 11.30 15. 11 

19.69 33-.07 11.84 22.01 12.75 13.62 

18.64 23.21 13.88 18.60 8.00 10.98 
' 

18.92 19.17 13.60 18.09 9.28 10.57 

19.69 23.92 8.74 12.98 14.99 14. 48 J. 
(19.69) (16.99)~ (8.74) (11.75) (14.99) ( 10.00 )l, 

13.17 14.40 1.53 . 4.74 13.35 11.01J-' 

13.25 ~5. 97 ' 6.14 12.20 11.46 17.53 
I 

8.70 31.11 36.93 
I 

10.80 27.86 30.31 

19.33 21.68 11.35 12. 51 11.42 15.97 

12.81 19.42 6.85 6.70 10.95. 15.29 

11.09 16.80 4.88 8.96 13.40 9. 30 J.-

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

2. Downward pointer (~) indicates a decline in the c.v. from 
period I to Period II. 

~-------

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

Period I 1951~}~ to 1964~~( 
Period II 1965 66 to 1982 83 

DISTRICTS OUTPUT YIELD 

TABLE 3.6 

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 II Period I iod II Period Period 

to Period I to II 
II Period 

II 

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 24-.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 -L1 1. 3 52.29 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) 

Madurai 96.0 2.5 52.97 2.8 98.7 -0.3 
( 23.8) (19.25) t(2. 29;) 

Ramnad 18.7 0.7 8.79 0.3 24.74, 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 pa.rentb.eses indicate percentage increases in 
Mean output, Mean Acreage, Mean Yield as the case may be. 

. 
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the districts of Tamil Nadu, .acreage seems to fluctuate 

far ~ore palpably than yield, after the ~~traduction of the 

new technology. In 8 out of 11 districts and for the state, 

percentage increases in acreage variability exceed 

:perc·ent.age .: ... increases in,- yield variability, and that, 

significantly. Perhaps, acreage fluctuations are linked 

up with the availability of HYVs, fertilisers, 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 mean ~addy 

output. mean paddy acreage and mean paddy yield (given in 

parentheses) as also the percentage increase in the coeffi-

cient of variation of the respective variables from the 

.First Sub-period to the Second. We find that the percentage 

increase in instability is not proportionate to the growth 

rates in the respective categories. For example, Coimbatore 

which is the second fastest growing district in the state 

' 
in terms of paddy output, has registered the lowest increase 

in the coefficient of variation·of output (2.6% and 1.32% 

respectively) while Kanyakumari with a negative growth 

rate of -0.4% in paddy output has become more unstable by 

51.6% in the ~cond Sub-period. Similarly, although most 

districts witnessed shrinkage in paddy acreage, acreage 

instability increased considerably in most of the districts. 

Thanjavur with a -0.4% growth rate in paddy acreage shows a 

209.8% increase in acreage variability. Again, in paddy 

yields, North Arcot with a 3% growth rate has increased its 

instability by 6.8~% only. Thus, there seems to be neither 

determinate nor proportionate relationship between percentage 

increase in variability and the respective growth rates. 



As we have already pointed out·, ·the ·thrust of our .... 

study .is on. yield instability. At the state level; as we 

have already pointed out, yield instability h~s 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, 

althoug~ not by the same magnitude as the increases in 

acreage variability. Only in 2 districts, viz. Thanjavur and 

Tiruchy
1
yield variability has actually declined in the. 

Second Sub--period. But the magnitude of the decline is 

quite modest, at -17.5~%.in Thanjavur and -1.1% in Tiruchy. 

Table 3.7 gives a two-way classification of the 

districts, according to their ·growth-variability correspondence. 

in ~ach period, for paddy output. The movement of the dis-

tricts diagonally, upwards or rightwards, indicates a move-

ment for the better in terms of either growth or stability 

or both. If the district has moved~t~:a higher growth category 

and/orbetter staQility cat~goryit'is indicated by an upward 

pointer, 

pointer. 

while the converse is indicated by a downward 
( 

Where the movement has been for the better in 

terms of growth and worse in terms of stgbility 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 well 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.
1 
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TABLE 3.7 

GROWTH-VARIABILITY CORRESPONDENCE OF PADDY OUTPUT INTHE 
TWO PERIODS 

' 

Period I - 1951/52-1964/65 
Period II - 1965/66-'1.982/83 

HIGH VARIABILITY MEDUIUlVI V ARJ,:ABILITY LOW VARIABILITY 

Period I Period II Period I Period II Period I Period II 

N. Arcot Madurai? Chingleput Tiruchy1' Coimbatore'f" Coimbatore . Salem Tirunelveli1' 

' 

Chingl epu tJ.. 
· Thanjavur't Tirunelveli N. Arcotj/ s. Arcot Kanya-

Rarnnad Ramn.ad+'t Madurai Kumari 

Tiruchy Thanjavur South Kanya-
Arco~ kumar~ 
Salem-} 

. ~ . . . 
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.It is strikin·g that there are some intra-zonal simi-

larities in the direction of the pointer. .All the 3 dis-

tricts .in Zone 1 have registered a downward movement in the 

Second Sub-period, all 3 having deceler.ated in ·their output 

growth. In addition, Chingleput- . l:yis b~come more unstable as 

well. Thanjavur has ··improved its growth :ca·tego'qr· while 

improving its stability position as well. In Zone 3,Tirunel-

veli · and Tiruchy have improved both their. growth QS .. ..: ·. _, 

well as stability, while Madurai seems to have become more 

unstable. Zone 4 districts contrast each other. Coimbatore 
I 

has improved its stability only,while Sal~m in the same zone 

has deteriorated in terms of growth. Kanyakumari is just 

as stable as before, bui has'decelerated its growth rate. 

What is it that has rendered paddy outp':lt lr1 Chingl e pt.t t 

and Madurai relatively more unstable in the Second Sub-perio( 

What has made for growth with stability in Tiruchy, Thanjavul 

and Tiranelveli? Why has _Coimbato're 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 

~is!ric~ 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 

stability than mere agro-clirnatic characteristics, 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 ~rowth and variability categories in the 
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GROWTH-VARIABILITY CORRESPONDENCE OF PADDY ACREAGE IN THE 
TWO PERIODS 

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

-
HIGH VARIABILITY MEDIUM VARIABILITY LOW 

Period I Period II Period I Period II Period 

North Arcot Coimbator~ Chingleput Tiruchy1' 
Coimbatore Salemt Ramnad 

r 
< 

Tirunelveli South Arcot 
Salem Tiruchy 

TABLE 3.8 

VARIABILITY 
\ 

I Period II 

Ramnad'f' 

Thanjavur 
Madurai 

-

Chingleput ..V 
South Arcot¥ 

_Kanyakwnari ~· ' North Arcot.V Thanjavur.V - .... -· .. . 
Kanyakurnari+-1' Madurai...V 

T irunel veli ? 

- . 

' 

I 
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two time periods for paddy acreage. Once again, a diagonal 

upwa~d or'rightward movement from P~riod I to Period II 

indicates a change for the better either in terms of 

acreage growth or in terms of acr~age stability or both. 

Only 3 out of 11 districts have registered a movement for 

the better. ·SaLem.· and Tiruchy have bettered their 

growth category only, while Ramnad and Tirunelveli have 

bettered their stability status only. However, Tirunelveli 

has worsened its growth status, and hence the question 

mark. Coimbatore conti~ues to be a High Acreage ~rowth-

High Acreage Variability district in th~ Second Sub-period 

as well. All of the 5 districts that have downward pointers. 

' have worsened their growth position. In fact, all of them 

have negative acreage growth in the Second Sub-period. In 

addition, Madurai has become worse off in terms of stability 

as well. Only N. Arcot has moved into a higher stability 

~ 
category while moving into negative category for growth. 

Thus there are intrazonal similarities as well as 

differences in growth and stability patterns across time. 

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: 1 rightward or diagonally rightward movement indicates 

an improvement in terms of growth or stability or both. Up-

ward pointers indi~te a movement for the better, while a 

downward pointer would mean a retrograde movement either in 

terms of growth or stability or both. 
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GROWTH-VARIABILITY CORRESPONDENCE OF PADDY YIELDS IN THE 
TWO PERIODS 

Period I - 1951/52-1964/65 
Period II - 1g65/66-1g82/83 

\ 
TABLE 3.9 

HIGH VARIABILITY - MEDIUM VARIABILITY LOW VARIABILITY 

Period I Period II Period I Period II Period I Perio.d II 
; 

Chingleput~ North Arcott Coimbatore 
Chingleput 

Madura~ 
Madurai Thanjavur 1' Salem 

Kanyakumari 

SalemJ, South Arcott 
Tiruchyt c KanyakumariJ, Tirunel veli t 

.Ramnad t CoimbatoreJ, 

Thanjavur South Arcot 
Tiruchy North Arco.t 
Ramnad Tirunelveli -
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Prom Table 3.9 we find that 6 out of 11 districts have 

'improved their position, all of them in terms of their growth 

in paddy yield, while Tiruchy and Thanjavur have improved 

their stability position as well.9 

What are the factors that have pushed Tiruchy and 

Thanjavur ahead of others, in their growth as well as 

stability status vis-a-vis the other 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 average of 

99.61% for the first 14 years to an average of 89.34% in 

the next 18 years (Vide Appendix 4). Even its HYV area is 

only 77.38%, lower than that Of 4 othe~ districts. (Vide 

Appendix 5). Yet Tiruchy has moved to a higher category for 

grdwth as w~ll as stability in t~e Second Sub-period vis~a-

vis other districts. 

Chingleput is more unstabl~ than the other two districts 

in the same zone. Whether this can be attributed to the pre-

dominance 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 paddy yields can; perhaps, 

be due to its poor quality and extent of irrigation. 

In Zone 4, both the districts (Salem & Cbimbatore) appear 

in the Low-Variability category for both the sub-periods. 

C~rtainly, the quality and extent of irrigation in these 

two districts will have a role to play. Coimbatore has 

99.24% and Salem has 99.13% of their paddy afea irriga~ed, 

and that, to a large extent from groundwater sources. 

To attempt a more systematic explanat-ion cf t:re instability 



66 :.. 

in paddy yields in tdte<:.state•w~ 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 III 

SEASONAL INSTABILITY - PADDY 

This Section deals with instability patterns in paddy 

output, acreage and yield across seasons, at the district 

level. Thus far, in our study, paddy has: been treated as a 

composite crop, and instability patterns have been computed 

for the data on total annual output, acreage and average 

annual yield per hectare. Three paddy crops are raised 

in a year, and it is reasonable to surmise that instability 

patterns across seasons will ~ot be uniform. Perhaps 

measurement of instability should be ~ade separately, for 

each season. 

A study of instability across seasons becomes even 

more relevant in the context of the current debate over 

th,e need to expanJl Rabi cul ti vat ion, in order to stabilise 

produc~ion. For, it has been said that Rabi crops raised 

in the dry season depend upon irrigation sources heavily, 

and perhaps even entirely, and therefore, are less suscep-

tible to the whims of the monsoon. Kharif crops, on the 

other hand, · are dependent upon the monsoon and .therefore, 

their yield levels are linked up with the fluctuations in 

rainfall. 

