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PREFACE

The present study unfolds the spatial variations
in agricultural productivity in Tamil Nadu and then proceeds
to find out the ppssible causes for these variations with
the help of multiple regression analysis. The explanatory
variables are drawn from a set of environmental,.techno- '
logicgal and institutional factors affecting agricultural
productivity. The study pertains to the three time-periods,
viz., 195455, 1964265 and 1969-70 which have been chosen
on the basis of the indices of agricultural-p:oductioﬁz;

The first two chapters lay down the base for
the study; the third one provides the rationale for the
choice of variables; the fougth one deals with areal
pattern of agricultural productivity; the fifth one
identifies the significant predictors from the analysis
of results of the multiple regression; and the last one

sums up the findings of this study.

P

S. Subbiah
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CHAPTER ONE

PRELIMINARY STATEMENT

1.1 Statement of the Problem

Agriculture continues to be an important
industry in the developing countries. Some 40 to 60
per'cent of the national income comes from agricul-
ture, while 50 to 80 per cent of the labour-force
is engaged in it.1 These figures clearly show the
importance of agriculturé in the sconomy of the
developing countriess, which has an important bearing
on the pace of generel sconomic develepment. In a
country like India where more than 75 per cent of
the pepulation is engaged in rural pursuits - the
corresponding figure for Tamil Nadu being 70 -~
economic development is heavily contingenf on
agricultural development.

The importance of agriculture in the
context of overall economic growth in a devélaping

country can be summarised as follows=2

T B.F. Johnston and J.W. Millor, "The role of agri-
culture in Economic development™ in Karl A. Fox
and D, Gale Johnson (eds.) Readings in_the

econgmics of agriculture, (1970), p.360.
2. Ibid., p.364.
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{a) General economic development increases
the demand for agricultural produce and failure to
expandlthe agricultural.produce commensurate to the
growth of demand can seriously impede economic growth.

{b) Agricultural exports provide the bulk
of the foreign exchange earnings for the import of ths
capital goods required for industrialization.

{c) Agriculture releases the labour to ths
industrial needs and even provides finance for
industrial investment as it is the dominant sector of
an under-developed economy.

(d) The agricultural population provides a
market for industrial products not only for consumer
goods but also for a wide range of equipment and
materials used in agricultural production.

The supreme position of agriculturg, from
the point of view of its share in production, consump=
tion, exports and employment warrants its development
so that it may remain és the hard-core of economic
planning in thse country.3 A depressed agriculture
may retard the pace of industrialization thus jeo-
pardising the growth of economy as a wﬁole. An in-

crease in production which is a necessary concommitant

3. M.A. Bajiva, "Agriculture in Pakistan", CENTO

Seminar on Agricultyral Planning, (1972), p.41.



of agricultural development is possible only in two
‘wayss

(a) the traditional method of increasing
agricultural production in India and elsewhere is to -
bring new lands undsr the plough. The production
may also be increased by multiple cropping method
which is possibls only by making new inputs in the
form of irrigatiqn and fertilizers. 1In India, how-
ever, an increase in area is no longer possible,
except perhaps marginally, as 85 per cent of the
potentially arable land has already been under culti-
vation (the corresponding value for Tamil Nadu being
93 per cent according to a 1969-70 survey). Over and
above it, some very fertile and p;oductive land is
lost every year to the non-farm uses. DBuring the
fifteen years period - 1950-51 to 1965-66, about.
three million hectares of land are estimated to have
thus gone out of cultivatian.4

(b) another method to raise the broductien
is to increase the yield per hectare. This is the
only alternative now available in India és no further
extension of agriculture is possible_due te'reasons )
stated above. The agricultural production indicated
as yield per hectare is often expressed as producti-

vity. The term productivity is, however, more specific

4., C.R, Ranganathan, Fertilizers, (1972), p.3.
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than to denote merely the per hectars yield. Produc=-
tivity growth in the agricultural sector is essential,
if agriculfural output is to grow at a sufficiently
rapid rate to meet the demands for food and raw mate-
riels that typically accompany urbanisstion and indus-
triglisation. Failure to achieve rapid growth in
productivity can result either in the drain of foreign
exchange or in shifts in the.internal terms of trads
against industry and thus seriously impede the growth
of industrial production.5 As such is the dependency
of agricultural devslepment on productivity, examining
the productivity variastions in a reginn'and exploring
the possible factors responsible for those spatial and

temporal variations ssem to be a worthwhile exercise.
{.1.1 Objectives

Tﬁe present study aims at identifying the
_spatial veriations in agricultural productivity in
Temil Nadu at the chosenlpoints of time viz., 1954-55,
1964-65 and 1969-70. Output per hectare in monsy
value has been chosen as the indicator of agricultural
productivity. As statsd earlier, the time periods
chosen here are based on the indices of agricultural

production (Appendix I and Fig.1).

5. Yufiro Hayami and V.W. Ruttan, "Agricultural
productivity differences among countries",

The American Economic Review, Vol.LX, No.5,
1970, p.89S.



Further an attempt has been made to explore
the possible reasons for the spatial varistione in
the agricultural p:eductivity. The explanatory system
developed heres is based on the assumption that agri-
cultural production is a three dimensional function:
The environment (consisting of such variables as land
surface, soil, moisture and heat) lays down the basis
for, and defines the character aof agriculture in a
region; technological inputs (such as farming methods,
and application of irrigation, fertilizers, pesticides
and improved seeds) detefmine the pacs of agricultural
development; and thirdly the institutional factars
(such as the size of land holding, land tenureship
.and the social background of the farming classes)
either permit the application of a certain technology
and thus help remove the environmental constraints
on agricultuial develdpment or discoursge fha accep-
tance and applicatiaon of téchnﬁlagy and thus retard
agriculturgl growth.

Vigwed in this #ontext the explgnatory vari-
ables chosen here may be classified as follows: |

Environmental:
(a) Soil Rating index of the district

(b) Total reinfall during the agricultural
year

Technological:

(a) Percentage of gross irrigated arsa to
' the gross cultivated area
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(b) Consumption per hundred hectares
{c) Mechanization index of the district

Institutionsal

(a) Agricultural labourers as percentage
to the total work-force in agriculture

" (b) Scheduled Caste and Scheduled Tribes
as percentage of the total rursl
population of the district
The choice of the explanatory variables has been deter-

mined by the availability of data at the district level.

1.1.2 Study Period

The present study is designed to explore the
praducfivity variations for three time-periods viz.,
195455, f964~65 and 1969-70. These periaods have been
chosen on the basis of a graph drawn for indices of
agricultural production on a logarithimic scals. The
indices of agricultural production since 1952-53 are
given in Appendix I.

Fig. 1 brings out the following points:
(a)‘agricuitural produétion was at an uniformly high
rate between 1952-53 and 1954-55; (b) there was a slow
but almost uniform upward tremnd in agricultural produc-
tion upto 1964-65; (c) after 1964-65 the agricultural
production recorded a slump in the rate of growth; and
(d) the production again picked up from 1968-69 and
attained a peak in 1970-71. After 1970-71, however,

no data are available to assess the trend of production,
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Thus Fig.1 indiéates three psak periods - 1954-55,
1964-65 and 1970-71, which may alse be regarded as
turning points in the trend of agricultural produc~-
tion., The detailed data are, however, not available
for the year 1970-71, and therefore the year 1969-70,
which is the latest period for which data are avail=-
able, has been chosen for the present study. -
The peak psriods are spectifically chosen to
avoid the seasonal fluctuations in the production due
to weather conditions. Here the assumption is that
favourable weather is a pre-requisite for high agri-
cultural production., As a matter of fact, seasonal
conditions were not adverse to the production in any
one of the time periods chosen hers. During 1954-55,
the rainfall in the state as a whols was 10.4 per cent

‘in excess ef the normal and 'the seasonal conditions

during the Fasli continued to be satisf‘actory‘.6 During
1964-65, the rainfall deviated from the noxmal only
by 4 per cent, During 1969-70, rainfall was 9.6 per
cent more than the normal and 'the seasonal conditiens
during the Fasli viewed as a whole were more favourable
than those during the previous year'.7

Further, the time-periods selected may very
well show the gradual development of agriculture in

Tamil Nadu:

6. Department of Statistics, Madras, Season and Crop

Report of Madras State, 1954-55, p.2

7. Department of Statistics, Madras, Season and Crop
Report _of Mgdras State, 1969-73, p.2 '
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(a) 'A modest beginning towards an increase
in food production was made as early as 1942 through
the Grow More Food Campaign. However, the increase in
food production till in late fifties was mainly due to
an expansion of area under food crops'.8 Thus thse
period, 1954-55, rehresents a phase when the traditional
practices dominated the agricultural scene,

(b) The new era in the agricultural sector
actually started only after the introduction of Inten-
sive Agricultural District Programme (IADP), populaerly
known as package programme. lhe programme was sponsored
during 1961-62 but only after 1966-67, the impact of
improved technological inputs could be noticed over vast
areas.9 Thus 1964-65, falling in between 1961-62 and
1966-67, may be dasignafadAas a transitional period,
1969-70 represeﬁts a period which is almost in the grip
of the so-called 'Green Revolution'. This statement
is further strengthened by a study of the Tamil Nadu
Planning Commission (1972) which notes that *‘with the
spread of high yielding varisties during the year
1969-70 over large areas, there was a break through

in the entire gamut of agricultural production.10

8. C.R. Ranganathan, gp. cit., p.2.

9, A.P. Shinde, Agriculture, (1973), pp.9-14 and
Borns D. Brown, Agricultural Development in Indig's
districts, (1971), pp.28-43.

10. State Planning Commission, Madras, Towards a Grsener
" Revolution, (1972), Vol.I, p.6.
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1.1.3 Data Base

The data for this study have been collscted
frcﬁ a number of sources. The basic data on producti-
vity was derived from the Season and Crop Reports of
Tamil Nadu for the year; 1954-55, 1964-65 and 1969-70,
The Seasop and Crop Reports give details regarding
acreage and production for each district and harvest
and whole-sale prices of the coméﬁdities. Data for
rainfall and irrigation have alsoc been collescted from
these reports. The area and production figures for
tea, coffee and rubber have been taken from tae Annual
Statistical Abstracts for Tamil Nadu.

The Soil Rating Index developed by R.E,Storie
(1933 and 1959) and adopted by S.P. Ray Chaudhary and
K.B. Shome (1960)'! has been taken as the index of
soil fertility. The data on fertilizer consumption
are available not for 1954-55 but only from 1959-60
onwards., The data on fertilizer consumption for the
year 1964-65 has been derived from the USAID survey
repart12 and the Fertilizer Statistics, 1971=-72 for
the year 1969-70.13 The data on tracteors, electrical

pumpsets and o0il engines have been obtained from the

11, S.P. Ray Chaudhary and K.B. Shome, "Ratings of Soils
of India™, Proceedi ti tit f
Sciences of India, (1963), Vol.XXVI, - Supplement I.

12, W.B., Donde and D,D. Brown, Effsctive demand for
fertilizers in India, (1970), Appendix Table XIII.

13, Fertilizer Association of India, Fertilizer
Statistics, 1972-73, (1972), pp.214-215,
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Season and Crop Reports. On aspects such as agricul-

tural labour and the proportion of Scheduled Castes

and Scheduled Tribes, Census data have been used.

14

1.1.4 Methodology

The following statistical methods have baen

used in the present study:

{a) The time periods chosen for this study

are based on indices of agricultural production for

Tamil Nadu. The researcher has based himself on two

studies: One by Union Ministry of Agriculture15 and

the other by Robert E. Everson and D. Jha.

16 The

indices have been calculated in the following manner,

taking 1956-57 as the base ysar.

Index of Agricultural _ = "ij pio_
Production ZPio “pio

Pij = Production of the i-the erop during the
j~-th year ‘

Pjo = Production of the i-th crop during the
base ysar

pio = Price psr unit of tha i-th crop in the
base year

14‘

15. .
- Statistics, Estimates of Areg and Production of

16.

Census of India, 1951, Madras and Coorq - Parxrt II B
(Tables); Census of India, 1961, '9Madras-General
Population Tables - Part II A; and Census of India,

1971, Tamil Nadu-General Population Tables - Part II A
Ministry of Agriculture, Directorate of Economics and

principal crops in India, 1971-72.