However, 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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therefore, is also ~~kely to accentuate~ield instability, 

and thereby~ increase fluctuations in production as well. 

In order to test this, we have attempted to measure 

instability across seasons. We have once again fitted semi-

log trends to Time~Series data on paddy output, acreage 

and yield for eaeh season, separately, and estimated the 

compound growth rates per annum,as well 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 to make this analysis compa-

tible with our earlier ones, we have estimated growth rates 

and variability for 18 years only, from 1965-66 to 1982-83, 

,,which is the same as our S ec·ond Sub- :period in the inter-

temporal analysis of composite paddy. 

Table 3.10 gives the Coefficient of Variation and 

Compound growth rates per annum, separately for the first, 

second and third paddy crops for the 18 years under review. 

The first paddy crop is far more important in terms 

of acreage and output, than the second and third crops. 

At the state level, it contributes 73.94% to the total 

annual paddy acreage and 75.29% to the annual paddy out-

put. The Second crop which can be identified as the Rabi 

Season crop c~nt.ributes just 24.31% to the annual paddy 

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 



- 68 -
/ 

TABLE 3.10 

~~~· i' ... . ~ -" -·.~~, . ~11:. ~" 
FOR THE PERIOD 19_6§-66 TO 1982-83 . ·;: .. ~ -~ ~ . 

' f~i·{"f'' . .'J. i 

trSTRICTS OUTPUT ACREAGE YIELD 

SEASONWISE GROWTH RATES (GIVEN IN PARENTHESES) AND COEFFICIENT OF VARIATION PADDY 

I 

I Crop II Crop III Crop I Crop II Orop III Crop I Crop II Crop III Crop 
.. 

' 
9.98 18.65 17.04 • Chingleput 24.07 33.93 40.41 23.61 32.19 17.01 ( 2 .. 1) ( 1. 4) ( -5.5 )x · (-0.5) (-0.9) (-7.5)x (2.5)x (2.3)x (1.9)x 

• South Arcot 23.89 27.38 39.27 11. 45 21.2 31.43 16.98 10.4 15.69 (0.6) (-0.3) (-9.5)x (-1.1)@ (-2.3)® (1.9)x (1.8)x (2.0)x (-4.5)x 

' 
North Arcot 26.88 47.43 . 59.66 '16.58 . 35.3 50.85 13.07 17.6 13.48 (0.5) (0.5) (-5.5) (•2~4)x ( -2.9). (-8.4)x (2.9)x (3.4)x (2.9)x 

• Salem 20.9 32.8 39.26 15.5 31.85 35.38 9.16 9. '47 10.58 (0.4) (-1.7) (0.4) (-1.3) (-1.4). ( 2. 1) ( 1. 7)x (0.3) (-1.7)x 

• Coimbatore 18.97 28.02 55.42* 17.98 22.4 45;, 12* 11.9 13.3 15.27* (2.9)x (2.0) (-6.8)® ( 1. 9 )@ (0.3) (-9.2)x ( 1. 0 )® (1.7)x (2.4)x 
.. Tiruchy 23.73 28.13 76.64 11. 10 22.29 77.93 18.16 18.68 19.54 (2.8)x (0.0) (-1.5)x (1.6)x (-1.7). (-17.6)x (-2.0)x (0.6) (0.7) -
-~i •. _Thanjavur 11.77 28.88 -- 2.76 14.87 -- 10.38 17.49 --
~J:t'; ·. . . (1.5)x (3.3)x (-0.7)x (0.5) (2.2)x (2.,9)x 
,_;.;~ t.'· 

111.63* 23.58 ;t' Madurai 21.55 42.3 27.16 30.76 112. 1 0* 19.7 16.66* ..... 
(3.1)x (-1.1) (5.5) ( 1 • 5 ) (-5.0) ( 1. 7) (1.5) (3.0)x (3.8)x . ( 

' 

• Ramnad 30.81 55.11 119. 74* 11.05 51.42 112.41* 25.28 25.03 35. 74* ( 2. 4) ( 1. 3) (-7.8) (0.5) (-0.7) (-7.1) (2.2) (2.0) (-0.7) -

o. Tirunelveli 23.58 23.65 80.52 11.26 18.27 74.62 18.01 15.99 14.84 (2.6)x (3.2)x (9,3):X (O.O)x ( .:.o. 2). (6.4)x (2.6) (3.4)x (2.7)x 
1 .• Kanyakumari 13.72 18.92 -- 4.22 8.56 -- 12.03 14.82 --(0.8) (-1.2). (-1.4)x (;...1.9)~ (2. 1-)x (0.7) 
' 
l. TAMILNADU ~5.28 22.9 40.55 7.15 16.06 32.82 -9.90 9.16 10.73 <' . 1.6)x (1.7)· (-5.3 (-0.2 (-0.8) (-7.7) (2.0)x (2.5) (2.3) ~ 

-



-/t?a-

* refers to c.v. and growth rates for 17 year period viz. 1965-66 to 1981-82. 
X Indicates significance of trend at 5% level. 
@ Indicates significance of trend at 10% level. 

Indicates that continuous time series data was not available for the III Crop 
in these districts. 
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more stable than the second and thir~ c~ops for output and 

acreage, but not necessary Jo, for yields. Fo~~th~~second and 

third -crops, acreage variability is more than yield variabil~ 

-ty, in a majority of the districts and in the state. It 

is~: understandable thet the acreage uhder the second and 

the third crops fluctuates more perceptibly than the acre~ge 

under the first crop, in each of the districts • 

As for the notion that yield from the Rabi crop is 

more stable than the yield from the Kharif crop, the dis-

tricts of Tamil Nadu do not bear this 6 out of 11 

districts register a higher coefficient of variation for 

the Second crop yields. However, the difference in the 

variability between the first and second crop yields is only 

marginal in most of the districts and at the state level. 

Out of the 4 paddy-intensive districts, in Thanjavur and 

N.Arcot, Rabi yield is more variable_than Kharif yield, 

while in Chingleput and S.Arcot, the reverse tendency ~rev~ils 

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 acros~ 

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 5 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 to be entirely in the 

Kharif season. 

To sum up, we found.that fluctuati~ns in paddy output 
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in the secohd •nd third Crops were chiefly due to fluctuations 

in are~ during these two seasons. There is 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 th~n 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, computed separately from their respective Time~Series 

data. However, output variability is not merely the sum of 

acreage variability and yield. variability. It depends also 

on the Covariance between acreage and yield variabilities. 

In other words, output variability reflects, in addition to 

acreage variability an yield variability, the effect of 

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

a result of bringing in 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 covariance between the two. For 

this purpose, we have used the fo~mula expounded by David 

Murray in his article on Export Earnings Instability: Price, 

11 Quantitity, Supply, Demand· • There, he conceptualises 

Export Earnings Instability as a function of Price Instabi-

lity, and Quantity Instability, as also the covariance between 

the two, which is a mathematically analogous problem.- The 

decomposition formula is as follows : 
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Given the identity, OUTPUT = ACREAGE X YIELD 

0 = A.Y. ----------------------------(1) 

Log 0 = Log A + Log Y ---------------{2) 

and the variance of Log 0 around a fitted constant growth 

rate trend line is given by the identity, 

·var (Lqg 0) = Var (Log A) + Var (Log Y) + 2 CoVar(Log A.Log Y)-tl~ 

where the Variances and Covariances 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 carried out for the Whole 

period (1951-52 to 1982-83) as well as for each of the Sub-

pe~iods (1951-52 to 1964-65 and 1965-66 to 1982-83). Table 

3~11 gives the conttibution of each of the components to 

output variance. 

F i r s t , w.e an a 1 y s e the in t e r d i s t r i c t p a t t e r n s , f or the 

Vhole period. Once again, at the state level, we find that 

acreage variance and yield variance are mimimal at 6% and 7% 

respectively, and the rest of the 86% is made up of covariance 

between acreage variance and yield variance. The posit~ve 

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 mutually reinforcing. 

The district level scenario is quite different. In 

Section I, we found that output instability was highest in 

Ramnad, North Arcot and Chingleput. While in Ramnad and 

Chingleput, yield ~ariability is dominant, in North Arcot, 

acreage variability is slightly higher than yield variability. 



- 72 - ) \-
TABLE 3.11 

DECOMPOSITION OF OUTPUT VARIANCE - PADDY. 
'I"~· 

in % Shares. 
'1;;-..i!i 

)J:l:3TRICTS WHOLE PERIOD (1951/52-1982/83) Sli,B PE~IOD I-1951/52 to SUB PERIOD II 1965/66-
''i 

.. ' 1964/65 1982/B} 4) % Share of· % share of ~ share of % si:are o1· % share % share· % share [% share ·% share t·IJ I 

.~:~ variance of variance of Covariance var1.ance of vari- of Co- of Vari- of Var- of Cova-
acreage Yield of acreage ance of variancE ance of iance riance 

.; I of Yield Acreage of 
.j 

I {, Yield 
, .. 

I ' 

I 1 ~ Chingleput 63.58 72.19 -35.77 23.33 1'"08. 65 -31:.99 29.13 31.00 39.86 
~\.~ I 2~} South Arcot 40.68 45.32 14·. 00 118.27 I 70. 14 -88.41 24.16 40.61 35.23 
:j1' 

I 
~~ .... · 

13.87 38.31 3,'.(: North Arcot 46.87 39.26 135.58 57.80 -93.38 31.44 30.25 
•t1, 

4\h: Salem* 23.61 47.94 28.45 32.52 ! 28.42 39.07 69.33 23.24 7. 43 /, 
5:~ Coimbatore 84.03 9.55 - 6.42 58.39 15.33 26.28 75.32 9.43 15.25 ,,I 

! -~ 

61 Tiruchy:** 25.85 52.50 21.65 44.44 

I 
29.42 26.14 26.41 37.06 36.53 

' ' i' Thanjavur 75.23 64.16 -39.39 22.25 59.12 18.63 56.46 33.20 10.32 • 
·~ '\.~ j 

&lh Madurai 13.13 88.28 -1.42 1. 18 97.30 1.52 11.26 57.24 31.50 
i~~-
~'~~ -Ratnna.d 26~25 49.11 24.64 115.66 56.01 -71.68 22.64 39.82 37.54 ... 
•i!~ii'• . ;'.f 
1q •. Tirunelveli 13.21 68.67 18.12 9.68 64.51 25.81 5.70 65.64 28.66 

11. Ka.nyakwnari 40.19 58.28 1. 53 33.98 30.22 35.79 9.00 63.41 27.59 
·}· 

Tamilnadu 6.36 7.22 86.42 23.02 . 108.84 -31.86 29.03 30.97 40.00 

' \ 

* Salem includes Dharmapuri. 
** Tiruchy includes Pudukattai. 



"{~- -,7'_.~' '":~~~ ---~~.:·' ~- -

: - 73 - : 

' Totally, in 8 out of 11. districts, it is yield variance 

that predominates output fluctuations. In addition to 

North Arcot, it is in Coimbatore and Thanjavur, that acreage 

fluctuations are higher than yield fluctuations. In North 

Arcot; the increasing importance of sugarcane mat explain the 

high level of .fluctuations in paddy acreage. 

Amongst the districts where the Pt:oportion_.of yield vari-

ance is higher than the p~oportion of area variance, Madurai 

.tops the list with 8B% of its output fluctuations emanating 

from yield fluctuations. Madurai is follo~ed by Chibglepui; 

(72%) and Tirunelveli (68%). · 

The covariance term is negative in 3 out of 11 dis-

tricts viz. Chingleput, Madurai and Thanjavur. This would 

mean that in these three districts, changes in paddy area 

are offset by changes inyielg· or vice-versa (i.e.when yield 

levels drop from its trend l.evel, 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, iti Chingleput and Thanjavur, despite the high 

level of yield a~d acreage fluctuations, the negati~e cova-

raiance acts as ~ 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 qth~r districts, the covariance term is positive, 

implying thereby that whenever 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 
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is very high in the ·,pre-1965 era. In beth t-he sub-periods, 

the covariance term is considerable, However, what is 

interesting is the fact in the First Sub-period the covariance 

term is negative and large, so much so, it offsets the huge 

yield variance to reduce output fluctuations, whereas, in 

the period of the new technology, the covariance term is 

positive and considerable and thus, compounds the acreage 

and yield fluctuations to add to output instability. One 

must remember, however, that the yield trend for the Hrst 

Sub-period and the area·trend for the Second sub-period 

were non-significant,. and the variance terms that have been 

used in this decomposition analysis have been computed from 

the deviation of the error term from the trend estimates12 

From our earlier analysis of instability, we found 

t h a t 5 out o f 11 d i s t r i c t s turn e d out to 'be hi g h 1 y u n s t a b 1 e 

for paddy output, in the First Sub-period. These were, North 

Arcot, Tiruchy, Tirunelveli, Ramnad and Coimbatore. In 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 .~tput 

Instability districts, yield variance dominates output varianc 

Having seen the role played .by yield variance in out-

put instability in the 'highly ~nstable ,districts, we now look 

at the contribution of yield variance to output variance in __ ..... 
. 1. 

all the 11 districts.- I~ lf-- out of 11 districts, yield vari-

ance is more pronounced than acreage ~ariance, in the First 
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Sub-perl.od ,".~hereas, the proportion goes up to.~ out 'of 11 in ·the"'Second 

Sub-period. This is a clear indication that the new technology has :accen

tuated yield .instability at 'the district level. However, when we look 

at the state level scenario, this contention is not valid, because, the 

·difference between the shares of acreage variance and yield variance to 

output variance is minimal in the Second Sub-period vide Table 3.11. 

The covariance term is negative 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 br.ought under cultivation in recent 

times, compounding the level of instability. Or perhaps, yield levels 

are fluctuating so much that they are having an adverse effect on area 

sown. This can b.e ascertained only when we measure the nature and size 

- of interdistrict cov"-ariances. 

Nevertheless, from the results of our analysis, we may conclude 

that at the state level, while in the First Sub-period, area and yield 

fluctuations were moving in opposite directions, in the period after the 

adoption of the HYVs, they tend to move in tandem, reinforcing each other, 

This is not an encouraging trend, and underscores the need to stabilise 

yield levels, which are becoming predominant source of output instability 

in a majori·ty 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 section, we decomposed output variance into its 

components, viz, acreage variance, yield variance and the covariance 

between the two. At the state level, and in a majority of the districts, 

we found that the contribution of fluctuations in yield were more prono
t.itU~ 

- unced~that ·~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 
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causes of yield instability, vfth ind~rdistrict 

cross section data. 

Technological upgradation of agricultural practices 

seems to have been no unmixed blessing in the light of the 

findings of C.H.H. Rao, Barker, Gabler and Winklemann and 

Shakuntala Mehra. 13 They have traced yield instability 

to yield growth and have pointed to the possibility of a 

causal link between the two. Specifically, Rao argues that 

since variability in yields per hectare tends to be far 

greater than that of area, productivity-oriented growth 

has contributed to greater variability in output. Mehra 

confirms this observation when she finds :a significant· 

assoc'iation between increases in yield varia'bili ty and 

the use of the new seed-fertiliser technology, aimed at 

growth of productivity. 

Yield fluctuations could also be inv~rsely linked 

to the extent and quality of irrigation. Mehra finds that 

irrigation could have a stabilising influence on yield and 

production. 13 By stretching the same logic, one could 

hypothesize an associati~n between variations in rainfall 

and variations in year-to ~year yields. And finally, the 

marginal land argument traces yield instability to flue-

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 

13 monsoon. 

Therefore, we have hypothesized yield instability 

to be a function of yield growth, ~roportion of paddy area 

irrigated, the variability of annual rainfall, and the 

varia hili ty of paddy acreage. For the 32 year ..-p-eriod, as 

well as for each of the sub-periods, we have estimated, the 
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compound growth rates per hectare of yields (discussed in 

Chapter II), the average proportion of p~ddy area irrigated, 

the coefficient of variation of total annual rainfa~, and 

the coefficient of va~iation of paddy acreage. A cross-

section regression analysis of yield variability was carried 

out, using each of the variables listed above. This exer-

cise has been carried out for the whole period of 32 years 

and again for each of the sub-periods. However, since the 

number of degress of freedom at the cross section le_vel :V:>~ 

very small, we have only regressed the dependent variable 

on one independent variable at a time , and interpreted t~e 

C-ratio with respect to the appropriate degrees of freedom. 

The-results are, nevertheless,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 growth 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 out 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· the.tl d~pendent 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) 
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YVAR .= o<.. + p YGRO 

YVAR = 0.~28 - 0.0~ YGRO (point-to
point) 

2 (9.13) (-2.82) R = .47 

Negative & Significant at 5% level 

YVAR = 0.219 - 0.048YGRO (trend) 

(6.20) (-1.60) R2= .22 
I 

Negative & Non-significant 

YVARl =o< + f5 YGR01 

YVAR1 = 0.122 -0.035YGR01 (point-to-
point) 

(10.02) (-3.0) 2 
R .=. • 50 

Negative & Significant at 5% level 

YVAR1 = 0.128 
(10.9) 

- 0.022YGR01 (trend) 
(-3.07) R2.:: .51 

Negative & Significant at 5% level 

YV AR2= o( + {3 YGR02 

YVAR2 = 0.215 

(6.79) 

- 0.035 YGR02 (point -
to-poin 

2 (-2.04) R ~ .32 

Negative & Significant at 10% level 

YVAR2 = 0.915- 0.020 YGR02 (trend).' 

(4.94) (-1.05) 2 
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 yi~ld instability is a· concomitant of yield 
l 

growth, in the context of paddy yields in Tamil Nadu. In 

fact, the association proved to be negative and significant 
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·for all the three periods, when point-to-point growt~ 

rates ·were used • However, when trend ,growth rates were used 

the a~sociation turned out to be significant only for the 

First Sub-period, although it was negative 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 

association holds. 

There£ ore, we may cone 1 ude, that our·. interdis'trkt 

regression results with point-to-point growth rates indicate 

that in Tamil Nadu, growth,in paddy yields has occured with 

greater stability, while our analysis with trend growth 

rates precludes the possibility of yield growth being res-

porisible for yield instability, in the period of the new 

technology. Our results are not in conformity with_expe-

Ctations, if one is to believe that instability is inherent 
I 

in the process of growth. 

Next, we present the results of our second set of 

regress~ons, wherein, yield variability is the dependent 

variable and proportion of paddy area irrigated, is the 

independent 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 
(1951-52 to 1982-83) Y VA R = o( + f5 PI A ( A v e r.a g e p r o p or t i on 

of paddy area irri

YVAR = 0.671 
(4.37) 

0.005 PIA 
(-3.28) 

gated) 

2 
R :. • 55 

Negative & Significant at -5% level. 



SUB PERIOD I 
(1951-52 to 1964-65) 
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YVARl. =o<.+ p PIAl (Average 
of paddy 

YVARl =0.298 - 0~002 PIAl 
( 1. 88) (-1.05) 

Negative & Non-significant 

l 

proportion 
area irri-

gated 

2 
.R = .11 

SUB PERIOD II 
(1965-66 to 1982-83) YVAR2 = 0( + J:3 PIA2 ( Ave.rage proportion 

of paddy area 
irrigated) 

YVAR2 ~ 0.614 - 0.005 PIA2 

(6.59) (-4.92) R 2 ~ .73 

Negative & Significant ~t 5% level. 

This set of results conforms to expectations. For 

the Whole Period, and for the Second Sub-~eriod, the relation 

ship between yield fluctuations and the proportion of paddy 

area irrigated, is inverse and significant, while for the 

First Stib-period, it is inverse, albeit non-significant. It 

is reasonable to surmise that irrigation will have a stabli-

sing impact on yield per hectare, and ther~fore, the negativ 

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 

aver~o.-fe.-
on the)?r6portion of HYVs across districts during the Second 

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

significant at 10% level. 
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,.,_...., 
YVAR2 =o<.:+fj PHYV2 ·vrr.olj>ortion of HYVs) 

YVAR2 = 0.281 - 0.002 PHYV2 

(4.33) (-1.94) 

Negative & Significant at 10% level. 

The results show that in the case of paddy 

2 R = .30 

in 

Tamil Nadu, the use of varietal improvements has made 

for greater stability, which is contrary to expectations. 

Perhaps, the new technology may not be responsible for 

increased instability, and one must look elsewhere 

for the causes of instability. 

Finally, when we regressed yield variability across 

districts on acreage variability across distric~s, 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 growth rates) yield growth seems to have occured 

with greater stability. This finding is not in conformity 

with expectations. We also found that better irrigation 

made for greater ~stabil~ty, particularly after the 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. 

********** 
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Refer Ch~pter II, Section I 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). 

R a o , C • H • H • (19 75 ) 
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 whole, 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 po~ition ~f the districts vis-a-vis each 
other in the two periods. 

Once again, the absolute growth rates have decelerated 
in all the districts and in the state,and this decre
ase is consid~rable in quite a few districts. All but 
2 districts have registered higher instability as well· 
The pointers refer to c~ages in their relative ranking 
position vis-a-vis each other only in the Second Sub
perio.d as compared to the fir.st. 

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 
lev~ls, while 9 out of 11 districts have registered 
higher growth ~ates in paddy yields in the Secopd Sub
period. 

Mehra (op cit) 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, mote Khariff area is irrigated, than Rabi area. 

Murray, 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 

Paddy is the predominant crop grown in Tamil Nadu. 

Amongst othei cereals, Cholam, Cumbu and Ragi are important. 