Robert E. Everson and D. Jha, "The contribution of
agricultural research system to agricultural produc-

tion in India", Indign Journal of Agricultural Eco-
nomics, Vol.XXVIII, No.4, (19 - ), pp.212-230.
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(b) Agric%;tyral :rdductivity of a district
has been computed by-é;nyerfing the production of each
crop into money_vélue{aﬁ the constant prices at the
state level and szggregating the value of production
for each crop in é district and thus deriving the
value/pBr hectare.

'_/’" : (ﬁ) Taking the productivity as a dependent
variable‘and the other variables as independent, a step-
wise regression programme was run in the IBM 1620
coﬁputer for each time-period separately. The aim was

to identify the respective share of the independent

variables in explaining the dependent variable.
1.1.5 Cartographic methods |

The main aspects of this study such as the
spatial distribution pattern of the dependent and the
independent vériables have been depicted on the maps

using the choropleth technique.



The main aspow:.
spatial distribution pattern of the dependent anu .. .
ihdependent'variables have been depicted on the maps

using the chrd Tl



CHAPTER TWO

TAMIL NADU - ASPECTS OF ENVIRONMENT
AND AGRICULTURAL ECONOMY

The present study is made for three time-
periods, 1954-55, 1964-65 and 1969-70, selected an
the basiS'éf iﬁdices of agricultural producticn for
Tamil Nadu. The administrative divisions, huwevér,
did not remain the same at those three . time-periods.
There were 14 districts in 1954-55, 13 in 1964-65
and 14 in 1969-70 (Fig. 4, 12 and 20). This involved
considerable changes in the administrative boundaries

1 Thess changas.in the

during the period 1951-71,
administrative boundaries and divisions create for-
midable difficulties in any attempt of cemparafiVB
analysis betweén the‘threa,péints‘af time chesen.

Tamil Nadu, formerly known_ as-Madras- State;
is situated.at the southeastern extremity of the
Indian peninsula and lies between lat.8°5'N and 13°85'N
and long.76°15'E and B0°20'E. The state has a coast
line of 990 km. and extends over an area of 130,009 km.2
According to the 1971 census, there were 41,199,168

péopla in Tamil Nadu, the average density being 317

pPersons per km.z

1. Census of India, 1961, Madras, Atlas of the Madras
State, Vol.IX, Part IX, Map 3 and Census of India,

1971, Tamil Nadu, Administrative Atlas, Series 19,
Part IXa, Map 7. '
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The geographers ususlly identify the follow-
ing physiographic regions in Tamil Nadu:2 (a) the coro-
mandal coastal plain; (b) the Tamil Nadu Hills; (c) the
Ponnaiyar/Palar Trough; (d) Kongunad; (e) the Cauvery
delta and {(f) the dry sautﬁ-eaSt. However, speaking
in general terms one can identify the fallowing
regions (Fig.1A):s

(a) Coastal plain

) (b) Eastern Ghatsr

(c) Plateaus

(d) Western Ghats

The coastal plain gtretches for 992 km. from
Pulicate Lake to Kanyakﬁméri. The northern part of it
is comprised bgqéhingleput district, a major part of
- South Arcot aistrict, the sastern part of North Arcat
district and northern part of Tiruchirappalli district.
It is gbout 80 to 90 km. wide with an average elesva-
tion of 80 m. The ﬁiddle part of the plain is the
Cauvery delta, cécépying Tanjavur dist;ict and parts
of Tiruchir;;;;lli district. The southern coastal
plain is shared by Ramanathapuram, Tirunelveli and
Kanyakuméri districts.

Between the rivers of Palar and Cauvery, the
coastal plain is backed by & discontinuous line of

hills, termed as 'Tamil Nadu Hills'S which are the

southern tail of Eastern Ghats.

2, 0.,H.K. Spate and A.T.A. Learmouth, Indi nd Pakigtan
(1967), p.739.

3. Ibid., p.740.
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The plateau area lies between the Eastern
and Western Ghats, with an elevatién_ranging between
170 and 7650 m. and having an undulating topography.
It embracés the Coimbatore district'aﬁd part of Salem
district with the Cauvery valley nestled in betwesn
the plateau.

Along the whole length-of.the western part,
at a distance varying from 450 km. to 25 km. away from
an of Bengal runs a continuous ridge known as the
Western Ghats. On either side of the Palghat gep,
the higher mountains of tﬁe Peninsula dominate. They
are the Nilgiris on the north, where the Eastern and

Wesfern Ghats intersect, and the Anamalai, Palani and
Cardaﬁom Hills in ths south.

The major‘rivars in the state are the Cauvery,
Palar, Pennar, Vaigai and Tambraparni. The Cauvery,
known as the 'Dakshina Ganga' is the most important
one for the state, as its delta is the ‘'granery of

Tamil Nadu'.

2.1 Rainfall

The rainfall, as a natural source of water
supply in a large part of the state, is low. The
general distribution of rainfall can be seen in Fig,2.
Rainfall is high along the northern coastal belt and

along the western hills and low in between these two
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belts and South TamilvNadu. Neariy three~fourths of
its area falls in the rain-shadow wherg annual preci-
pitation ranges normally between 50 cm. to 110 cm. per
year, resulting in semi-arid.canditiana.4 Some dis-
tricts get rainfall from both éhe south-west and the
north-east monsoons, but several others get it mostly .
from the gorth-aast monsoon. Broadly, Madurai and ths
north-eastern districts.af Chingleput, North Arcot,
South Arcot and Tanjavur get a fairly well distributed
"rainfall from both the monscons. The total rainfall in
these districts is alse higher than in all other dis-
tricts except the Nilgiris and Kanyakumari. Tirunel-
veli, Coimbatore, Tiruchirappalli and Ramanathapuram
get less rainfall, a major portion of which comes
from the north-ﬁgst monsoon. The average rainfall
received in the districts is tabulated in Table Ne.I.S
The rainfall is highly inconsistent in about
one-third of Coimbatore and in a small coastal area in
South Arcot, where the coefficient of variation n%
rainfall is more than 35—per cent. Less inconsistent
is the rainfall in another one-third of Coimbatore,
about half of Ramanathapuram, Tiruchirappalli and
Chingleput and oné-th%rd of Tanjavur and South Arcot,

where the coefficient of variation ranges between

4, USAID, "Regional Differences in Crop Output Growth
%n Madras State, 1952-53/64-65", USAID Study Report,
1968).

5. . Fertilizer Association of India, Soils of Indig,
(1972), p.252,
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Table No,lI
AVERAGE ANNUAL RAINFALL

Districts Rainfall
in mm.
The Nilgiris 1710
Chingleput 1180
South Arcot 1130
Tanjavur 1115
Kanyakumari 980
North Arcot . " 930
Salem (and Dharmapuri) 860
Tiruchirappalli ’ 840
Madurai 830
Ramanathapuram 805
Tirunelveli 740
Coimbatore 690
State average . 985

25,1 and 35 per cent. The other areas which have a
coefficient of variation of 25 per cent and bslow

may be described as aresas of consistent rainfall.6

2,2 SOi;s

Eight types of soils7 are generally identi-
fied in Tamil Nadu (Fig.3). However, ;s seen from the
map, major types are only four: red, black, alluvial
and leterite. Of these, red soils are quite predeominant
in the state. It is found almost in all districts, the
largest concentration being in Madurai and North Arcot
districts followed by Chingleput, Salem, Coimbatore,
Tirunelveli and Tiruchirappalli_districfs. It is gene-

rally less fertile than the black soil. It is poor in

6. USAID, Op.cit., p.45.
7. Lensus of India, 1961, Op.cit., Map.10.
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nitrogen, drganic matter and phosphoric acid. However,
the loamy structure of the soil makes it suitable for
cultivation of a larger variety of crops. than the black
scil,

| Black soils cover less than one-fourth of the
state and are found chiefly in Ramanathapuram, South
Arcqt. Tirunslveli and Tanjavur. Thres-fourths of the
cultivated area in Ramanathapuram and one-third in
South Arcot have black soils. On the whole it is fer-
tile., However, it is poor in organic matter and phos-
phoric acid as well as deficient in nitrogen.

Almost all alluvial soils in the state are
concentrated in the Cauvery delta. The deltaic allu-
vial soil which is well supplied with lime, potash and
magnesium is the most fertile soil in the state. It
is, however, deficient in phosphoric acid and its
nitrogen content is lew.a

Laterite soil is found mainly in the Nilgiris

and some parts of Chingleput and Tanjavur districts.

2.3 Agriculture

Nearly 50 per cent of total area in Tamil
Nadu is under EultiVaticn. The scope for bringing
additional area under plough is highly limited; the cul-

tiveble waste as per the land utilization records is

8, Fertilizer Association of Indie, Ug,czt., pp.252-
256. 2

l G- 34y 3S€




- 22 -

is only 4 ‘per cent of the total area in the state. The
area sown more than once is of 2d per cent of the net
sown area. Only 40 per cent of the net sown area is
irrigated. Three-fourths of the total sown area are
under food crops among which paddy, cholam aqd cumby
dominate. Among the non-food crops, groundnut is the
only important.crop which occupies 12.5 psr cent of the
total area sown.

Agriculture accounts for nearly 43 per cent
of the state income and supports 73 per cent of the
rural population in Tamil Nadu.g The prosperity of the
state is thus dependent on the achievements in the agri-

culturdl sector. Hence a high priority is assigned in

¢

the plans to achieve higher targets of farm production.
Tamil Nadu was a deficit state in 1950 in the
agricultural production but has been a surplus state
since 1960; with occasional setbacks. The growth rate
of agricultural production in Madias State during 1952~
53 to 1964-65 reflects this quick recovery. Compared
with the all-India increase of 3.42 per cent per year
in crop production, Madras State increased its crop
production during this period by an average increase of
4,91 pe£ cent per year. The rate of incrsase displayed
by Madras State was excesded only by two states, i.e.

Punjab and Gujarat. Although third in the rate of in-

9. Department of Finance; Government of Tamil Nadu,
Tamil Nadu - An economic asppraisal, (1970), p.S8.
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crease of all crops and fourth for all non-foodgrains,
it ranked first among the states in the growth rats of
foodgrain cutput. Further, much of the increase in
its crop production was achieved through yield in-
creases. It ranked second among the states in the
rate of growth in crop productivity.10

This quick achisvement is mainly due to thres
factors: (a) the early and continued use of improved
seeds; (b) the massive increass in tube-well irrigation
in Chingleput and South agd North Arcot districts and
irrigation facilities maé} available for second crop in

Tanjavur district; and (c) good rainfall since 1960.11

The past‘aecade thus saw the transformation
of agriculture in Tamil Nadu., This tempe of producticn
has to be maintained and improved to compete with the
higher rate of growth of papulaticn, on the one hand
and limited resources on the other. Towards this geal,
government has taken a number of steps which paved the
way for Tamil Nadu to become a surplus state. As it
has been found that the Tamil Nadu farmers readily
started utilizing technological inputs, it seems that
the .ein problems of Tamil Nadu's agriculturasl deve-
lopmépﬁ stem from the following factors:

‘}f {a) The irrigation is pre-requisite for the

applipaéinn of technological inputs. In Tamil Nadu,

10. USAIB! Ezg_c—it_o, pp.2-10.

11. Jogen P. Mencher, "Conflicts and contradiction in
the Green Revolution: the case of Tamil Nadu®,

%Eggggic and Pg*;ticg; Weskly, Annual Number,
{February, 1974), p.309,

s
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only 40 per cent of the net area sown is irrigated,
while 60 per cent of area sown still depends on rain-
fall for successful agriculture. This problem can be
solved by using the ground water. In this context, it
may be noted that Tamil Nadu is now using only 50 per
cent of the ground water available in the atate.12

{b) Three-fourths of the gross cropped area
are under foodcrops in Tamil Nadu. As it is too
imbalanced to bring in economic prosperity to the
stéte, it has to be readjusted with proper changes
in cropping pattern.