Together, the three major millets accou~t for approximately 

a fifth of the Gross CrottPe·d Area in the state, in the 32 

year period from 1951-52 onwards. For the sake of conveni

ence, we have clubbed together, the three major millets 

under the head 'Millets' in our analysis. As in the case of 

paddy, we have again fitted semilog trends to Time-Series 

data on millet output, acreage and yield 1 and estimated the 

compound growth rates thereof. 

In this Chapter, we discuss the growth performance 

of millets at the State and district levels. S!ction I looks 

at the intardistrict 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 IN 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. T~ble 4.1 lists the share of each district in the 

State' s 'total millet 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, acreafe and=-\ 

yield. 

Salem, Coimbatore, Tiruchy and Madurai together account: 

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

these 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 
MILLETS IN DISTcT. IN DIST. IN RATE OF RATE OF RATE OF 

,DISTRICTS r~CA OF DISTT, MILLET MILLET MILLET ·MILLET MILLET 
AREA OF OUTPUT OF OUTPUT AREA P.A. YIELD/ I ~VERAGE OF 32 

YEARS 195.1{52 S~I'ATE- STATE.- P.A~ ... HA P.A. 

t 
- 1982/8 ~VERAGE OF ~VERAGE 

l . 
32 YEARS OF 32 . 
1951/52 - YEARS'> 

I 
198if83j 1951/52 -

1982/83]1 
: . 

't·' Ch,ingl epu t . 7.59 . 2.14 2.73 0.6 -2.3* ' 2-:9* ~:{~ 
2. Squth.Arcot 17.36 8.04 8.60 1. 8* -0.8* 2.6* 
~· . 
'.' 
3. North Arcot 13.09 5.77 6.80 -0.1 -1.9* . 1. 8* 
•. , "·,· @ 

t~!'; Salem, c 36. 27 21.61 21.54 -0.2 -0.9* o. 7* 
l'?,, Coimba1;ore . 35.32 20.32 18.96 -1.3* -1. 3* 0.07 
-{>. Ti~chy£,~ _ L. 32.40 16.30 13.05 -0.1 -0.5* o. 4x 
1 · (Tiruchy-truncated) (16.17) (10.36) (-0.2) (-0.6) (0.3) 
r r· Thanjavur 0.66 0.35 0.44 -4.3* -5.6* 1.3* 
8. Madurai 26.79 11.20 13.44 o.8x -0.3 1.1 * 
]9. Ramnad 14.67 6.43 6.0 -0.5 -1.9* 1. 4* 
1~ (). Tirunelveli 20.69 7.45 7.74 0.9* -1.0* 1. 9* . ,. 

97.68 '.• TAMILNA,l)U 20.39 98.54 0. 1 -1.1* 1. 2* 
? ~ ' 

..... f· 

* Indicates significance of Trend at 95% level of confidence. 
x Indicates significance of Trend at 90% level of confidence. 
@ Salem includes Dharmapuri. 
£ Tiruchy includes Pudukottai. 

-, 

MEAN YIELD. 
PER HECTARE 
OF MILLETS 
IN KGS, 

[AVERAGE OF 
32 YEARS ·. 
1951/52 -
1982/83] 

1091 
867 
981 
806 

'J50 
643 

(639) 
1087 
966 
768 
848 
814 
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fifth each to the state's millet acreage while Tiruchy 

and Madurai togethe~ account for a little less than· 30% 

of the state's millet acreage. Very little millets are 

grown in the paddy intensive districts of 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 

trends were significant. Millet area has been shrinking 

at the rate of -1.1% p.a. offsetting the not inconsider-

able yield growth rate of 1.2% p.a. at the state level. 

Thus we find the upward iren~ in yields being balanced 

by ~ downward trend in area to produce non-significant 

and almost stagnant output trend. What crops are millets 

replaced by, in Tamil Nadu? Kurien 2 finds that millets 

are being •eplaced by high-value crops like paddy and 

sugarcane. It is possible that as the irrigation poten-

tial goes on expanding, farmers are switching 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 ~en 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. In South Arcot, 

a spectacu~r -2.6% p.a. growth rate in millet yield 

. has offset a -0.8% p.a. area shrinkage to produce a 

1.8% p.a. growth rate in output~all the three trend fits 
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bein~ statistically significant~ Similarly, in Tirunelveli, 

trend fits for output acreage and yield were significant, 

the rapid yield growth having offs~t the decline in area 

to produce a positive 6utput growth rate of 0.9% p.a. So 

also in Madurai. However, in the other 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% p.a. in the latter. This downward trend has been 

influenced by the deceleration in acreage in both .these 

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

growth rate in yield has been vitiated by a pronounced 

deceleration in area, to produ~e a meagre and non-significant 

output growth of 0.6% p.a. only . 

. Millet area has been shrinking in all the districts 

witho~t exception. Acreage trends were statistically 

significant in all the districts save Madurai. Millets 

are losing ground to other,probably more lucrativeJcrops 

everywhere in Tamil Nadu. It is remarkabie that the 

loss of millet area is more pronounced in the relatively 

better irrigated districts. 

Yield trends were positive and significant in all 

the districts save Coim~atore, 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 district, 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 dubious distinction of ·being the 

only district with negative growth rate for paddy yield, 

millet yields register a growth rate of 1.4% p.a., a rate 

that is faster than the state average of 1.2% p.a. Ramnad 

has a much lower proportion of its Gross Cropped Area 

irrigated, than most other district~, and that, by tanks. 

Yet if millet yields are improving while paddy yields are 

deteriorating, it is surprising. 

Growth patterns in millets also cut across zonal 

classifications.3 In Zone 1, Chingleput and South Arcot 

are moving in tandem, with positive growth rates in output 

and high gro~th rates in yield, while the third district 

·in· the zone, North Arc~t, is a straggler with negat~ve 

growth rates in output and only moderate growth rate in 

yield. Of the 4 districts in Zone 4,Tirunelveli and Madurai 

register positive growth rates in output. In Tiruchy, 

yield seems to stagnate unlike in the other three districts 

in the same zone. 

The upshot of this discussion is that there are intrazonal 

variations in growth patterns. Interzonal· similarity is to 

be found in the fact that millet area is shrinking in all 

the districts irrespective of the zone they are in. 

Table 4.1 gives the mean yields per hecta~e 

of millets during the 32 year period. Millet yields 

compare unfavourably with those of paddy, at just 814kgs/ 

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. 
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Table '4.;'il:·.,·gives the mean yields per hectare of 

·- -":.' 

millets at the districtlevel too. Millet yields per 

hectare ~re ~uch lower than paddy yield~ in all the 

districts. The highest average paddy yield for the 

corre~ponding period is 2137 kgs/hectare in Coimbatore 

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

Chin~leput. In fact, the lowest mean yield level 

obtaini~jfor paddy (1071 kgs/hectare in Ramnad) is 

just a little less than the highest yield level of 

millets viz. 1091 kgs/hectare in Chingleput. However, 

this may be attributed to the very high levels of irri-

-gation in the lands sown with paddy while millets are 

raised mainly as dry cr~ps. Even here. districts 

registering relatively higher mean yield levels, are 

'those that have a higher pr-opor tio~ of their Gross 

Cropped 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-

ctiviti~istrici tor ~addy, falls in the low-~roductivity tategory · 

fo:r millets. _Perhaps_, in this district;, all irrigated area, is sown 

with paddy- and other cr#ps while millets ·are grown :in _fue d'y hrrls .or in thE 

· Q.r~ s~~§9P-. A g a i n , Chi n g 1 e p u t w hi c h w a s a 1 ow- p r o d u c t i v i t y 

district for paddy, has registered the highest produ-

ctivity_- for millets. Perhaps, in this highly irrigated 

district, the irrigated proportion of millets is high 

and perhaps, millet yields respond far more generously 

to irrigation, than do paddy yields. 
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Tabl~ 4.2 below~~anks the districts in the descending 

order .. of the.ir mean outp.ut, mean acreage and mean yield of 

millets, during the 32 year: period under review~ Table 4.3 

ranks the districts in the descending order of their growth 

rates in millet output, acreage ~nd yield. Table 4.4 juxt-

aposes the two, i.e. grouping of districts according to High/ 

Medium/Low/Negative categories of their mean levels and 

their growth rates. 

1. 

2 . 

3. 

4. 

5. 

6. 

7 • 

8. 

9. 

10. 

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 I MEAN ·ACREAGI MEAN YIELD 
I 

Salem 1. Salem 1. Chingleput 

Coirnbatore 2. Coimbatore 2. Thanjavur 

Madurai 3. Tiruchy 3. North Arcot 

Tiruchy I 4. Madurai . 4. Madurai 

South Arcot 5. s. Arcot 5. s. Arcot 

Tirunelveli 6. Tirunelveli 6. Tirunelveli 

N. Ar·cot 7. Rarnnad 7 • Salem 

Rarnnad 8. N. Arcot 8. Ramnad 
' 

Chingleput 9. Chingleput 9. Coimbatore 

Thanjavur 10. Thanjavur 10. Tiruchy 

\ 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
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. , - -~.;~TABLE 4. 3 • -F·-- ·" .· 

DISTRICTS RANKED IN THE DESCE~DING ORDER OF THEIR 
GROWTH RATES IN MILLET OUTPUT ACREAGE AND YIELD 
FOR THE PERIOD 1951/52 - 1982 83~ 

OUTPUT ACREAGE YIELD 

s. Arcot 1. Madurai* 1. Chingleput 

Tirunelveli 2. Tiruchy* 2. s. Arcot 

Madu.rai 3. s. Arcot* 3. Tirunelveli 

Chingleput 4. Salem* 4. N. Arcot 

N. Arcot* 5. Tirunelveli* 5. Ramnad 
Tiruchy* 

Salem* 6. Coimbatore* 6. Thanjavur 
I 

Ramnad* .. , 7 • -N. Arcot* 7. Madurai 
Ramnad-:1-

Coimbatore* 8. Chingleput* 8. Salem - .~ --

Thanjavur* 9. Thanjavur* 9. Tiruchy 

10. Coimbatore 

indicates negative rates of growth 
.I 

Rank Correlation Coefficient was computed for the dis-

tricts according to their ranking in Mean Paddy yields and 

Hean Millet_,yielffi, to seejf prodctivity in a district was uniform 

for ·both paddy and millets. The coefficient was -.38 

which shows that there was an inverse relationship, although 

not statistically significant, between paddy yields and millet 

yields. In oth~r words, in districts where paddy yields were 

high, millet yields were low and vice versa. From this 

one may infer that paddy productivity is dependent on cont-

rolled conditions of cultivation while millets can thrive 

even under uncontrolled conditions of cultivation. This 

also reinforces our earlier observation that perhaps,millet 

yields respond far more readily to rainfall and irrigation 



~' 
IGH 

~ 

IEDIUM 
[EAN. 

ow 
~ 

- 91 - J 

TWO-WAY CLASSIFICATION OF DISTRICTS ACCORDING TO THEIR MEAN OUTPUT, 
MEAN ACREAGE AND MEAN YIELD OF MILLETS AND THEIR RESPECTIVE GROWTH 

CATEGORIES. 

TABLE 4.4 

OUTPUT ACREAGE YIELD 
.. 

Positive Growth Negative Growth Positive Growth Negative Growth High Growth@ Low Growth@ 

Madurai 

I 

South Arcot 
Tirunelveli 

Chingleput 

_Salem 
Coimbatore 

Tiruchy 
North Arcot 
Ramnad 

Thanjavur 

Salem 
Coimbatore 
Tiruchy 
Madurai 

South Arcot 
Tirunelveli 
Ramnad 
North Arcot 

Chingleput 
Thanjavur 

Chingleput 
Thanjavur 

North Arcot 
South Arcot 
Tirunelveli 