(c) Many High Yielding strains of paddy havs
been introduced so far. Still, good strains of drought-
resisting and pest-resisting are to be evolved.13 This
is essential, as rice occupies a pre-eminent position
in crop production in Tamil Nadu. The percentage of
rice production to totsl cereal production in Tamil
Nadu was 77 per cent in 1970-T1.

(d) Financial resources are not sufficisntly
avaiiable to the farmers to purchase improved seeds,
fertilizers and pesticides. And also the non-availa-
.bility of thess inputs in adequate quantities and in

. - 14
propsr time poses a problem. ’ -
2.4 THE MLGRIS @ The hellydeabnch, (R NoLgircs , bas Lo gnciuded frow lG shay
b ks ogricallwaal procucciion b Maindy - Pautalien e Howeves, G vrulabl
Pprakacwiny B d- oo dopicled v all maps,

12. S. Panchanathan, Working Pasper on Irrigastion,
(Madras: State Planning Commission, 1972).

13, State Planning Commission, Op.cit., p.14.

14, Ibid., p.4.




CHAPTER THREE

THE CHOICE OF VARIABLES

The present study aims at explaining the
spatial variations in the agricultural productivity
in Tamil Nadu with the help of seven independent
variables, i.e., soil, rainfall (environmental), irri=-
gation, fertilizer, farm mechanisation (technological)
and the concentration of agricultural labburers and of
Scheduled Castes and Scheduled Tribes (institutional).
The agricultuial productivity has been computed by
taking into consideration the production figures forx
twenty eight crops. They include paddy, cholgm,

wheat, cumbu, maize, ragi, korra, vargqu, samai,

green gram, Qgﬁgfl gram, red gram,'harse gram, black
gram, potatoes, onions, ginger, chillies, pepper,

groundnut, gingelly, castor, ceotton, tobacco, coffee,
tea, sugarcane and rubber. An attempt has been made

in this chapter to explain the choice of variables.

3.1 Productivity: The Explained Variable

Productivity, as a gsneral concept,-may

brosdly be defined as 'the efficiency with which re-

sources are converted into goods and services.1 In
- - B . /

————

——

the sphere of agriculture, it is generally expressed

1. National Productivity Council, Productivity trends
in iron and steel industry in_ India, (1974), p.t.
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in three ways: (a) output per unit area (yield), ‘(b)
output per man-ﬁeur, and (c¢) input-output ratio.

Yield is found to be defective as it con-
siders only land which is just one fac#or of produc-
tion.2 Returns per man-hour of work may considerably
be a good indicator pf productivity but could not be
applied iq aqr?eulturé; as adequata_data are not avail-
able.3 Theoretica;ly spe;L;ng, fhe‘input-output rela-
tionship affords the best possible way of measuring
the productivity,4 as it alone can effectively measure
the sfficiency of production. But thé development}of.
production functions - input-cutput ratios - for a

very large category of soil

types, enterprises and

systems of farm management presents an operatiocnal

problem which cannot easily be solved. Even if we are

able to build-{gia model, it ig still impossible to
have input-output ratios, as relevant data are not at'
all available.

v These preliminary remarks about the diffe-
rent expressions.of productivity make it clear that
from the angle of bractical possibility, productivity

is sought to be measured by the yield alone.

2. S.B. Tambad, "Spatial and temporal variations in
agricultural productivity in Mysore state", Indian

Journal of Agricultural Economics, Vol.XX, No.4,
(1965), p.39. B

3. M.A. Oommen, "Agricultural Productivity in Kerala",
Agricyltural Situation in Indig, Vol.XVII, No.4,

4, J.G. Anand, "Measurement of the actually realised
Agricultural Productivitiss per acre and per worker
in the different crop regions of India", Journal of
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3.1.1 Productivity by Yield

Yield may be an easy way of measuring the
productivity, if the productivity is to be measured
for a single crop. But the agricultural productivity
o? a large area, say a district, cannot easily be
measured by yield, mainly due to: (a) the range and
variety of crops being grown in a large area; and
(b) the fact that the iméortance of crops with refe-
rence to hsctarage highly varies in an area due to
various reasons. To overcome these difficulties in
measuring the productivity by yield, various methods
have been attempted. They may be grouped into fours
(a) Index method, (b) Ranking method, (c) Standaxd
Nutrition Unit (SNU) method, and (d) Value of pro-
duction per unit area.

E. Huntington and Samuel V. Valkenburg
(1935) first tried the index method and built up
index values,5 taking the yield per acre of each
crop for Europe as a whole as 180 and calculating
the yield in each country accordingly. Many mudi—'.
fications are attempted for this method.6

Indian Society of Agricultural Statistics,
§. L. Dudley Stamp, Our Developing World, (1960),
pp.105-107. ‘

6. s.Bo Tambad, DE.Cito. ppo39-45; 5.5. Bhafia,
*A New Measure of Agricultural Efficiency in

U.P."*, Research Paper, Department of Humar
Geography, University of Delhi, (1965); and

J.G. Anand, ﬂE,Ci .9 pp0257-2640
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M.G. Kendall (1939) employed the ranking
method;7 The areas are ranked in thes order of output
per acre for sach of the selected crops. Thén thg
ranks, i.e., the places occupied by sach region in
respect of selected crops, are averaged to obtain
" ranking coefficients of each region. L.D. Stampa‘
(1960) and M. Shafi’ (1960) tried Kendall's method.
$.6. Sapre and V.D. Deshpande'® (1964) modified this
procedure, by taking a weighted average of ranks,

M.G. Kendall himself devised another methoa'!
by which the productivity is measured in terms of starch
equivalent or energy. The conversion of production
intc Nutrition Calorie facilitates that ‘'one can compare
directly, say, a wheat diet with a rice diet or a mixed

12

diet of almost any source'. L.D. Stamp13 (1958) and

M. Shafi14 {1967) tried this method more elaborately.

7. L. Dudley Stamp, OE.Cit., ppo 105-1 070
8. 1bid., p.108.

9. M. Shafi, "Measurement of Agricultural Efficiency
in U.P.", Economic Geography, Vol.36, No.4, (1960),
pPp.296-305,

10. S.G. Sapre and V,.D, Deshpande, "Inter-district‘

ariations in Agricultural Efficiency in Meharashtra

State", Indian Journal of Agricultural Economics,
Vol.XIX, No.1 (1964), pp.242-252,

1. L. Dudley Stamp, Op,cit., p.108.
12. 1bid., p.108. |

13. L. Dudley Stamp, "The Measursment of Land Resources",
Geographical Review, Vol.XLVIII, (1958), pp.1-15.
14, M., Shafi, "Mesasurement of food production Efficiency

and Nutrition in India®, The Geographer, Vol.XIV,
No. (1967)’ p023-270
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Agricultural economists, however, favour
the value productivity method. In this method, output
per hectare is expressed in money value., By this
method, the aggregation of the yields of the different
crops - which is a major problem in measuring the
agricultural productivity of an area - can easily be
dene. In fact, price is the best among the common
units to express the output fot the agricultural sector
as a whole.15 |

The procedure of computing agricultural pro-
ductivity in money value is stated below:

The 1954-55 crop-wise prices at the state-
level have Eeen taken from the Madras Government Season
and Crop Reports of 1954-55, (Appendix II). Considering
1954-55 price as constant, agricultural productivity for
1964-65 and 1969~70 have been computed., This method |
facilitates a comparison between the three points of
time chosen for this study.

The agricultural productivity of a district -
has been worked out as follows:

(a) Value of the total output for each crop
in a district has been worked out; (b) the values, thus
obtained for 28 crops, have been aggregatsd in order to

obtain the total value of agricultural output of the

15, J.S. Sharma, "Measurement of Agricultural Producti-
vity -~ Concepts, Definitions, etc." Journal of the

Indian Society of Agricultural Statistics, Vol.XVII,
No.2, (1965), p.253.



district; and (c) the total value of agricultural output
of the district has, then, be divided by the total
hectareage under crops in that district in order to get
the value of per hectare productivity. This procedure
has been repeated for each districtifor the three points

of time.

3.2 Chnice of Explanatory Variables

The growth of crops is primarily a function
of mutual interaction between nature and man. The
natural environment exercises its influences through
the variations in relief and soil and in the Qhols_set
of climatic parameters. The human effort which makes
crop growth possible is constrained by the institutional
frame and the level of technology. These three factors
interact betwsen themselves, affecting fundamentally
agricultural productivity and generating variations in
space as weil as time. Thus the regional differences
in agricultural productivity mirror the meénitude and
the nature of interply among these three factors.

Each element of the natural environment
affects crop-growth in its own way. The form of land
exerts a direct influence on land use, particularly
through elevation, ruggedness and slope. Soil sets
the very stage for the plant‘grqwth. Climate, especial-

ly temperature, rainfall and variations in both affect



ths plant growth. Among the environmental factors,
generally soil and rainfall are the only crucial
factors.

In the broad sense, "a technology is the
employed, or operative, knowledge of means of produc-
tion of a particular group of goods or services, A
change in technology is effected by meaﬁs of additions
to the sets of inputs employed in productian“.16 Some
of the technological changes in agriculture are irri-
gation, fertilizers, new seeds, pesticides and iﬁsecti-
cides, farm machineries and credit and marketing facili-
ties., Irrigatiaon, fertilizers and new éeeds are the
basic inputs. Among these three, only first twe
variables have been taken, since data for the actual
pattern of consumption of new seeds are not available.
The latest innovation introduced to augment the agri- -
cultural production is the mechanisation. Mechanisa-
tion includes iarge number of agricultural machines
and implemgnts. However, due to paucity of data, only
tractors and water-lifting oil engines and slectrical
pumps have been consideredas indicators of the process
of mechanisation of agriculture.

A sustained increase of'production and an
increase of production per man-hour, in the agricultural
sector, which are more impo£tant indices, will depend

significantly on the institutional factors. For example,

- 16. Montague Yudelman, et al, Technological Cheange in

Agriculture and Employment in Developing Countries,
(1971), p.36.
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' the technological factors may even fail, when the cul-
tivators are reluctant to adopt the innovations. The
importance of institutional factors have very well been
established by the recent diffusion studies. The social
background of a farmer involving the prevailing socio-
economic and political perspective as evident in land-
tenure system, average size of land-holding and the
caste-tribe affiliation, credit facilities and the edu~
cational level affect his performance in the efficiency
of agricultursl production. However, necessary data

for most of the institutional variables is not available.
So the present study takes only the agricultural labourers
and population of Scheduled Castes and Scheduled Tribes
to represent the institutional factors. Agricultural
labour force may be of both economicaliy and instituy-
tionally important one. As it supplies the labour-demand
in the agricultural sector, it is economically important
and may be directly related with the agricultural pro-
ductivity. On the other side, as agricultural labourers
are generally either landless or uneconomic size of
land-haolders, they become institutionally important and
their larger proportion in an area may be a constraint

in the agricultural development. The proportion of
Scheduled Castes and Scheduled Tribes in a rural pobu—
lation may ba treated as an index of the level of social
dep;ivation operating as an institutional constraint on

the effective exploitation of agricultural resource base.
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Thus, in a nutshell the explanatory variables
chosen in the present study to explain the variations in
agricultural pioductivity include soil, rainfall, irriga-
tion, fertilizers, level of mechanisation, the proportion 
bf agricultural labourers and the proportion of S;heduled

Castes and Scheduled Tribes in the rural population.
3.2.1 Soil Fertility

Soil providés two services fundamental to the
productive processes: (a) it acts as a source of plant
nutrients and (b) it provides the matrix within which '
plant roots exténd and soil moisture is stored and into
which additional nutrients and moisture may be placed.17
The yield of a fully-gfown crop depends on the strength

of these servicea available.in the soil. The quantities
4and proportions of the factors of growth present in the
s0il are expressed as the fertility of the soil.