Ramnad 

Madurai 
Salem 

Coimbatore 
Tiruchy 

@ classification of High and Low categories for growth rates are based on the State's 
~vera~e growth rates, which was used as the cut-off point. 
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than.do paddy yields. 

From T~ble 4.2,one finds that as in the case of paddy, 
. 

the acreage component is weightier than the yield component 

in output, for millets as well. The ranking of the districts 

according to their mean output levels is almost similar to 

the ranking of districts according to their mean acreage 

levels,.but not necessarily-~to the~raoking of di~tricts 

according to their mean yield levels, although there are 

exceptions. In other words, high mean output districts 

invariably have a large ~roporti6n of their Gross Cropped 

Area under millets~ 

Table 4.4.gives a two-way classification of districts 

according to their mean levels and growth categories. Dis-

trict~ are grouped into High, Medium and Low mean output, 

mean acreage and mean yield categories on the one hand and 

High,Low or Positive, 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 cat~gories. Where the state's average is very low 

as in the case of output growth;or negative, as in th~ case 

of acteage growth, the distri~t~· have been grouped into:• 

Positive and Negative growth rate categories only. 

From the Table, one finds that output is receding in 

two ou"t of three millet· intensj_ve di:stri.cJ:s:·,and i:n t·hree 

C?. \! t _ C?. f_ ~ i v e· mod e r a t e 1 y imp or tan t m i 11 e t d i s t r i c t s . Hi 11 e t 

acreage is declining in .all the 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 Coimba~re. 

l 
I 
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To concludi, ve found that as in the case of paddy, 

growth patterns in millets aiso cut across zonal classi-

fications. Millets are losing ground to· other crops in 

every district as a result of which, output growth is 

decelerating in six out of ten districts. Yield levels 

in millets are far lower than yield levels in paddy. 

However, the better irrigated districts display relatively 

higher yield levels. Yield growth is positive in all 

districts. 

SECTION II 

INTER-TEMPORAL PATTERNS IN GROWTH l'HLLETS. 

The seed fertiliser technology was aimed primarily 

at staple cereals like wheat and rice. Other cereals 
I 

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 millets. However, such an analysis will reflect the 

impa~t of the technologica~ revolution in paddy on the 

performance of millets, which are substitute cereals 

for paddy. Besides, 32 years is ~·long period to assess 

gro~th 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 

cdmparability 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 

equations ·to Time-Series data on millets (Cholam, Cumbu & 

Ragi) output, acreage and yield, separately for each of 

the sub-:-rperiods viz. 1951/52. to 1964/65 & 1965/66 ·,t.o 1982/83. 
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Compound Grow.th Rates :estimated from the regression 

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 inteJteinporal output performance of millets 

at the state l~vel, it is necessary to mention that the 

output trends for both the sub-periods were statistically 

non-significant. The downward trend in millet acreage 

was significant for both the sub-periods. Similarly 

the upward tren~ in yield were significant for both 

'the sub-periods. However, perhaps, owing to the fact 

that the yield trend for the First Sub-period was 

significant only at 90% confidence level, and the acreage 

trend was declining, the putpu~ trend_turned out to b~ non-

significant, and the output growth rate was 0.3% p.a. 

Similarly area and yield trends moving significantly 

in.opposite directions in the Second Sub-period, produced 

a non-significant output trend. The scenario, therefore, 

is one of stagnation in millet output, contraction in 

millet ~creage and gro~th in millet yield, in both the 

periods. 

Intertemporal growth patterns cut across agro-climatic 

zonal classifications. There are intrazonal differences 

as well as interzonal similarities. 

At the district level 5 out of 10 districts register 

decelerating growth in millet output, in either Sub-period 

The highest =decline ~as in.Sodtb Arcot;hi6.Sub-period I, 

where:•·.ac:significant downward movement in acreage is matched 

by a significant downward trend in yield to produce a 

~ignificant decline in output growth to the tune of -5.3% 
... 

p. a. In the Second Sub-period, Thanjavur registers a 
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Sputh Arcot 

·' ·. 3. North Arcot 

1·:, 4. Salem® 
r. 

5. Coimbatore 

6. Tiruchy£ 
\ · .. 
Tiruchy 

(Truncated) 
7. Thanjavur 

8. Madurai . 
9. Ramnad 

10.Tirunelveli 

TAMILNADU 
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TABLE 4.5 . 
I INTER-TEMPORAL COMPARISON OF GROWTH 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. Y I E L D MEAN GCA IN 
HECTARES 

Period 1 J:'er1od Il ..l:'er1od I Per1od II Per1od I [Per1od II Per1od I 

.-1. 3x 0. 1 -2.7* -4.0* 1. 4x 4.1* 37569 

-5.3* 3. 4* -2.7* o.o -2. 6* 3. 4* 131310 
-

-1.7 1 • 1 -3.2* -1. 1 * 1. 5 2.3* 103270 

1.7 ·o.7 0.9 -1.3* 0.8x 1. 9* 355490 

-0.6 -0.7 -2.1* -1. 0* 1.5x 0.3 344852 

1. 8 -0.8 o.o -0.9* 1. 8 0. 1 255922 

( 1. 8) (-1.1) (0.0) (-1.1) (1.8) .o. 0) (255922) 
., ., 

-0.4 -6.5* -2.5* -9.0* 2. 1* 2.5* 7371 

2.0* 1. 0 -0.5 -0.6 2.5* 1. 6 172236 

0.9 -0.3 -2.3* -2.6* 3.3* 2. 4.* 1121'81 

0.9 -0.4 -0.5 -0.3* 1.5 2. 1* 119282 

0.3 0.8 -1.0* -1.5* 1. 2X 2.3* 1642639 
/ 

* Indicates significance of trend at 95~ level of confidence. 
x Indicates significance of trend ··at 90~ level of confidence. 
@ Salem includes Dharmapuri. 
£ T1ruchy 1ncludes Pwlo.kottai. 

, 

:Period II 

28304 

114226 

74931 

304835 

278330 

. 239474 

(235904) 

3611 

167257 

85726 

107697 

1412079. 

MEAN 7-~LD IN 
Kgs Ha 

[Period I Period II 

813 130,7 

635 1048 

830 1099 

770 833 

759 743 

625 658 

(625) (650) 

990 1162 

882 1031 

702 . 820 

701 962 

741 870 
i 
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significant and large decline in millet output (-:6.5% p.a.), 

thanks to a ·very large and significant shrinkage in millet 

area which offset the significant and positive yield growth 
. ' 

~ 

rate. Paradoxically, South Arc~t, which witnessed the steepest 

decline in millet output in the ·First Sub-period, has regis-

tered the fastes~and significant growth rate of 3.4% p.a. 

in millet output, ·in the Second Sub-period. Tiruchy also 

witnessed a reversal of trends in millet output ·performance 

from the First te·the Second Sub-period. However, none 

of the trend equations except that of acreage in the Second 

Sub-period turned out to be significant for Tiruchy. 

The reversal of ttends in South Arcot were statisti-

cal1y ·Significant, and therefore, interesting. In fact, 

South Aicot is the only district that does not record 

deceleration of millet acreage in the Second Sub-period· 

When all other districts were giving up millet area, South 

Arcot remained stagnant with a zero growth rate. Perhaps 

there are factors at work that prevent cropping pattern 

changes against millets in that aistrict. 

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 downward trends in acreage were statistically 

significant, while in those districts where the decline in 

m~llet acreage was small, the trends-fits were statistically 

non-significant (Tirunelveli is an exception with a small 

but significant decline in acreage growth). Another notable 

observation is that 1 in the paddy intensive districts, like 

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 losS of millet area is considerable •. It is 

evident that farmers find it a less attractive proposition 

to grow millets. It must be mentiooed"tlla•t millets are 

considered inferior cereals, and are generally grown on lands 

on ~hich nothing else can be raised. 

The yield performance of millets is not qnimpressive. 

With the exception of South Arcot in the First Sub-period, all 

the districts register positive yield growth rates in both 

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

not statistically significant in 3 out ·of 10 districts in 

e i the r Sub-per i o d • ·fn the F i r s t S u b.-per i o d , in 3 o u t o f 7 , 

districts in which the yield trends were statistically signi

ficant, the level of confidence was 90% only. 

Ramnad which had deteriorating paddy yields in the First 

Sub-period, registers the highest. growth rate for millet yields 

in the same period. (3.3% p.a.). This confirm~ our earlier 

observation that millets tend to thrive on dry lands and respond 

far more generously to rainfall and irrigation, than does paddy. 

It is interesting to no~ that the paddy-intensive districts 

record very ·high growth rates in millet yields in the Second 

Sub-period. Perhaps,these districts ustsubstantial quantities 

of improved millet vari~ties (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 

propor-tion of millet area sown with HYVs is increasing, although 

it is fax below the proportion of paddy are&sown with the new 

varieties. 

It may be recalled that ;:-p:a:<;tdy;.4f:ields were declining in 6 out 

of 10 districts in o:the First Sub-period. However, millet 

yields have been improving steadily~~ along, and even spect-

acularlj in some districts in the Second Sub-period. Mean 

yields per hectare have increased in all the districts save 
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TABLE 4.6 

PROGRESS OF HYV PROGRAMME 

P·ADDY M I L LETS 
YEAR AREA UNDER AREA UNDER AREA UNDERJ AREA UNDEI 

HYV IN LA- HYV AS % CF HYV IN LA- HYV AS % 
·- IH HECTAffiS TOTAL AREA KH HECTAffi OF TOTAL 

AREA 

1969-70 11.42 45.35 0.91 4.39 

1970-71 18.19 69.01 1.69 8.53 

1971-72 ,22.45 I 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 their mean yields 

per hectare in paddy and millets respectively for each of the 

Sub-periods, and computed the Rank Correlation Coefficients 

between paddy ~nd millet yields per hectare 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, perhaps 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 
GROWTH CATEGORIES IN MILLET OUTPUT, ACREAGE AND YIELD. 

TABLE ~-7 

AND NEGATIVE 

Period I = 1951/52 - 1964/65 
Period II = 1965/66 - 1982/83 -----""F""""-------------""""'-------------....... --.."--...___,........_..."--____________ ~------..,---

~ ,-. 

OUTPUT ACREAGE 

I
I 

Period I Period II Period.I Period II 

Madurai 
Tiruchy 
Salem 
Ramnad 
Tirunelveli 

South Arcot 
North Arcot Salem 
Madurai 

YIELD 

Period I Period II 

Chingleput 
Ramnad 
North Arcot 
Tirunelveli 
Coimbatore 
Tiruchy. 
Thanjavur · 

Chingleput 
South Arcot 
Thanjavur 
Ramnad 

~~-----~--------~~----------+-----------~------------+-~M~a-d_u_r_a_i ____ +-N~th Aroot@ 