. Spil fertility is an extremely complex pro=-
perty, as it results from physical and chemical conditioné
of the soil. So it widely varies spatially. Consequently,
its exact measurement in quantitative terms is a difficult
problem. However, a soil productivity rating method has
been evolved which, although a fairly satisfactory method,

is not a perfect one,

17. Dent and Anderson, Systems Anglysis in Agricultural
Mgngggme”t '(1971 ) ' P.1 54,
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R. Earl Storie o% the California Agficultural
Experimental Station developed a soil rating index. His
rating index known as Storie Index, results from the
multiplication of four factors: A x B x C x X, It is
based on soil characteristics that govern the land's
potential utilization and productive capacity. It is
independent of other physical or economic factors that
determine the desirability of growing certain plants in
a given location. S.P. Ray Chaudhuri'® (1965) calculated
the soil rating inaex for the Indian districts based on
Storie's method. His soil rating indices have been
used here as an explanatory variablé.

The underlying hypothesis in this study id
that the higher the soil rating index the higher is the

agricultural productivity.
3.2.2 Rainfall

Seasonal variations in the yield rate depend
also on weather factors, the effects of thch on the
plants are quite obvioug, as it is never‘static,in its
physical character but aiways in a state of dynamism,

It may influence production directly through characteris-
tics of the crops and indirectly through its effects on
the incidence of pests and plant diseases.

Of the various factors affecting the weather

balance of the ¢rop, those affecting moisture supply and

18. S.P. Ray Chaudhuri, Op,cit.
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moisture requirements are probably the most important
ones, The rainfall becomes by far the mesf ciucial.

It is especially so in India'wﬁerelaﬂ per cent of the
total crobped area is unirrigated,

| The influence of rain on output canﬁot

easily be quantified, because: (a) Rain affec¥s all
phases of crop-growth; (b) The total amount of rain-
fall and its variability are the two important charac-
teristics of rainfall. It is the distribution of rain-
fall during a season rather than its total amount whicn
influences the crop yield. Tha£ is why it is sometimes
“seen that production isAeveﬁ more high‘ih a year of sub-
standard rainfall than in a year of good‘rainfall.19
Thus, the incidence of sufficient rainfall in the
crucial phases of plant growth is an important matter;
(c) The influence of rainfall on cf&ps differ from crop
to crop; (d) Another difficulty in the quantification
of 'rainfall is the allowances to be made in the rainfall
data. The recorded average rainfall cannot be used
directly for analytical purposes, as a portion of it
is lost through run-off,.drainage and evaporation.20

Various methods have been evolved to relate
21 '

the rainfall with yield.”  However, it is almost im-

possible to evolve a perfect method by which an average

19, Ralph W, Cummings, Jr. and S.K. Ray, "1968-69
Foodgrain Production: Relative Contribution of

Weather and New Technology", Economic_gnd Political
Weekly, (September 1969), p.A163.

20. Ibid., p.A174.
21. S.G. Sapru and D, Dashpande, "Inter-district
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relationship can be established between the overall

agricultural productivity (in this study, agricultural

prdductivity involves the yields of 28 crops planted

and harvested in the different periods of an year) and

rainfall of a large area, say district. Cdnfronted

with these difficulties, the total amount of rainfall

of a district in a particuler year has been taken as

an explanatory variable. The hypothesis here is that

the rainfall has a positive relationsﬁip with agricul-

tural productivity.

3.2.3 Irrxigation

Farming without irrigation may be possible,

when rainfsll ranges between 30 cm. end 50 cm. It is,

however, impossible when it falls below 30 cm. and

irrigation becomes a necesSity.zz The existing rain-

fall situation in this country emphasises the need for

irrigation., The monsoon regime is characterised by

an erratic behaviour of rainfall having high variations

both in time and space. S.K. Ra023 €1971) notes that

22,

23,

variations in Agricultural Efficiency in Maharashtra
State®™, Indian Journal of Agricultural Economics,
Vol.XIX, No.1, (1964), p.252; Ram Dayal, "Impact of
Rainfall on Crop Yield and Acreage" Indian Journal

f Agricultural Economics, Vol.XX, No.3 {1965), p.49;
Ralph W, Cummings, Jr. and S5.K. Ray, Op.cit., p.167;
and A. Ahmad and Aslam Mahmood, "Determination of
Critical Drought Limits to Crop Production in the
Indian Desert? Mimeograph, 1972.

Jasbir Singh, An_Agricultural Atlas of Indigz A
Geographical Analysis, (1974), p.13.

S.K. Rag, "Inter-regional variations in agricultural
growth 1952-53 to 64-65: a tentative analysis in
relation to irrigation™, E&PW., (July 3, 1971), p.1337
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irrigation is like a technological constréint in
Indian agriculture and once this is removed, the
farmers tend to apply modern inputs and adopt
changes in crop paftern ﬁhat bring tﬁem the highest
yield, Irrigafiqn leads to increased output in
various ways: (a) througﬁ enhancing yields from
regular watering, (b) through changes in crop pat=-
tern in favour of high yielding crops, and (c) by
allowing multiple cropping.
Quantification of benefits from irriga-

-tion is not easy, as: (a) crop response to irriga-
tion is dependent'largely on weather conditions,
and (b) the timing of irrigation is often more cru-
cial than the total quantity of water applied.
Because of these limitations, the pércentage of
gross irrigated area to the gross cultivated area
_has been taken here as an explanatory variable. The
hypothesis here is that irrigation is directly rela-
ted with the agricultural productivity.

 There are many studies which relate the

irrigation and productivity and get positive results.24

24, A.J. Rupchand and M.S. Ravi Varma, "Agricultural
Progress of Madras State between 1949-50 and
1959-60 - A distiictwise analysis™ Indign Journ
of Agricultural Economics, Vol.XIX, No.1 (1964)
pp.227-236; Bashir A. Desai and N.K. Thingalaya,
"Irrigation Factor and Yield Variability in Rice-
Growing Districts in India", Ibid, Vol.XX, No.3
{1965), p.65; R. Thamarajakshi, "Growth of
Agriculture in Madras State, 1949-50-1962-63",

Agricultural Situation in India, Vol.XXII, No.9
1967)’ po1006; ana S.Ko RBO, OE:Cito, 9.1337.
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3.2.4 Fertilizers

Soil acts as a source of plant nutrients.
The nutrients are prone to be exhaustible due tov
cultivation. It may not be possible even for fer-
tile scils to supply the plant nutrients in suffi-

cient quantity for long without becoming impoveri-

shed.23

For the optimum plant growth and maximum
crop yields, it is necessary that all the essential
nutrients must be present in optimum condition in
the soil during the cultivation. So the depleted
sail has to be restored with the‘necessary.nutrients
ét the required amount; othérwise the productivity
of the soil will decline.

The fertility of the soil can be restored
and maintained at the required level by both organic
and inorganic manures., Organic manures are not avail-
able abundantly and cannot be prepared fully to our
needs, due to certain natural limitations; further
they alone cannot fulfil the complete nutritional
needs of the plants. So the restoration and meinte-
nance of the soil fertility depend largely on the
availability of the inorganic manures. Inorganic
manures, popularly known as fertilizers, include
nitrogen, phosphatic and>potassic elements or their

mixture (NPK). The use of fertilizers, apart from

25, Department of Agriculture, hovernment of Tamil

Nadu, Report of the Committee on Agriculturgl
Production, (1966), p.125.
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irrigotion, is régatded o one of the quickest ways
of incroesing productivity of craps;zs )
Fertilizer doses which maximize the profit
or tho net return to the farmer voary with nasturs)}
environmnent, tho levels nf other agricultursl inputs
such ap irrigation, secds and other technological
advances, and the input-nuiput price ratins. So the
additional yiold obtained by the application of fore
tilizors cannot sesily be estimated. The per hectare
appliceotion of fértiiizer4is comnonly considered to
mocsure its impact on the crop yields., This meaocurce
mant has its oun limitations, aavtha respaonas to
fertilizor vories from crop to crop and over time
ond space.
In tho present study, fortilizer supply
hos been calculatod for tha-i:rigated ares and 8o
the chooen verisble is the fertilizer consumption
per hectaro of irrigated area of a pa:ticﬁlar digw
grict. This has boon taken on the assumption that
farmors in the dry tracts do not go for application
of fortilizors. This assumption has croppad up
fram tha fgocto: (a) reoponse to fertilizer, to s
greater extent, da#anda on the assured supply of

wotor, ond {b) assured irrigstion fecilities would

26, D. S4ngh, 5.K, Rahejo and S.R, Bapat, "Returno
from fertilizere on formars! yields", di

Jgg;g?; of fariculturnl Eeconamics, Vol.XXV,
No.4 1973 ¥ 9.29.
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greatly prompt the farmer in adopting fertilizer
practices.,

The hypothesis hers is that there is a
direct relationship between.the fertilizer consump-
27

tion and the productivity. There are many studies.

observing high correlation between these two variables.
3.2.5 Mechanisation

"Mechanisation in its broad sense, can be
defined as the use of improved types of hand-tools,
animal driven implements and power-driven c=.-cv.1ipmen1:s.”28
It is not a direct input but is instrumental in
raising the yields. It is desirable even in a countzy
like India?? which has a surplus labour force: . (a)
Purely from a technical angle, the power requirements

of Indian agriculture are estimated about 112 million

h.p. or 0.8 h.p. per hectare; as against this estimated

27. P.P.I. Vaidyanathan, A Critical Survey of the
Food Production Programme in_ Madras State, (1958),
p.54; Tamil Nadu Planning Commission, Op,cit.;
Robert W, Herdt, "The effect of purchased inputs
on paddy yields of selected cultivators in
Tanjavur district, 1961-62", Indian Journal of"
Agricultural Economics, Vol.XIX, No,3&4 (1964)
p.211; and A.K. Chaudhari and A.S. Sirohi,
"Allocation of fertilizers among crops and

regions in U.P." Indian Journal of Agricultural
Economics, Vol.XXVIII, No.3 (1974), p.47..

28, Indian Society of Agricultural Economics,

Seminar on Problems of Farm Mechanisation,
11972;, p.3.

29, Ibid., p.156.
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requiremént, the available pawer for use in indién
agriculturé has been estimated at 28 million h.p.
or 0.2 h.p. per hectare. Of this available power,
75 per cent is supplied by draught animals in the
country. This gap of power requirements'can be . |
filled up only through mechanisation.30 (b) As agri-
culture ié a biological process, weather conditions
and timeliness of operations.are important for the
growth of the crop. In such a situation, mechani=
sation leads to less weather-risk and wastaée,.thereby
indirectly increasing the yield. (c) Mechanisgtion
can often q&alitatively improve the operation and
significantly raise its productive capacity. This
happens, for example, through greater preciéion.both
in the timing of the operation and its execution
through deeper ploughing in certain soils and so
on. {d) Mechanisation infiuences the cropping pattern
and helps in increasing crop intensity, both of which
increase land and labour productivity., For example,
assured supply of water made available by the water-
lifting pumpsets induced the cultivation of»cash
crops like cotton, sugarcane apd chillies in many
parts of the once-rain-fed areas of TamilNadu.

The present study considers oil engines,
electrical pumpsgts‘and tractors only to represent
mechanisation, as complete data are.available only

for these three. The o0il engines and electrical

30. W.B. Donde, "Tractors in Indian Agriculture',

Agricultursl Situstion in India, Vel .XXIV
{April 1969), p.2%91.
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pumpsets are treated separately to build up an index,
as the efficiencies of these two differ much. These
three machineries are put together and expressed in
an index, called mechanisation index. The mechanisation
index is worked out by 'Division by Mean' method31 which
is as follows:

The absolute data of these machinefies were
first standardised by working out oil~éngines and elec-
trical puﬁpsets available per 1000 hectare of cultivated
area and of the tractors per 10,000 hectare of cultivated
area. Then the proportion of the standardised value to
the mean for each machinery was found out. Mechanisation
index of a dist:ict was calculated by adding this propor-
tion of three types of machineries available in that
district,

Tbe index thus developed suffers from the fol-
lowing limitations: (a) there may be a double-counting
between the availability of water-lifting devices and the
percentage of.irrigated area (of course, as. seen from
the correlation matrix - Appendix-XIV, XVI and XVIII,
the inter-correlation between mechanisation index aﬁd
the percentage of irrigated area is not so high); (b)
Number of tractors available are not much, so it may
be doubtful to find a marked influence over the pro=-

ductivity, when the study is on a macro-level; and

31. A. Kundu, "Construction of indices for Régiona-
lization: An enquiry into method$ of Analysis",
Geographical Review of India, VYol.37, No.1 (1975),
p.23.
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{c) Many other mechanical implements like tillers,
reapers, sprayers and threshers which are alsc widely
geing used, are not included in the formulation of
.index, as no data is available. |

The underlying hypothesis here is fhat
the higher the mechanisation index, the higher is
~the agricultural productivity, There are various

32

studies relating to mechanisation with agricultdral

productivity and showing significant correlation.

3.2.6 Percentage of Agricultural Labourers to the
total Work-force in Agriculture

Land and labour are the principal inputs of
a traditional agriculture. Labour is the primary .01
instrument for'iﬁcreasing production within the frame-
work of traditional agriculture. Even in this modern
times, labour is a crucial factor, where agriculture
is qndertaken through small-sized holdings where
mechanisation is not economical. Here, it is appro-
priate to take note of the fact that in the study
area -~ Tamil Nadu, eighty pexr cent of the total culti-
vated area is 6wned by small-and medium-sized land

.holders.aa “The farm management studies conducted in

32. Indian Society of Agricultural Economics, Op.cit.,
p.148; and National Council of Applied Economic
Research, Impact of Mechanisation in Agriculture

on_Employment, (1973), p.46.
33. P.S. Sharma, "Pattern of Land Concentrestion and
' Elasticity of per acre Composite Crop Elasticity"

Agricultural Situsgtion in Indig, Vol.XX, No.S5,
(1965), p.330.
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Tanjavur district during 1966-67 place the additional
deménd for labourer at 26 per cent due to the intro-
duction of new paddy variety, ADT-27. The same studies
estimate that the labour requirement for irrigated
crops is about three times the labour-input for the

unirrigated crops.34

If the labour-force is not
available at the required level and at the required
time, the transformation of asgriculture may be adversely
affected. Thus in the existing level of technology,
there is a direct relation between agricultural develop-
ment and extent of utilization of the available labour.
Some35 even feel that leaving aside the other inputs,
‘efficient use of human laboqr itself can accelerate
agricultural grthh to a greater extent.

The present study takes up the proportion of
agricultural labourers in the total agricultural work-
forﬁe as an institutional factor. The hypothesis»laid
down here is that there is a direct relationship between
the agricultural productivity and this variable. There
are various studi5836 proving this hypothesis. The
variable taken here suffers from the facts: (a) the

age structure of the labour force is not taken into

34, C, Muthigh, "The Agricultural Labour Problem in
Tanjavur and the New Agricultural Strategy",

Indian Journal of Agriculturgl Economics, Vol.XXV
No.3, (1970), p.20.

35. P.C. Goswami and C.K. Bora, "Demand for Labour in
Rural Areas of Assam: A Case Study in Nowgong
District", Ibid., Vol.XXI, No.t1 (1966), p.37.

36. P.S. Sharma, "Impact of Selected Aspects of Labour
and Land on per acre Productivity", Ibid., No.1,
(1966), p.37; and T.P, Abraham and S.D, Bokil,
"Resource Productivity in Agriculture with Special
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consideration, due to paucity of data; and (b) the

optimum level37 of labour requirement is also not

considered.

3.2.7 Percentage of Scheduled Castes and Tribes
to the total rural population

The Indiéé social system is inconceivable
without caste, which is still the foundation of the
Indian social fabric. It is especially so in the
villages., Caste differences defermine the differences
in modes of domestic and social life, types of houses
and cultural patterns, and occupational characteris-
tics of the people.38 As such, it is no wonder that
this social stratification based on caste influences
the agricultural development to a greatér extent. This
influence can well be noticed when the proportion of
rural Scheduled Castes and Tribes to the total popu-
lation of an area are considered along with the agri=-
cultural developmeht. Scheduled Castes represent
~those communities which suffer or have suffered from
untouchability in one fofm or other chiefly by birth
or caste or by the professionrwhich they practice and
have been subjected to social disabilities. Scheduled
tribes are a category in themselves. They live in

39

isolated areas in more or lass seclusian. As the

reference to labour", lbid., p.92.

37. Optimum being used here to mean the labour required
to get the maximum yield from the farm with other
inputs at the required level.

38, A.R. Desai, Rural Sociology in India (1969), p.38.

39, Census of India, Scheduled Castes and Tribes (Report
armd Tahloa) Val IX Madeoe Pamt YoA(1) [10£1) -~ 1
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1931 census4D notes that "it is they who furnishvthe
backbone of agricultural labour™, the main occupation
of Scheduled Castes and Scheduled Tribes is agricul=-
ture. Though they play a large and important rﬁie in
the agricultural activities in the countfy, tﬁey are
socially much backward.

Many of the recent diffusion?! (of agricul-
tural innovations) studies have shown that adoption
of agricultural innovations is not rapid among thé
Scheduled Caste and Scheduled Tribe, thereby hinder-
ing agricultural development. The high caste people
being in an advantageous position in the social hierarchy
may readily adopt the innovations. Bﬁt the case'is
different with the lower castéfpeople, especially
lSchedpled Castes and 3cheduled Tribss, who may not
take risk.in adopting the new innovations, as they
are financially poor and are more tradition-oriented.
With these considerations, it is here hypothesed that
areas with good percentage of Scheduled Castes and
Tribes may not show a relatively better agricultural
development.

The present study e;presses the rural Sche-
duled Castes and Tribes in terms of percentage to the
total rural population. According to 1971 census,

only 19 per cent of total populafion is constituted

40, Ibid., p.7.

41, P. Roy et al, Agricultural Innovations Among
Indian Farmers, (1968), p.49; and Sachchidananda,

Social Dimensions of Agriculturgl Develaopment,
(1972), p.66.
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by Scheduled Castes and Scheduled Tribes. Though
this is a small percentage, they play an important
role in the agriculture because: (a) More than B85
per cent of the total Scheduled Castes and Scheduled
Tribes live in rural areas and do farming, either as
cultivators or labourers; and (b) There are seven
districts in the state, having more than 20 per cent
of its rural population as Scheduled Castes and
Scheduled Tribes, The variable considered here
suffers from the fact that the age structure of
Scheduled Castes and Scheduled Tribes, number of
cultivating people among them and the size of land-
holdings owned by them are not taken into considera-

tion, due to non-avaiiability of data.



CHAPTER FOUR

AREAL PATTERN OF THE VARIABLES

It is intended to provide here a compre-
hensive picture of the pattern of spatial distri=-
bution of both the explained and the explanatory
variables in order toc be able to build-up the
frame for the analysis.of their mutual inter-

relationships.

4.1' Areal pattern of Productivity

(a) 1954-55

The agricultural productivity among the
twelve districts of Madras Province varied largelyv
in 1954-55, It ranged from R.861.13 per hectare
(South Arcot) to Rs.2B81.84 per hectare (Sa;em), the
coefficient of variation being 35.55 per cent. Only
four districts - two on the eastern coast and two
on the western coast (Fig.5) show productivity
above the state's mean (448.06). South Kanarsa,
the adjoining district of Malabar, has a producti-
vity (442.18), just below the mean. South Arcot
and Coimbatore districts with their high values
.stand completely isolated from other districts in

terms of productivity. This might be due to a
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good share of cash crops in the total crop produc-
tion of these districts. Because of these high
values only; mean for thevstate becomes high and
the standard deviation gets inflated. All the

southern districts, which are in a dry tract and

Table No.Ill
AGRICULTURAL. PRODUCTIVITY

1954-55 1964-65 1969-70

Range 579.29 308.24 397.80
Mean 448.06 410.54  405.33
Standard Deviaticn 157.47 86.77 95.92

Coeff. of variation-% 35.55 21,13 23,66

No.of districts above 4 5 7
mean

Salem, another.-dry district, are with low producti=-
vity level. As seen in Fig.5, barring Salem, agri-
cultural productivity is generally seen decreasing

southward.

(b) 1964-65

The productivity variatiogns among the
districts in 1964-65 are less pronounced than those
of the previous time-period (Fig.13). The coeffi-
cient of variation comes down to 21.13 per cent. The
productivity varies from Rs.595.95 per hectare (Kanya-

kumari) to R.287.71 per hectare (Ramanathapuram).
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There are five districts with productivity above the
- state mean (410.54)., South Arcot, which ranked first
in 1954-55, grades down to the sixth place in this
period. Salem anq Ramanathapuram maintain their low
level of productivity. Coimbatore, Tanjavur, North
Arcot and Tiruchirappalli remain almost in the same

level as in 1954-55, Madurai improves its status.

(c) 1969-70

The Fig.21 clearly shows that the produc-
tivity variations among the districts remain almost
the same. Barring Coimbatore, which tops the list
with a praductivity of Rs,626.76 per hectare, the
productivity gradually falls down from Rs.481.29
(Kanyakumari) to R.228.96 (Dharmapuri). Kanyakumari
and Coimbatore have alternated their places between
1964-65 and 1969-70. The newly-formed Dharmapuri
district takes the place of Ramanathapqram to get
the last place. Six'districts lie above the_state's
mean., The dry distficts - Salem, Ramanathapuram and
Dharmapuri, are, as expected, having a low level of
productivity.

On the whole, no distinct pattern of pro-
ductivity distribution emerges from the maps in any
one of the time-periods. However, generally the
well-knewn dry districts of the state have low pro-

ductivity. Coimbatore and Tanjavur maintain a high
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level of productivity at all the three points of

time.

4,2 Soil Rating Index

The Boil Rating Index adopted in this
represents a normal fertility of the socil in an
and so the same index value is used for all the

points of time. As seen in Fig.6, major portion

study

area

three

of

the state is placed with a fairly high soil fertility.

Table No, III
SOIL RATING INDEX

1954-55 1964-65 1969-70

Range 22.60 22.68 220
Mean 72.98 72. 61 72,
Standard Deviation 6.91 . 6.55 6.
Coeff. of Variation-% 9.58 5,02 8.
No.of dts, above mean 6 T 7

60
95
38

74

The Soil Rating Index ranges from 77.00 to 54.40,

except the single case of South Kanara, which has

an index of 81.20 in 1954-55. The coefficient of

variation is fairly low, below 10 per cent in all

the years. South Kanara, Coimbatore, Tanjavur,

Madurai, Tirunelveli, Salem, Kanyakumari and Dharma-

- puri districts show a fertility above the state msan.

Chingleput, Tiruchirappalli and Malabar have just the
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mean index. Coimbatore, Madurai and Tirunelveli,
with red soil as predominant one which is better
placed in the-content of chemical nutrients, are
seen with high index values. Salem, with its red
sandy soils and Tanjavur, with deltaic alluvial
soil, also have a high rating index. For the high
values noted above, soil fertility alone cannot be
.thought to be responsible, but other factors, in-
volved in building up the index, also might have

helped.,

4.3 Totsl Annual Rainfall

{a) 1954-55

During 1954-55, annual rainfall highly
varies from district to district. It ranges from
471.42 cm. (Soptﬁ Kanara) tob67.31 (Madurai). The
western coastal districts, South Kanara and Malabar,
get extremely high rainfall. South Kanara receives
more than three times the state meén rainfall and
Malabar, more than twice the state mean. As a matter
of fact, these are the only aistricts getting rainfall
more than the mean. Because of this high vealue, the
coefficient of variation gets inflated to as high as
85.33 per cent. Omitting these two districts, the
coefficient of variation calculated for the rest of

ten districts comes down as low as 26.80 per cent.
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It is just one-third of the coefficient of variation
obtained with the inclusion of South Kanara and
Malabar. Based on the mean for the last ten districts
(97.40), northeastern coasfal districts, as seen in
Fig.7, Chingleput, North Arcot, South Arcot and Tanja-
vur fare well. All the southern districts, the
districts in the western plateau and Tiruchirappalli

get rainfall less than the mean.