tilt'· 

L~~-"' .. 
lROWTH. 
DISTRICTS 
.. {Nt·; 
,1:"'·'1~ 

Chingleput 
South Arcot 
North Arcot 
Coim"b,atore 
Thanjavur 

Salem l.lliruchy ~ 
Chingleput 

Coimbatore 
Tiruchy 
Thanjavur 
Ramnad 
Tirunelveli 

Chingleput 
South Arcot 
North Arcot 
Coimbatore , 
Thanjavur 
Madurai '. 
Ramnad 
Tirunelveli 

South Arcot..t , Salem 

Chingleput 
North Aro.ot 
Salem ., 
Coimbatore 
Tiruchy 
Thanjavur 
Madurai 
Ramnad 
Tirunelveli 

South Ar6ot 

Salem 
Coimbatore 
Tiruchy 
lVIadurai 
Tirunel veli 

' . 

@ N. Arcot recorded the same growth rate as the state a~e~ge in millet yields in Period II. 
~Tiruchy recorded 0 growth rate in millet acreage in period I. 
~s. Arcot recorded 0 growth .rate ~n millet acreage in Period II. 



_TABLE 4.8 

TABLE SHOWING THE DIRECTION OF MOVEMENT FROM 
PERIOD I ( 1951/5.2-1964/65) Tp PERIOD II ( 1965/66 
-1982/83) OF EACH DISTRICT IN THE GROWTH RATES 
OF MILLET OUTPUT ACREAGE AND YIELD. 

DISTRICTS OUTPUT- ACREAGE YIELD 

1 • Chingleput t J, t 

2. South Arcot t 1' 

3. North Arcot t t 
4. Salem ~ .j; t 
5. Coimbatore .J, 1' -l--
6. Tiruchy .J.- ~ .J.. 
7. Thanjavur -V ~ 1' 

8. Madurai .J,- .J_, ~ 

9. Ramnad .J, ~ ..J_.. 

10. Tirunelveli ~ 1' t 

TAMILNADU 1' ~ 

Legend 1" indicates improvement. 
..v indicates deterioration .• 
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Negative-growth in Period II. 

.. .. 

For millet yields, South Arcbt has moved from Negative 

growth category in Period I to High-growth category in Period 

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 direction of movement of each district from Period I to 

Period II, in terms of its growth rates in millet output, 

acreage and yield. 

To conclude, we su~marise .our findings on the growth 

performance of millets .• It appears that millets have been 

losing ground to other crops in both the Sub-periods, suggestin 

a diversification of cultivation away from millets, in almost 

all the districts. Mean yields per hectare of millets are 

higher in the recent period, in all bui one district. However, 

in 4 out of 10 districts~ millet yield growth has slowed down 

after the mid-sixties. 

On the whole, the intertemporal picture seems to be one 

of change-unfavourable for acreage, but favourable for yields. 

What impact this pattern of change has on instability levels 

will become apparent when we discuss instability in millets 

in the next Chapter. 

**************** 



NOTES 

'~ 
1. Time-Series data on Millet yield was generated by 

dividing the combined -Output of Cholam, Cumbu 

and Ragi for each year, by their combined acreage 

for that year. 

2. Kurien C.T. (1981) 

3. Vide Chapter II fbr details of zonal classification. 
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CHAPTER - V .. 

PATTERNS IN IN~-TABILlTY ~ = .MILLETS 
-" \' 

SECTIO'N ...:;-z
I~TERDIStRICT PATTERNS • l- f 

It is gen~rally believed that millets are sturdier than 

paddy, and therefore, a _priQri,one would expect millet yield 

and production to be more stable than paddy yield and produc-

tion.· As in the case of paddy~ the coefficients of variation 

from semilog trends measure instability. The major millets, 

Cholam, Cumbu and Ragi have been clubbed together under one 

head, for purposes of analysis. 
I , 

Table 5.1 gives the eoe·ffictefit (}'f variation of millet 

output, acreage and yi~ld at the district l~vel. As in the 

case of paddy, one finds that the level of instability for 

the state as a whole, is much less than the level of instabi-

lity obtaining in a majority of the districts, be it for out-

put, acreage or yield. This implies interdistrict covariances 

that cancel each other out, to render the state level insta-

bility much lower 1 than it otherwise would be. One also finds 

that the level of instability in millet output and yield is 

almost the same as in the case of paddy. However, the state 

level acreage instability seems to be much lower in the case 

of mi:ilets tnan .·in· pad a y • -=-which -ts==Sur pr ising. Whet her this 

trend is reflected in the district level pictureJwill become 

apparent, when we discuss the interdistrict patterns of 

instability. 

A cursory glance at Table 5.1 also reveals that yield 

instability at th~ state level is double that of acreage 

• 
instability. The exact contribution of each of these com-

~on~nts to output instability will become evident when we 

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

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

Districts OutEut Acreage 

Ching1eput 15.38 20.36 

s. Arcot 31.57 8.72 -

N. Arcot 18.59 10.25 

Salem 17.07 9.97 

Coimbatore 18.03 8.89 

Tiruchy 20.17 5.57 

Madurai 22.23 11.0 

Thanjavur 23.46 23.81 

Ramnad 18.11 9.75 

Tirunelveli 20.18 9.48 

Tamil Nadu 14.80 6.84 

Yield 

14.3 

26.2 

13.81 I 
12.39 l 
13.68 

17.01 

17.21 

8.31 

15~86 

15.71 

12.49 

Table 5-;? ~ategories-·the districts inte High, t.Medi urn 

atid-Low-~nstability grbups for millet output~_acreage and 

yield;- Here~ too~ .. ~nstabili'ty patte.~ns_ .cut across_agr6-

climatic-zon~l=classif~pati6ns. -Z~ne_ 1 is. a typical case_ 

in point···with~oufth Arcot falling ·in the .Higa:<lnstability 

gtoup;.N9rth Arcot in the Medium Instability 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 of millet yield instability as well. In Zone 1, 

South Arcot is more unstable than either Chingleput or 
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North Ar.cot Coimbatore is more unstable than Salem in 

Zone 3. Tiruchy and Madurai are more unstable than the 

other two districts in ~ne 4. Even in the case of acreage 

instability, intrazonal differences are quite marked. 

TABLE 5.2 

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

. & YIELD FOD THE PERIOD 1951-52 to 1982-83, 

High 
Variability 

Output 

S. Arcot 
Thanjavur 
Madurai 

... 

Acrea&e 

Thanjavur. 
Chingleput 

Madurai 

Yield 

s. Arcot 

I Madurai 
Tiruchy 

Ramnad 

'. 

Medium 
Variability 

Tirunelveli 
Tiruchy N. Arcot T i r u n e lv e 1 i 

Low 
Variability 

N. Arcot 

Ramnad 
Coirnbatore 
Salem 
Chingleput 

Salem 
Tirunelveli 
Rarnnad 

Coimbatore 
s . Arcot 
Tiruchy 

Chingleput 
N. Arcot 
Coimbatore 

Salem 
Thanjavur 

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 instability 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 classifitation of the district 

by their Mean~: and instability levels for millet ouput, 

ac~eage 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 
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·" 
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TABLE - 5.3 

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

( 1951/52 - 1982/83) 

HIGH VARIABILITY MEDIUM VARIABILITY LOW VARIABILITY 

OUTPUT AREA - YIELD OUTPUT AREA YIELD OUTPUT AREA YIELD 

Madurai 2~- --- Tiruchy Salem Chingleput Salem Coimba- Thanja-
Madurai Coimba- tore vur 

tore Tiruchy 

Tirunelvel· 
s. Arcot --- Madurai Tirunelveli Ramnad N. Arcot Ramnad s. Arcot Salem 

s. Arcot N. Arcot N. Arcot Tirunelveli 

-

Thanjavur Chi'ngleput Tiruchy --- --- Ramnad Chingle- --- ---
Thanjavur Coimbatore put 

I 
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it would be interesting to see if the high productivity 

districts are more unstable ~han the low productivity 
I 

districts. 

Once again, as in the case of paddy,we find that 

there are stable as well as unstable millet intensive 

districts. Madurai is a relatively important district 

for -~illet 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 contribute 

a substantial proportion eachJ to the state's millet output. 

For millet acreage, amongst the millet-intensive 

districts~ Coimbatore and Tiruchy are more stable than 

Salem and Madurai. 

When we.consider productivity, Thanjavur, with its 

high productivi~y levels is more·stable than Chingleput 

which is also a high productivity district for 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 instabilityi 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 of their growth rates and instability levels and 

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

GROWTH - VARIABILITY CORRESPONDENCE OF MILLETS 

(1951/52 - 19 2/83) 
' 

p 

Outeut Acreage Yield 

1. Chingleput High/Low Negative/ High/Medium 
High 

2. S.Arcot High/High Negative/ 
Low• 

High/High 

3. N. Arcot Negative/ Negative/ High/Medium 
Medium M(:!dium 

4. Salem Negative/ Negative/ Lo"~<' I Low I I 

Low Medium 

5. Coimbatore Negative/ Negative/ Low/Medium 
Low Low 

6. Tirtichy Negative/ 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/Nedium 1 

Jl·ledium 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 uns~able 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 
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association between •rowth and instability. ·Therefore, we 

have done an interdistrict cross-section regression analysis 

of yield 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 interestint 

to compare instability levels in paddy with those in millets 

at the districts. If we take output, we find that p~ddy 

o~t~ut:incChingl~~ut~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-

duc~ion is quite stable, millet production is very unstable. 

In ~ out of 10 districts the absolute level of instability 
I 

in ~addy output is higher thari 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 mil-lets. From Table~3.2 and 

.5.2, we find that in Coimbatore, millet acreage is highly 

s~able while paddy acreage is highly unstable. In Tiruchy, 

both paddy and millet acreage are quite stable. In Thanjavur 

while 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 

may not be as study a crop, as our a priori expectations 

seem to suggest. However, .considering the fact that millets 



- 110 -

are grown on mar~inal and !perhaps unirrigated lands, 

it is not surprising that their productivity is subject 

to greater fluctuations thah the productivity of paddy. 

There seems to be some uniformity in the yield behavi;our 

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. Instability 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 

yield instability as low productivity districts. A 

cursory scrutiny of growth-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 ~han millet ?utput and acreage, millet 

yields, how~ver, are mote unstable than paddy yields in a majority 
I 
I 

of the districts: Perhaps, millets are not as sturdy a crop as 

theJ 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 attendant with great~er yield instability 

as well, is what we propose to examine in this Section. 
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Al~o of interest would be the level of instability in 

millet acreage, when the latter has been decelerating, 

and the level of instability in stagnant or decelerating 

millet output. 

Semilog trends have been fitted 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 residuals 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 percentage 

change in the coefficient of variation from Su~-Period 

I to .Sub-,Period II. 

The foremost observation that strikes us is that 

instability has increased in all the d~stricts in the 

Second Sub-Period. The state level instability is 

lower than that of most other districts, be it for output, 

acreage or yield 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,,is less 

than they could have been. 

It is further evident from Table 5.5 that instability 

and mean levels are not moving in the same direction. 

In the case of millet acreage, one finds that mean acreage 

has been decreasing in all the districts, although insta-

bility has been increasing everywhere. A decline in 

mean miliet output has been accompanied by higher 
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TABLE 5.5 

INTER TEMPORAL ESTIMATES OF C.V. OF MILLET OUTPUT, ACREAGE 
- • AND YIELD 

1951/52 _ 196~;r5 Period · I = 
.. Period II - 1965/66 - F.:l82 83 

OUTPUT ACREAGE YIELD 

DISTRICTS Period I Period II 1o Change Period I Period II 1o Change Period I Period II 

1 • Chingleput 15.02 21.55 43.48 13.35 15.56 16.5:) 10.22 13.96 
(17.61) (-24.66) 

-;..~ 

2. South Arcot 21.34 27.05 26.76 5.58 6.64 .19. 0 16.83 24.09 
( 42.31) (-13.01) 

3. North Arcot 16.19 18.27 12.85 8.59 9.10 5.94 11.77 14.39 
(-3.85) (-27.44) 

4. Salem 10.25 19.55 90~73 7.39 9.93 34.37 7.04 13.16 
I (-7.48) (-14.25) 

5. ·Coimbatore 16.53 18.82 13.85 8.03 8.89 10.71 10.57 14.83 
(-20.69) (-19.29) 

6. Tiruchy 16.52 21.76 31.72 3. 43 6.43 87.46 15.75 17.34 
·- . . * (-1.01l ( -6. 43l (Tiruchy-truncated) (16.52) (20.96) ~26.88 (3.43) (7.18) (109.33 (15.75) (16.90) 

-3.68 .(-7.82 
I 

7. Thanjavur 15.07 21.46 42.40 14.62 17.72 21.20 5.71 6.69 
(-45.03) (-51. 01) 

I 8. Madurai 11.35 26.45 133.04 7.24 13.22 82.6 6.02 20.54 
(-13.74) (-2.89) 

9. Ramnad 15.49 19.55 26.4 7.39 - 11.44 54.80 12.26 15.56 
(-11.13) (-23~58) 

10. ';rirunelveli 14.51 21.42 47.62 5.54 8.82 59.21 12.69 16.50 
(22.93) ( -9.71) 

TAMILNADU 11.80 16.23 [7. 54~ 4.94 8.01 62.15 8.37 13.09 
0.20 (-14.04) 

* Truncated Tiruchy refers to Tiruchy district excluding Pududattai from 1972/73 onwards. 
ligures in ( :) indicate % change in Mean output, Mean acreage and Mean Yield from Period I to Period II. 

%Chan 

36.5 
(60.7 

43.1 
( 65 .o 

22.2 
(32.4 

86.9 
( 8. 1 

40.3 
( -2. 1 

10. 1 
(5.2 
(7.3 

(-3.8 
17. 1 

(17.3 
241.2 
(16.8 

. 26.91 
( 16.81 
30.0 

(37.2 
56.3 

(17.4 
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instability, in 7 out of 10 districts. In Coimbatore, 

a decline in productivity has gone hand in hand with 

higher yield instability. Perhaps, instability is a 

phenomenon that could accompany growth, stagnation as 

well.as deceleration. 

The percentage change in the coefficient on variation 

• -
varies from district to district, 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 Tiru~hy in the 

case of yield, and from 87.46% in Tiruchy to 5.94% in 
I 

North Arcot for millet acreage. 

At the state level, percentage change in acreage ·variability 

is more pronou!lced that %age chjJ.nge_in y:t.eld variability. The. ~xact 

' contribution of each of these ~0 output fluctuations will be determine 

when we do a decomposition analysis for millet output 

varability, in the next Section. 

Considering that the technological revolution was 

more widespread in paddy, than in Millets, a priori, one 

would expect paddy to have become more unstable than 

mrllets, after the mid-sixties. However, the intertempor 

percentage increases in the variability of the two crops, 

belie these expectations. The intertemporal percentage 

increases 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-

pending intertemporal percentage increases in the. -

acreage variability of paddy, in 4 out of 10 districts. 
I 

Even in the case of. yield, the intertemporal percentage 
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increases in millet yield . variability were greater 

than the corresponding intertemporal percentage increases 

in the yield variability of paddy, in,8 out of 10 district 

In other words, instability in millets has increased 

faster than the instability in paddy, although the new 

seed fertiliser technology was largely a paddy pheno-

menan. Perhaps the new technology is not to blame 

for increasing instability in the distri~ts of Tamil Nadu. 

Table 5.6 gives a two-way classification of district 

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 . •s tab i 1 it y or both • lf the districts have registered 

higher growth and/or lower instability, it is indicated 

by an upward pointing arrow while the converse is 

indicat~d by a downward pointer. Where the movement has 

be.en::for ·the .. better :·in~·-terms of growth _,but worse in ·terms 

of instability, or vice versa, we have put a question 

mark.J. 

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 grolvth as well as :·stability status. 

Salem has remained where it was, while Coimbatore has 

improved its stability status. Ramnad in Zone·4 has 

improved its position in terms of ~ ·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_/8_3_ 

HIGH VARIABILITY MEDIUM VARIABILITY LOW VARIABILITY 

Period I Period II Period I Period Period ~ Period 
II I : II 

: 

i 
Tiruchy S.Arcott Ramnad Ching-1' ~durai N. Arcotf 

~ Ramnad1' HIGH 
GROWTH 

MEDIUM 
GROWTH 

LOW 
GROWTH 

s. Arcot 
NEGATIVE Coimba-
GROWTH tore 

N. Arcot 

Madurai.,v Tirunel-
veb. 

Thanja
vur 
Chingle
put 

leput 

I 

Tiruchyf 
Thanja
vur~ 
Tirunel
veli ..jt 

Salem 

I 
I 
I 
I 

\ 
I 
I 
I 
I 

I 
I 

I 

Salem~ 

Coim- -"' 
batore .,. 

• Districts with growth rates that are-above the state acreage 
have been classified into High Growth Districts. 
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tered .a retl"ograde movement, Madurai having- b&c-ome-li10re 

6nstable-and~Tirunelweli dipping from High growth to 

Negative growth. Tiruchy has improved its stability, but 1 
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 

growth 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.2 

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 i~proved 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 retained 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, 

sing and needs a closer scrutiny? 

seems surpri-

Our important findings on instability in millets are 

summarised here. Intertemporally, the level of instability 

in millet output, acreage and yield has iricreased in the 



HIGH 
GROWTH 

MEDIUM 
GROWTH 

LOW 
GROWTH 

NEGATIVE 
GROWTH 

I 
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GROWTH - VARIABILITY CORRESPONDENCE OF MILLET 
ACREAGE 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 II Period I Period II 

Salem 

. 

North Arcot~ 
Thanjavu~ North Arcot Coimbator~ South Arcot 

Thanjavur Chinglepu~ Coimbatore Ramnad@ Tirunelveii Tiruchy k-> 
Chingleput Madura:iJ, Ramnad Salem-!- lriruchy 

Madurai South Arcot -1.-
Tirunel veli..,V 



HIGH 
GROWTH 

MEDIUM 
GROWTH 

LOW 
GROWTH 

NEGATIVE 
GROWTH 
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GROWTH VARIABILITY CORRESPONDENCE OF MILLET 
YIELDS IN THE TWO P:B:RIODS. 

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 II Period I Period II 

South Arcott Ramnad. Chinglepu-tJ't ~adurai 
frhanjavur 

Tirunelveli 
Tiruchy North Arcot Tirunelveli¢-~ ThanjavurJ, 

Coimbatore Rarnnad~ 
Chingleput North Arcot~ ,. 

Tiruchy,l. Coimbator~ Salem Salem ..f-> 
- Maduraj,j, 

South Arcot 
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recent period. In fact, in a majority of the 

instability in millets has increased faster 

districts , 'f;,JtL 

than the 'ft'e/d 

instability in paddy in the Second Sub-Period, although 

the technological revolution did not benefit millets as 

much as it did paddy. Also 1 one finds that yields insta

bility is increasing faster than acreage instability, in 

a majority of the districts, although this is not so at 

the state level. Considerable interdistrict covariances 

~ ; acreafe instability and yield instability render 

the scenario at the state level, more stable than it 

otherwise would be. Intertemporal changes in the insta-

bility patterns defy agro-climatic zonal classifications. 

SECTION - III 

COMPONENTS OF OUTPUT INSTABILITY NILLETS 

Using the same formula that we applied for the 

decomposition analysis of paddy output variability, we 

have now decomposed millet output variance into its com-

ponents viz. acreage variance, 

covariance between the two.Jt 

yield variance and the 

Table 5.9 gives the percentage contribution of each 

of these factors to output variance, for the Whole Period 

i . e . 1 9 5 1 I 5 2 -1 9 8 2 I 8 3 an d f o r e a c h o f t h e S u b-Per i o ds i . e . 

1951152 to 1964165 and 1965166 to 1982183. 

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 coefficien~ of vari-

ation of acreage and yield. 

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

more predominant than acreage variance, in the Whole Period. 
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DISTRICT.S 
u=e:: 

1 • Chingleput 

2. Sout_h Arcot 

3. North Arcot 

4. Salem 

5. Coimbatore 

6. Tiruchy 

7. Thanjavur 

8. Madurai 

9. Ranmad 

10. Tirunelveli 
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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 
1951/52 - 1982/83 

PERIOD - I 
1951752 - 1964/65 

PERIOD - II 
1965/66 - 1982/83 

-

Variance Variance Covariance Variance Variance Covariance Varia- Variance Co-
of Acreage of Yield of Acreage of Yield ance of of Yield vari-

acreage ance 
I I 

63.69 45.55 _g. 24 73.47 49. 18 -22.65 47.88 36.32 15.80 

8.06 64.85 27. 10 8.80 79.22 11.97 7. 40 74.65 17.95 

28.91 54.25 16.84 26.58 59.32 14.10 
\ 

25.27 61.79 12.94 
.. 

37.19 48.75 14.06 51.74 42.14 6.12 29.75 47.0 23.25 

23.40 58.72 17.88 23.14 49.36 27.51 22.34 57.19 20.47 

7.80 177.06 -84.86 3.25 95.66 1. 09 63.75 9.58 26.67 

96.66 12.75 -9.40 77.44 16.00 6.56 74.00 8.64 17.46 

22.66 61.78 15.56 33.04 29.52 37.44 21.45 64.00 14.55 

29.85 74.10 -3.95 18.66 78.78 2.56 33.61 55.35 11.04 

28.82 63.33 8.85 13.94 86.56 -0.50 19.66 58.30 22.04 
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Chingleput and Th~njavur are the exceptions. Being pre-

dominant 1 y paddy di str ic ts, p·er haps, these two may be 

growing millets as a summer crop, i( the. summer rainS 

favour their cultivation. This could explain their high 

acreage variance. (Even in the case of paddy we found 

that in 8 out of 11 districts, yield fluctuations were 

more predominant • In the case of paddy, North Arcot, 

Coimbatore and Thanjavur were the exceptions.) 

Hhile 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-Peri~d, 6 out 10 districts display 

higher yield variance than acreage variance (In the case 