Table No.IV
TOTAL ANNUAL RAINFALL

1954-55 1964-65 1969-70

Range 404.11 83.29 67.45

!
Mean 149.69 87.92 106.67
Standard Deviation 127.52 20.80 24.98
Coeff. of Variation-% 85.33  23.66  23.42
No.of dts. above mean 2 5 5

(b) 1964-65

During this period rainfall varies from
135.43 cm. (Kanyakumari) to 52.14 cm. (Tirunelveli).
The coefficient of variation is 23.66 per cent. Six
districts experience rainfall more than the mean
(87.92). South Arcaot (86.88) and Tanjawur (85.27)
gei littlé less than the mean. The southern two
districts,.Ramanathapuram and Tirunelveli, get low
rainfall. In this year, along with the northeastern

coastal districts, the plateau region also has fairly
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heavy rainfall., On the whole, it can be nqticed
frqm the Fig.14, that rainfall decreases southward,
with an exception of Kanyakumari district, whicﬁ
tops the list and Madurai. Compared to 1954-55,
rainfall is less in South Arcot, Tanjavur and Tiru-
chirappalli, Tirunelveli and Ramanathapuram remain
in the same position., Coimbatore, North Aréot,

Chingleput and Madurai better their positions.

(c) 1969-70

The coefficient of variation in this period
{23.42) almost remains in the same as that of 1964-65.
Tanjavur, which finds eigith place in 1964-65, gets
first place in 1969-70 with a rainfall of 142.25 cm.
Coimbatore gets the lowest rainfall (74.79). Five
districts, northern coastal districts and Kanyakumari,
receive rainfall above the mean and the remaining
seven districts, below the mean. Generaily, as the
Fig.22 indicates, rainfall deéreases westward and
sduthward (excluding Kanyakumari). In this period
too, Tirunelveli and Ramanathapuram are in the lower
category. Compared to 1964-65, South Arcot, Tanjavur
and Tiruchirappalli fare better. Coimbatore and

Madurai are worst hit.

2

4.4 Percentage of Irrigated Areg

(a) 1954-55

Percentage of irrigation among districts
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varies much from 79.10 per cent to 2.50 pér cent.
Irrigated area is more than the average in six dis-
tricts. It is very near to the mean in Tirunelveli
district. Northwestern districts and Tirqchiréppalli
are with low percentage. Tanjavur, as ekpected with
its well-spread canal irrigation, tops the list with
the percentage of as high as 80 per cént, vMalabar
shows the lowest percentage (2.5%). As rainfall is
usually ;ertain and sufficient in the two western
coastal districts, the percentage of irrigated area
is very low. It can be summarised from ths Fig.8,

" that irrigeted area generally debreases towards the

northwest.
Table No.V
PERCENTAGE OF IRRIGATED AREA

195455 1964-65 1969-70'
Range 76.60 54,60 60.80
Mean . 38.32 47.6§ 45,87
Standard Deviation 20,28 "15.15 16.67
Coeff. of Variation-% 52.63 31.81 36.59

No. of dts. sbove mean 6 5 5

(b) 1964-65

With the exclusion of South Kanara and
Malabar, the variations get reduced in this time-
period. The coefficient of variation comes down

to 31.80 per cent from 52.63 as in 1954-55. The



percentage o% irrigation varies from 78.40 (Tanjavur)
to 23.80 (Salem). Five districts, including the
newly~-formed district of Kanyakumari, are above‘the
mean and the remaining six districts are below the
mean. The high percentage is found in tﬁe north-
eastern coastal districts and the southernmost dis-
trict (Fig.15). It is generally found where canal
and well irrigations are dominant. Low percentage

is found where generally rainfall is low and tank
irrigation, that depends on rainfall, is either domi-

nant or shares considerably.

(ci:1969-70

The variatians are slightly increased in
1969-70. The coefficient of variation is 36.59 per
cent. The 1964-65 pattern continues in this péried
too (Fig.23). The same five districts, four north-
eastern coastal districts and the southern-most
Kanyakumari district continue to be in the above
mean category. Dharmapuri, newly carved out from
Salem district, reads the lowest. It is in thg
northern part of Salem of 1964-65, where the rain=-
fall is meagre and well-irrigation is also highly

limited as the water table is very low.

4,5 Fertilizer Consumption

(a) 1964-65
The variations in the.fertilizer consump-

tion among the districts are fairly high. The fer-
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tilizer consumption ranges from 4.56 tonnes (Coimba-
tore) to 1.93 tonnes (Tanjavur), average being 3.78
tonnes per 100 hectare. The coefficient of variation
is 25.14 per cent, Only two districts, Coimbatore
and Tiruchirappalli apply fertilizer more £han the
state mean. Coimbatore, where cultivation of cash
crops like cotton, sugarcane and tobacco, is ccnsi-‘

derably in larger area and the average land-hqlding

‘Table No.VI
FERTILIZER CONSUMPTION

195455 1964~65 1969-70

Range 2.63 4,27

Mean ' No 3.78 5,71
Standard Deviation Data 0.80 1.37
Coeff. of variation-% 25.14 24,07
No. of dts. above mean 2 v 6

per a cultivating household is fairly high (of course,
highégt in thes state), tops thes list. Tanjavur is

at the bottom of the list. This low consumption is
mainlydue to the large percentage of irrigated area.
The pﬁrcentage of irrigated area in Tanjavur_islalmost
twice that of Coimbatore. South Arcot, Salem and
Kanyakumari have a consumption 1evei very near to the
mean. Excluding Kanyakumari, as seen in Fig.16,

South Tamil Nadu where irrigation is also low,

consumes less dosage of fertilizer.



{b) 1969=-70

Fertilizer consumption has increased con-
siderably - almost doubled - from that of 1964-65,
But the variations in it among the districts almost
remain the same, the boefficient<of variation being
24,07 per cent. The fertilizer application ranges
from 8.09 tonnes per 100 hectare { South Arcot) to
3.82 tonnes (Dharmapuri), with a mean of 5.71 tonnes
per 100 hectare. ' The number of districts above the
mean have increased to six including all the northern
districts (Fig.24), except Tanjavur and Dharmapuri.
Coimbatore is pushed down to the second place by
South Arcot, which tops in the fertilizer consumption.
It is interésting to note that North Arcet, which
comes laét but one in 1964-65, gets third place in .
1969-70. Tanjawur district fares better and Kanya-
kumari comss down to ninth place. Dharmapuri and
Ramanathapuram, the two dry districts of Tamil Nadu,

show low consumption of fertilizer.

4,6 Index of Mechanisation

{a) 1954-55

The mechanisation index widely varies among
districts. It ranges from 7.71 (Chingleput) to 0,66
(Malabar), with a mean of 3.04. The coefficient of
'variation is as high as 66.66 per cent. Five districts,

northeastern coastal districts of Chingleput and
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and Arcots and the interior districts of Coimbatore
and Madurai (Fig.9), stand above the mean. All the
- southern disfricts, except Madurai, the north central
districts and Tanjavur and the westem coastal dis-
tricts are less progressive in mechanisation. As the

cultivation is assured with canal irrigation and

Table No., VII
MECHANIZATION INDEX

1954-55 1964-65 1969-70

Range 7.05 5.73 6.77
Mean 3.04 3.16 3.25
Standard Deviation 2.32 1.89 2.19
Coeff. of variation-% 66,66 63.01 67.65
No.of dts. above mean 5 6 6

1
tenant-cultivation is dominaht,tz Tanjavur comes out

to be the last but one in mechanisation. South Kanara
and Malabar are also poor in mechanisation, as they

are assured with rainfall.

(e) 1964-65

The variations in mechanisation is still
high among the districts, the coefficient of varia-
tion being 60.01 per cent. The mechaniéation index
varies from 6.19 {Chingleput) to 0.46 (Kanyakumari)

with a mean of 3.16. Six districts get more than

42.1. According to 1961 Census General Report, Vol.IX,
Part IA,II, p.469, 33.6% of rural households do
cultivation in the lands of others in Tanjavur
district. It is highest in the state. (For de=-
tails, see Appendix-X)
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the mean index values. Chingleput keeps its first
place. Salem and Tiruchirappalli are entered into
this above~mean category and Madurai gets down to
eigth place. Generally, the mechanisation index
decreases southward, as seen in Fig.17. All the
southern districts and Tanjavur are poor in mecha-
nisation. Dry Ramanathaburam and agriculturally
developed Kanyakumari districts show a very low
mechanisation index,

(e) 1969-70

The variations in mechanisation get in-
creased in this time-period. The coefficient of
‘'variation increases to 67.65 per cent. The index
ranges from 6.78 (Salem) to Kanyakumari (0.01),
giving out a mean of 3.25. The same six districts,
as come out during 1964f65, remain to be above the
mean and the remaining six districts, beslow the mean.
But the positions are much changed. Salem rises to
first place and Chingleput goes down to third place.
There is no chénge in the positions of districts of
low level of mechanisation (Fig.25)., The newly-
formed Dharmapuri district finds a place jus? above

Tanjavur.

4.7 Progortioh of Agricultural Labourers

(a) 1954-55
The percéntage of agricultural laboure:

varies from 45.36 (Malabar) to 19.54 (Ramanathapuram)



Six districts are above the mean (29.51%) and the

remaining six districts below the mean (Fig.10).

Table No. VIII
PROPORTION OF AGRICULTURAL LABOURERS

1954-55 1964-65 1969-70

Range 25.82 24,22 34.63

Mean 29.51  37.16 45,92
Standard Deviation 8.18 T7.73 9.84
Coeff. of variation-% 26,66 20.80 21.43
No.of dts. above mean 6 7 6

Large percentage is generally found in the agricul-
turally intensive areas, which show high productivity

too.

(b) 1964-65

The pattern of 1954-55 continues in this
time-period too. The variations among the districts
go down; the coefficient of variation is 20.80 per
cent. Seven districts have agriculturasl labour-force
above the mean (37.16%). The central belt of the
state (Fig.18) including North Arcot, Salem, Tiru-
chirappalli and Rameanathapuram is below the mean.
Tirumelveli improved its percentage and ranks in the

above-average category.

(e) 1969-70
The variations among the districts get

siightly increased; the coefficient of variation is
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21.43 per cent. Six districts fare above the mean
(45.92%) and other six districts below the mean.
South Arcot ranks down to the bélow me an category,
yet it is just near to the mean., Kanyakumari gets
the first place with 60.91 per cent of the ag:icul-‘
tural labour for#e and ths newly-formed Dharmapuri
district attains the last place with 26.28 per cent;
much below the mean. Dry districts like Ramanatha-
puram, Salem, Dharmapuri (Fig.26) are found with low
percentage. At the same time, the intensive agricul-
tural districts of North Arcot and Tirucﬁirappélli

too get low percentags.

4.8 Proportion of Scheduled Castes and Tribes

(a) 1954-55 \

The variations in the percentage of Sche-
duled Castes and Scheduled Tribes among the districts
are fairly high, the coefficient of variations being
35.29 per cent. The percentage of Scheduled Castes
and Tribes ranges from 7.10 per cent (Sauth Kanara)
to 28.60 per cent (Chingleput). As seen in Fig.11,
five districts, northeastern coastal districts and
Tiruchirappalli, are bestowed with the Scheduled
Castes and Tribes above the state mean (16.81). All

the western and southern districts are in the'below-

average category.
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{b) 1964-65

" The variations are still strong. The
coefficient of variations is 34.31 per cent. The
percentage of Scheduled Caste and Scheduled Tribe
varies from 32,30 (Chingleput) to,4.10_(Kanyakuﬁari).
with a mean of 20.46 per cent. Only four districts,

‘ Table No.IX
PROPORTION OF SCHEDULED CASTES AND TRIBES

1954-55 1964-65 1969-70

Range 21.50 ’ 28.20 28,80
Mean v 16,81 20.46 20.20
Standard Deviation 6.03 - 7.02 6,84
Coeff, of variation-%  35.29 34,31 33.89
No. of dts. above mean 5 4 5

northeastern coastal districts (Fig.19), show the
percentage.above the mean, Tiruchirappalli is very
near to the mean. All the sguthern districts and
western districts of Salem and Coimbatore show the
percentage less than the mean. Kanyakumari, which
- ranks first in the productivity gets the last place
in the percentage of Scheduled Caste and Tribe

population.

{e) 1969-70 A
The Scheduled Caste and Scheduled Tribe
percentage variations continue to be strong, ranging

from 32.80 (Chingleput) to 4.00 (Kanyakumari). The



coefficient of variation is 33.89 per cent. ~As saen
in Fig.27, northesastern coastal districts and the
interior Salem district, have Scheduled Caste and
Scheduled Tribe population above the mean percentage
(20.20). Tiruehirappalli with its Scheduled Caste
and Tribe percentage of 20.10, is very near to the
méan. All fhe southern diétricts, Coimbatore and
the newly-formea Dharmapuri district form the below-
_mean category. Kanyakumari continues to be the

lowest,



CHAPTER FIVE

DETERMINANTS OF AGRICULTURAL PRODUCTIVITY
IN TAMIL NADU
- A MULTIPLE REGRESSION ANALYSIS

A step-wise regression procedure - a
special type of.multiple regression analysis -~ is
employed here to get the best possible predictors
by which larger part of the variations in produc-
tivity can be explained. In the stepwise procedure,
a series of intermediate regression equations are
obtginedt one for each addition of variable, until
all variables are added and the finél regression
equation is reached. The variasbles are added in
order.of their improvement to the overall goodness
of fit and the intermediate regression equations
provide the best values of the coefficients for the
spe;ific variables included in the equation.‘ Thus
at each step, a ragfession equation is provided,
which is the optimum for the included Variables.1
The cumqlative sum of squares of the multiple 'R!

and the standard error of the estimate are alsoc pro-

vided at each step, thus indicating the variance

1. D.P., Hauser, "Some Problems in the Use of Step-
wise Regression Techniques in Geographical
Research," The Canadian Geographexr, Vol.XVIII,
No.2 (1974), p.148,
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included and the confidence limits. The standard
error of the estimate for the equation can be treated
as a standard deviaticn and there is a 95 per Ceﬁt
possibility that actual values will differ from the
regression values by not more than twice the

standard srror of the estimate.

5.1 Step-wise Regression Analysis: 1954-55

Six predictors are added and related with
the agricultural productivity one by one in the

step-wise regression procedure., They are:

Xy = Soil Rating Index
X2 = Annual Rainfall in cm.

X3 = Percentage of Gross Irrigated Area to
the Gross Cultivated Area

>
]

4 Mechanisation Index

>
[}

5 Percentage of Agricultural Labourers to
the Total Agricultural Population

X6 = Percentage of Scheduled Castes and Tribes
to the Total Rural Population

Y = Agricultural Productivity

The‘first predictor introduced is the percentage of
agricultural labourers to the total agricultural
population with which the criterion variable gets
the highest correlation of 0.42 (Appendix-%IV.).
The least important variable that is gdded lastly

is the soil rating index. The order by which the
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independent variables are added is given in the
following table X (for details, see Appendix-XX).
The third column shows the varigbles in order of
their goodness of fit; the fourth, the cumulastive
multiple correlation coefficient. The fifth column
gives the square of.the multiple correlation coeffi-
cient which is equivalent to the proportion of totsl

variance accounted for by the equation. The R? is

Table No.X
ORDER OF VARIABLES ADDED

Included V- R 2 Increaée Std.
Variables Rex100 in Error
R2x100

X5 ‘ 1 .419% 17.8 - 149,94
X5 X4 2 .529 28.0 10.5 147,65
X5 X4 X3 3 .558 31,2 3.2 153.13
X5 X4 X3 X6 4 L8595 35.4 4,2 158,61
X5 X4 X3 X6 X2 5 .,598 35.8 0.4‘ 170.76
Xs X4 X3 Xé X2 X1 § . 601 36.1 0.3 186.59

* Significant at '20% level

V- = Variable newly added

= Mechanisation Index

= Total Annual Rainfall
= So0il Rating Index

o b w N -
i

= Percentage of Irrigéted Area

Percentage of Agricultural Labourer

Percentage of Scheduled Castes and Tribes
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expressed for convenience as a percentage. The sixth
_coldmnvlists the increamént of total variance, also
expressed in percentage. The last column lists the
standard error of the estimate for the equation in
that step.

| The initial variable accounted for 17.5 per
cent of the total variance, the first four together
35.4 per cent and the remaining two add some 0.7 per
cent only. Thus aonly 36.1 per cent of the areal vari-
ations in the agricdltural.productivity over 12 dis-
tricts is explained by the six independent variables
considered here. The overall square of the multiple
correlatioh coefficient is not significant esven at

20 per cent ievel.and so also the regreésion coeffi-
cients, except that of percentage of agricultural
labourers which is significant at 20 per cent level.
Further the standard error of the estimate és.féirly
high and decreases at the second step only by very
small amount., From third step onwards, it starts in-
creasing rapidly. YWith this overall result, it can
well be concluded that the functional relationship
between the productivity and the explanatory variables
considered here is very weak. This may be due to the
following facts: (a) The explanatory variables might
notvhave been sensitive enough to explain the veria-

tions in a period (here in the year 1954-55) when the
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agricultural activities were almost traditional with
all social impediments., So, if some of the institu-
tional factors, like size of holding, land-tenure
system and farmers' indebtedness and credit facili-
ties, are included in the regression madel,.the result
would have been an encouraéing ane, (b) The result
might have alsc been affected by the high intercorre-
lations between irrigation and Scheduled Castes and
Tribes (0.83) and between mechanisation and Scheduled‘
Castes and Tribes (0.71); and by the moderate inter-
correiations between rainfail and ir§igation (=-0.52)
and between rainfall and Scheduled C;Etes and Tribes
(-0.51). \

Thus, no variable add significantly to the
RZ; no regression coefficient is significéﬁt even at
20 per cent level, except tHat of agricultural labourer.
So, choosing the best set of variables and further

analysis are not attempted for the year 1954-55,

5.2 Step-wise Redression Analysis: 1964-65

A step-wise regression is attemped with’
‘seven explanatory variables to measure the strength
of each variable in explaining the variation in the
agricultural productivity. The seven predictors are

listed below:

X1 = Spil Rating Index

X .Tatal Annual Rainfall in cm,

it

2



- 94 -
X5 = Percentage of Gross Irrigated Area to
the Gross Cultivated Area

X4 = Fertilizer Consumption per 100 hectars
~of Irrigated Area '

>
L]

5 Mechanisation Index

X6 = Percentage of Agricultural Labourers
to the Total Agricultural Population
X7 = Percentage of Rural Scheduled Castes

and Tribes to the total Rural Populatioﬁ.

The regression procedure starts with the
predictor rainfall and ends with the inclusion of
fertilizer. Thus rainfall becomes the most important
predictor, This fact can be strengthened by the fact
that the correlation between the rainfall and the
productivity is the highest (0.69) ana between the
fertilizer and productivity, the lowsst (0.13) as
seen f}om the correlation matrix (Appendix~XVI).
Further, the partial correlation matrix also shows
the léast relationship between the latter too
(Appendix-XVII),

All the seven independent variables put to-
gether explain 88.8 per cent of the areal variations
in the productivity among the eleven districts of
Madras State. The table (No.XI ) gives the resultsA
step by step (for details, see Appendix-XXI), as

obtained from the step-wise regression procedure.
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Table No. XI

ORDER OF VARIABLES ADDED

Included 2 Increase :
Variables V- R R"x100 in Ei:d;
R2x100 o
X2 X1 X1 JTT9* 60.8 13,1 63.70
X2 X1 X7 X7 .8258 68.1 7.3 61.37
0@ 8
X2 X1 X7 X6 X6 .896 82.3 14,2 51598
a8 :
X2 X1 X7 X6 Xs X5 .930 86.6 ' 4.3 47.09
£
XZ X1 X7 X6 X5 X3 X3 ,941 88,5 1.9 48,65
X2 X1 X7 X6 X5 X3 XA-»--—X4 «942 88.8 0.3 55.57

3

* Significant at 2.5% level;
@ Significant at 5% level;
£ Significant at 10% level.

V- = Variable newly added.

It is interesting to note in the order of
variables added that the first two variables are tﬁe
environmental factors; the second two variables, the
institutional factors; and the last three, the t?Ehno-
logical factcrs.& The R2 reveals that the enviroﬁmental
and institutional factors dominate in explain;ng the
variations in the agricultural productivity. The first
predic tor empiains 47.6 per cent of the total variance,
‘nearly half the variations explained. The first four
variables put together account for 82.3 per cent and
the remaining fhree, only 6.5 pér cent. The 'R' is

highly significant upto fifth step but in the sixth step
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with the inclusion of irrigation, it is significant
only at 10 per cent level. In the last step which
includes fertilizer, the result gets insignificant.
Rainfall is flositively related, as expected
and its régression coefficient is significant at 5 per
level. 'R' is significant at 2.5 per cent level. Soil
Rating Index is the second predictor added and ra;ées
the R? to 60.8 per cent., 'R' is still.significant at
2.5 per cent level. When rainfall exerts a dominant
influence on the productivity, it is quite natural for
the soil to follow it, as generally rainfall affects
the crop through soil., The third and fourth predictors
account for 21.5 per cent of total variations. Though
proportion of agricultural lsbourers is the fourfh
variable added, its addition to the R® of the third
step is twice the value by which the third predictor

2

adds to the R~ of the second s£ep. 'R' is significant

at 5 per cent level in both the steps. The last three

predictbrs add little to Rz.

5.2.1 Overall Picture of Regression Loefficients

Tﬁe table No.XII can very well show the
pattern of regression coefficients, as the variables
are added one by one. The rainfallf agricultural labour,
mechanisation index, irrigation and fertilizer are all
positively related with the agricultural productivity,

throughout the steps, since their introduction. The



Table-NanII
REGRESSION COEFFICIENTS OF THE VARIABLES STEP-WISE

‘\““-m
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Rainfall 2.88%  2,50%* 2.13% 1,528 1.05 0.59 0.72
Soil 4.94% 4,59% 1.68 - 0.65 0.02 00.73
5.C, and S.T. - 3.57 - 6.44% _11,44%*% _13,22%* -10.91
Agri. Labourer 5.282 7.85%* .5,69 4.55
Mech. Index 18.78% 21.46% 10.86
Irrigation 1.76 2.24
Fertilizer 19,50

* Significant
** Significant
@ Significant
& Significant

at 2% level
at 5% level
at 10% level
at 20% level
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Scheduled Castes and Scheduled Tribes_are negatively
related throughout the steps. _Soil introduced as a
positive variable in the.second step gets négative
relatioAsHip in the fifth step wﬁen mechanisation
index is‘addéd in the regression model. No variable
is significantly related in the last sten, Rainfall
is significant oniy in the first two steps.’ The Sche=-
duled Castes and Tribes are significant at 5 per cent

level in the fifth and sixth steps.

5.2.2 O0Overall Analysis of Residuals

The Table No.XIII.indicates the overall
picture of the unexplained variations among the dis-_
tricts in each step. For the first three steps, the
districts showing the productivity more than estimated
one are more in number; and for the remaining four
steps, reverse is the case. South Arcot and Coimba-
tore districfs show positive deviations throughout
the seven steps. Negative factors are pulling down
the productivity throughout the seven steps in Salem.
Based on an assumption that the lowest deviation
among the seven steps of a distribt indicate the best
possible equation for that district, it is noticed
that seven out of eleveﬁ districts of Madras State
get the best-fit equation within the three steps,
involving rainfall, soil and Scheduled Castes and

Schedulsad Tribes.



Table No. XIII
DISTRIBUTION OF RESIDUALS AMONG' DISTRICTS IN EACH STEP

PERCENTAGE OF

Range of Residuals

27.69 27.41

RESIDUALS No. of

~.-3teps___

V:zgagle iaig- Soil SC/ST Agric;l- ?egh. I:;iga— igrti— Nega- Posi-

District e a Lagggrer naex 1on 128T yive tive
Step 1 2 3 4 5 6 7
Chingleput -23,17 -21.93 - 8.94 -11.09 -15.37 -15.36 -14.10 €% ¢
South Arcot 1.34 3.11  9.65 9.10 5.47 7.49 5,84 - 7
North Arcot - 6,82 - 1.35% 1,56 10.40 15,17 12.33 13.31 2 5
Salem -32.14  -38.66 -39.65  -19.33 =11.92 - 7.61 - 9.29 7 -
Coimbatore 19.96 16.36 14.33 11.09 4.09 6.76 6.50 - 7
Tiruchirappalli 6.81 5,10 2.38 12.27 2.88 - 2.31 - 1.90 2 5
Tanjavur 10.19 5.13 9,98 - 0.04 5.93  2.72 1.68 1 6
Madurai 1,51 -.3.53 - 4,89 - 7.42 - 3.64 0.58 2.52 4 3
Ramanathapuram -25.47 3.56 ~ 3.58 -10.41 - 7.52 - 5,68 - S5.77 6 1
Tirunelveli 16,01 6.43 1.46 - 4.43 - 1.73 = 2.65% - 2,37 4 3
~ Kanyakumari 8.15 7.49 . 0,93 -1.08 =-1.32 - 3,03 -.3,25 4 3
52,10 60.59 53.98 31.60 30.54
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5.2.3 Identifying the best set’of predictors

The best set of independent variables -
hévihg strong rel=tionship with dependent vériabla,
~ has to be picked out from the étep-wise regression
analysis, to build a best-fit regression model, This

has been decided on five founds: (a) R2

s (b) 'F' and
't' tests; (c) colliniarity and multicolliniarity;
(d) the distributional pattern of the residuéls; and
(e) some personal judgements.