of paddy, it was so ~nly in 4 out of 11 districts) Acreage 

fluctuations are more than yield fluctuations in Chingleput, 

Sale~, 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 negative in 4 

out of 11 districts) 



- 122 - : 

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 in Thanjavur. 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 dependent upon rainfall, and therefore, 

their yields fluctuate with the v~garies of the monsoon. 

Within the districts , in a rna j or it y of cases, 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. 

finding indeed. 

SECTION -IV 

And this ,is a sobering 

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. Intertemporally, yield 

instability of millets has increased faster than its acreage 

instability, in a majority of the districts. Therefore, 
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it becomes neces~ary 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 variabili~ 

of mill~ could 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 be~f~nction 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 ~ndependent 

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( +{3 ~ VGRO 

YVAR = 12.831 + 1.847 YGRO 

(4.67) (1.12) 

Positive and non-significant 

SUB-PERIOD I (1951/52 - 1964/65) 

YVAR1 = o{ + p YGR01 

YVAR1 = 12.503 - 1.174 YGR01 

(8.15) (-1.55) 

Negative and non-significant 

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

YV AR2 = o< +? YGR02 

YVAR2 = 15.722 

(-4.99) 

- 0.008 YGR02 

(-.01) 

Negative and Non-significant 

R2 
= .135 

R2 = .230 

.00 

From the regression results it is evident that in T~nil Nadu> 

yield instability of millets cannot be explained by yield growth. 

The association bet.ween instability and grO\vth 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) 

YVAR = o( + f AVM?.. 

YVAR = 20.642 - 0.441 AVAR 

(6.67) (-1.85) 

Negative and significant at 5% level. 

R2 = .299 
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SUB - PERIOD I . (1951/52 - 1964/65) 

YVAR1 =o\ + f; AVARI 

YVAR1 = 16.444 -0.685 AVAR1 

(6.12) (-2.23) 

Negative and significahtat ·5% level 

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

YVAR2= o( + r AVAR2 

YVAR2 = 24.068- 0.776 AVAR2 

(6.24) (-2.28) 

Negative and significantat '5% level. 

R2 = .383 

R2 = .394 

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 4 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 
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everywhere in Tamil Nadu, one may conjecture that~with 

the loss of marginal lands with poor productivity, yields 

should stabilise. 

WHOLE PERIOD (1951/52 - 1982/83) 

YVAR = 0\ + f> AGRO 

YVAR = 18.558 + 1.885 AGRO 
(10.29) (2.30) 

Positive and significant at '5% level. 

SUB-PERIOD I (1951/52 - 1964/65) 

YVAR1 = o( + f3 AGROl 

YVAR1 = 10.131 - 0.482 AGROl 

(5.23) (-.51) 

Negative and non significant 

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

YVAR2 = o< + f3 AGR02 

YVAR2 = 18.542 + 1.364 AGR02 

(15.59) (3.78) 

Positive and significat at 5% level. 

R
2 = .398 

R
2 = .032 

R
2 = .642 

The foregoing results show tha~ 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. 
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When yield variability across districts was regressed 

on the variability of seasonal as well as annual rainfall, 

it failed to show up any significant association. 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 

i~rigated, failed to explain the yield variability of 

millets. 

******* 
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NOTES 

1. The pointers refer to the movement of districts 

from one category to another vis-a-vis 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 absolute changes in 

growth/instability, levels. 

3. The absolute level of yield instability has· increased 

in all the districts. The pointers refer to the 

relative position of the 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 vital 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 rathei 

tenuous achievement for the country, beset as it is, with 

frequent year-to-year fluctuations in cereal output •. Especial! 

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-~2 to 1982-83. We estimated compound growth rates 

a~ 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 technologica 

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 levels. 

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--clirnatic 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 their growth-instability status compared, no definite 

patterns of association bet~een growth and instability 

emerged. 

Intertemporally, instability has increased in the peri 

of the innovative strategy. However, one must caution again: 

causally 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, in 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 yields 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. In fact 
J 

the association between instability and growth of paddy 

yields turned out to be negative and even.statistically 

significant, when point-to-point growth rate? were used, 

suggesting thereby 1 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 growth 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, although this could not be verified conclu-

sively in the case of millets. The variability of either 

seasonal or annual rainfall could not explain yield insta-

bility of paddy or millets. 

Contrary to a priori expectations, when yield variabilid 

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 yi~ld instability is increasingly 

becoming predominant>in a majority of the districts~in 

recent times.(although this is not readily appare~at 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 in every 

district, after the mid-sixties-a fact with serious policy 

implications. 

Some of our findings are in conformity with existing 

hypotheses,while others are not. While instability in 

cereal output is increasing in recent times, our findings 

do not enable us 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 ~s 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 important role for irrigation as a stabilising 

influence on productivity. 

Bearing in mind the rather limited focus and and 

simple framework 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 . . . 
compopents, may throw a better 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 frequently. 

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. 

(1951/52 - 1982/83) (1951/52-1964/65) (1965/66-
32 years 14 years 1982/83) 

18 years 

! • Chingleput 
1130 1080 1168 

2. South Arcot 
1088 1044 1122 

3. North Arcot 967 928 996 
4 . Salem 825 819 830 
5. Coimbatore 

692 703 683 
6 . Tiruchy 

819 768 858 
7 . Thanjavur 

1095 1062 11 20 
8. Madurai 815 789 836 
9. Ramnad 

793 783 801 
1 0. Tirunelveli 

747 687 794 
1 1 . Ka n yak uma r i 

1357* 1264** 1400 

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

**Refers to the average of 9 years viz. 1956-57-1964/65. 

Source compu~ed from the data on rainfal I from Season & 
C r o p Rep o r t s o f Tam i I Na d u . 
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APPENDIX - 4 

AVERAGE PERCENTAGE OF PADDY AREA 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 
98.84 98.47 99. 13 (including 

Dha rmapu r i ) 

5 . Coimbatore 
99.46 99.73 99.24 

6. Tiruchy 
90.33 99.61 89.34 (including 

Pudukottai) 

7. Thanjavur 
95.74 95.75 95.72 

8. Madurai 
99.35 99.35 99.35 

9. Ramnad 
7 5. 1 8 2. 92 69.02 

1 0. Tirunelveli 
99.27 98.96 99.5 1 

1 1 . Kanyakuma r i ·: 
90.97" 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 Tami I Nadu. 
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APPENDIX - 5 

AVERAGE* PROPORTION OF PADDY AREA UNDER HYVS 

1. Chingleput 72.5% 

2. South Arcot 81.75% 

3. North Arcot 73.9% 

4. Salem 60.56% 
(including 
Dha rmapu r i ) 

5. Coimbatore 99.46% 

6. Tituchy 77.38% 
( inc I ud i ng 
Puddukottai) 

7. Thanjavur 93.31% 

8. Madurai 89.44% 

9. Ramnad 46.33% 

10. Tirunelveli 73.79% 

1 1 . Kanyakumari 43.63% 

* average of the years 1976-77 to 1982-83 (data. not available 
for 1980-81) 

Source : Season & Crop Reports of Tami I Nadu. 
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APPENDIX 6 

PADDY - GROWTH RATES - ALTERED TME PERIODS 
[\ 

DISTRICTS OUTPUT ACRE' AGE YIELD 

Period Period Period Period Period Period 
I II I II I II 

1. CHINGLE- a 4.1 1.4 3.9 -0.7 0.6 2.2 
PUT b 3.7 1 • 1 3.5 -0.6 0.4 1. 8 

2. s. ARCOT a 1. 8 -0.5 2.8 -1.8 -1.0 1.3 
b 1. 8 I -0.1 2.7 -2.0 -0.9 0.9 -

3. N. ARCOT a 3.7 0.3 4.5 -2.8 -0.9 3.0 
b 3.3 1. 4 4.4 -0.6 -1.0 2. 1 

4. SALElVI a 3.1 -0.4 3.1 -1.9 o.o 1.5 
' b 3.2 -0.3 3.3 -1.8 -0.2' 1.5 

5.-COIMBA- a 6.7 2.0 6.2 0.9 0.5 1 • 1 
TORE b 5o9 1. 4 5.5 0.8 0.4 0.6 

6. TIRUCHY a 0.2 1. 8 1.8 Oo8 -1.6 1.1 
b 0.7 1 0 9 1.9 0.8 -1.2 1.0 

7. THA,NJA- a 0.8 1.7 1.1 -0.5 -0.3 2.2 
VUR b Oo6 1.4 1. 0 -0.6 -0.4 2 0 1 . 

8. MADURAI a 1.5 2.4 1. 8 -Oo4 -Oo2 2.7 
b 1. 2 2.4 1. 7 -0.2 -0.4 2o6 

9. R.AMNATI a 2.1 0.7 5.0 0.2 -2o9 0.3 
b 2.6 1 0 1 4.8 0.3 I -1.9 

I 
0.9 

10oTIRUNEL- a 0.5 2.2 1.9 -Oo1 -1.3 2.5 
VELI b o.o 1 0 6 1.7 OoO -1.8 I 1. 6 

11.KANYA- a 2.3 -0.5 -0.6 -1o8 2.9 1. 4 
KUMARI* b 1.3 -0.8 -0.7 '-2.0 2o0 1. 2 

TAMIL- a 2.1 1.3 3.3 -Oo6 -1.2 1. 9 
NADU b 2.0 1.3 3. 1 -0.6 -1.1 1.9 

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 
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APPENDIX 7 

PADDY-COEFFICIENT OF VARIATION-ALTERED TIME PERIODS 

DISTRICTS OUTPUT ACREAGE I. YIELD 

Period Period Period ·Period Period 
I II I II I 

1 • Chingleput a 12·99 27·42 06;r3 1.3-60 12!78 
b . 1}57 27.64 07.96 1406 12·53 

2. South Arcot a 13.14 23:34 06~0 1324 10-98 
b 1369 23-01 06-16 13B7 10.76 

3. North Arcot a 19.01 33.50 1149 22·16 12.39 
b 18.91 34·12 1144 2.3-71 12.22 

4. Salem a 19.18 23.18 14.87 17.82 07.75 
b 18.29 23.94 1444 18.51 07.77 

5. Coimbatore a 2258 18.00 2Q85 17.31 0927 
b 25-52 17.55 23.65 17.69 09.00 

6. Tiruchy a 19.19 23.83 09.00 13.11 1464 
b 18.95 24-36 08.65 13·45 14-65 

7. Thanjavur a 1215 1462 01.52 0474 1283 
b 1244 1461 01.65 0470 12.60. 

8. lVIadurai a 13.67 26-13 0647 1253 11:33 
b 1352 26.72 0641 12.87 11·21 

9. Ramnad a 29.65 3737 07':/0 11.09 2743 
b 28:78 38-56 08.20 11-37 28.16 

10.Tirunelveli a 21.96 20.44 11.99 1283 12.75 
b 22.14 2008 11.78 13.10 1339 

* 11 • Kanyakurnari a 12.] 5 1992 0611 06:39 10.33 
b 12.70 19.94 0645 0608 10~9 

TAJVIILNADU a 11.50 16.88 06.20 09.10 13.03 
b 10.98 16.88 06.13 09.55 12·70 

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 
* - Kanyakurnari a) Period I ..:. 195G/57-1965/66 

b) Period I - 1956/57-1966/67 

**** 

Period 
II 

18.01 
18.02 

1432 
13.80 

13.09 
13.65 

11.18 
11-42 

1067 
09.93 

1454 
1487 

1127 
11.30 

1749 
17.88 

3oB3 
3154 

14~6 
1223 

15.63 
15.85 

09.55 
09.10 

I 
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