(a) The first four variables explains 82.3
per cent of the variations and the remaining thrge
variables add little to the to tal Rz, anly 6.5 per
cent. '

(b) 'R' is Bighly significant upto fourth
step; and mddeiately significant in its fourth énd
fifth steps., It is not significant at the last step,

{c) There are moderately high intercorre-
lations between soil and agricultural labourers (0.46);
between irrigation and fertilizer (-0.48); bstween
irrigation and Scheduled CastSS‘andvTribes (0.45);
and between fertiliier and mechanisatidn (.58).

There are hioh intercorrelations between irrication
and agricultural labourers (.79) and between mechani-
sation and Scheduled Céstes and Scheduled Tribes (.65).

{d) With the above considerations the first
three variables - raihfall, soil and Scheduled Castes

and Tribes alone turn out as significant variables.,
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But these are some other considerations also to be
looked into: (a) The variable, agricultural labourer
explains more than the variable, Scheduled Castes and
Scheduled Tribes and its regression coefficient and
'R' at the fourth step are also significant. Further,
many studies show tHat agricultural labourer is also
more important in influencing agricultural producti-
vity. So the equatioﬁ at the fourth steo may also be
one of the best-fit equations. (b) The Scheduled
Castes and Scheduled Tribes variable adds;to the R2
only 7.3 per cent and its regression coefficient is
not significant. So it has been left out and a new

equation (eigth model),

.y = a + box, + byx, + bex, + e
involving rainfall, soil, and agricultural labourer
has been worked out (Appendix~XXIII). This eigth
model explains 63.2 per cent of the variations in the
agricultural prodbctivity. The 'R' is significant at-
10 per cent ievel. All the variables are positively
related with the productivity. The regression cﬁef—
ficient of rainfall alone is significant at 2.5 per
cent level.

, The~arguments so far advocated indicate
that there are three possible equations each of which
claim to be the best-fit on some grounds:

1. ¥ = a + byxy *+ byx, - boxs + bexo +

R2 = 82.3
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- b_ox. *+ e

2. y = a ¢+ bzx2 + b,lx1 7%7

R = 68.1

+ b . x, + e

3. y = a + b2x2 + b1*1 6%6

R = 63.2
The fnllowing table XIV portray the distribution of
residuals among the districts for each of the three
- selected equations. The range of deviations is higher

Table No. XIV
DISTRIBUTION OF RESIDUALS

Percentage of Residuals

District

Model 1 Model 2 Model 3
Chingleput -11.09 - B8.94 -26,62
South Arcot 9.10 9.65 0.95
North Arcot 10.40 1.56 1.08
Salem -19.33 -39,.65 -30.79
Coimbatore 11.09 14,33 15.77
Tiruchirappalli 12.27 2.38 9.60
Tanjavur - 0,04 9,98 - 0.05
Madurai | - 7.42 - 4,89 - 4,07
Ramanathapuram’ -10.41 - 3.58 3.16
Tirunelveli - 4,43 1.46 5.72
Kanyakumari - 1,08 0.93 8.70
Range of Residuals 31.70 53.98 46.56
R2 82.3 68.1 63.2

-both in the second and third equations than in the
first one.

All these considerationé push forward the
equation involving iainfall, soil, Scheduled Castes

and Tribes end agficultural labourer to become fairly
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a best-fit equation. Thevvariables explain more than
four-fifths of the variations in the agricultural
productivity in Madras State.

The residual map (Fig.28) drawn for this
‘equation shows the areas of positive and negative
factors affecting the productivity. In Tanjévur, the
deviatian is almost nil, thereby pointing oﬁt that
productivity variations in that district are mostly
due to fhe combined effect of these selected four
variables. In Kanyakumafi district also, the devia-
tion is negligible. Out of the remaining districts,
four districts are with bositive factors and five
other districts with negative factors. Negative
factors are highly active in Salem (19.33%) and
Chingleput (11.09%).

5.3 Step-wise Regression Anglysis: 19693-70

The steo-wise regression procedure is
attempted with the following seven predictors for

1969-70:

>
]

1 Soil Rating Index

X2 = Total Annual Rainfall in com.

X3 = Percentage of Gross Irrigated area to
the Gross CultivatedArea

x\
]

Fertilizer Consumption per 100 hectare
of Irrigated Area

X5 = Mechanisation Index
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X6 = Percentage of agricultural labourers
to the total agricultural population
X6 = Percentage of rural Scheduled Caste and
Scheduled Tribe to the rural population
Y = Agricultural Productivity

All the seven independent variables together account
for 91.5 per éant of the areal variations in the agri-
cultural broductivity‘over twelve districts of Tamil
Nadu. The first variable added is the percentage of
agricul£urél labourers with which only the dependent
variable gets the highest correlation coefficient of
0,72 (Appeﬁdix-XVIII). The last variable included

in the model is the soil rating index. The following
table {XV) lists the results of the step-wise regres-
sion procedure (for details, see the Appendix-XXII):

Table No.XV
ORDER OF VARIABLES ADDED

Included Variable V- R R2x100 Increase Std.

in Error

R2x 100

Xg X g .724% 52,5 - 72.39
Xg X, X, +891% 79.4 26.9 50.16
Xe X, Xy Xy .937* 87.8 8.4 40.99
Xg X4 X3 X¢ Xg .9462 89,5 1.7 40.68
Xg X4 Xy Xg Xq Xy .949% 90,1 0.6 42.67
Xg Xy X3 Xg X4 X X, .954* 91.0 0.9 44.38
Xg X, Xq x5 xI Xy X .956# 91.5 0.5 48,44

* Gignificant at .1% level; & Significant at 1% level
e Slgnzflcant at .5% level; + Significant at 2.5% level
# Significant at 5% level
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The initial variable_alone accounts for 52.5 per cent
of the total variance and the first three variables
together explain B87.8 per cent., But tge remaining
four variables add only 3.7 per cent. 'R' is highly
significant throughout tﬁe steps. Even with the in-
clusion of all the variables, it is significant at

5 per cent level. It is interesting to note that

the factors responsible for the technological bresk-
through in the agriculture and their related inﬁut

of agricultural labourers dominate in explaining the
productivity, in contrast to the period of 1964-65
when the environmental and institutional factors domi-
nated.

The percentage of agricultural labourers,
as expected, is positively related and its 'R' is
highly significant, at 1 per cent level. The second
predictor added is fertiiizer cansuhption, one of the
tmportant technological inputs. It explains 27 per
cent of variations, and slong with the first predic-
torvexplains three-fourths'of variations., The 'R
is highly significant, at .1 ber cent level. The
third and fourth variables are also drawn from tech-
nological factors and they explain nearly 11 per cent
of the variations. 'R' is significant in these steps
too. By the remaining steps, little is added to

the 'R'.
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5.3.1 Overall Picture of Regression Coefficients

The regression coefficients of the percen-
tage of agricultural labourers fertilizer consumption
and the soil are positive throughout the steps, since
their addition (Table No.X@@». The mechanisation,
Scheduled Castes and Tribes and rainfall are nega-
tively related with productivity throughout the steps
since their respective introduction, Irrigation is
also negatively related but in the sixth step along
with rainfall, it gets positiyely related. &ll the
regression coefficients are highly significant upto
the third step. The fertilizer consumptioh is sighi-
ficantly related with productivity in all steps since
its inclusion. The agricultural labourers and mecha-

nisation are slso moderately related wi th productivity.
5.3.2 Overall Picture of Residuals

The table-XVII aepicts the pattern of resi-
pruél distribution among districts in each step. In
\fhe first two steps, the districts having negative
deviations more in number and in the sgcond two steps,
three with positive deviations dominate. 1In £he last
three steps (Steps 5, 6 and 7) districts having posi-
tive and negative deviations are equal in number,
Negative factoré are active in Salem and Tiruneiveli,

Chingleput and South and North Arcots. In Tirunelveli

district, deviations are not only negative but also



REGRESSION COEFFICIENTS OF THE VARIABLES - STEP—WtSE

TABLE No. XVI

Step 6

Step 1 Step 2 Step 3 Step 4 Step 5§ Step 7
Agricultural Labourer 7.06*% 6,69%% 9 57% 8.51%*  7,80% 6.34" 4.94
Fertilizer 36.31*%*  43,48%% 54,48%** 55,20%* 55,35¢ 57,408
Irrigation - 2.48% . 2,368 1.68 0.40 1.42
Mech. Index - 9.78 7.74 6.82 - 9.28
S.C. and S.T. 1.91 3.66 - 4,11
Rainfall 0.91 - 1.22
Soil 1.42

* Significant at 1
** Significant at 1

£ Significant at 5% level
@ Significant at 10

+ Significant at 20



Table No. XVII

DISTRIBUTION OF RESIDUALS AMONG THE DISTRICT IN EACH STEP

PERCENTAGE OF RESIDUALS No.of
' Agricul- Ferti- Irri a; Mech‘ SC/ST  Rain- Soil ----2t2B2___
District joriable Liﬁﬁiier lizer t;og Index fall Mega- [Fosi-
Step: X 2 3 4 5 6 7
Chingleput -10.61 =16.30 =~ 7.49 - 2.96 = 1.36 - 0,00 1.17 2 5
South Arcot 14.77 - 3,75 -« 0.55 - 4,42 -~ 3,88 - 1.12 - 0.46 1 6
North Arcot 8.73 - 3.43 1.23 = 1.32 = 2,56 = 2.98 - 3.25 2 5
Salem - 3.85 -9.,5 16,03 - 9,04 - 9,01 - 7.03 - 5.77 - T
Dharmapuri -16.44 10.34 8.09 6.16 6.24 12,62 9.69 6 1
Coimbatore 27.40 17.64 9.32 B8.37 B,75 7.45 T.15 7 -
Tiruchirappalli 11.93 2.93 4,12 7.87 5,26 0.90 - 0.19 6 1
Tanjavur -10.76 - 3.81 7.56 7.61 7.77  6.67 4.31 5 2
Madurai - 5,61 6.91 .89 1.91 4.35 4.46 4,32 6 1
Ramanathapuram -21.45 - 0,72 4.66 0.46 1.61 - 3.12 1.61 4 3
Tirunelveli -16.48 11,46 -16.87 -18.86 -17.16 =-18.28 -19.83 - 7
Kanyakumari - 6.21 4.39 1.22 0.61 - 3.14 - 1.47 - 0.60 3 4
Range of Residuals 48,85 33.94  26.19 27.23 25,91 30.90 29.52
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high throughout the.steps. On tha basis of lowest
deviation among the steps two-thirds of the districts
i? the state get the best-fit equations within the
first four steps involving agricultural labourers,

fertilizer, irrigation and mechanisation.
5.3.3 Identifying the best set of Predictors

(a) The set of first three variables explain
B7.8 per cent of the variations and the remaining
variables account only for meagre 3.7 per cent of the
variations.

(b) In all the steps 'R' is significant at-
least at 5 per cent level. The regression coeffi-
cients in the firét three steps are highly signifi-
cant. From fourth step onwafds, the variables gra-
dually loose their significance. Fertilizer consump-
tion alone remains significant all through the steps.

(c) The standard error of the estimate goes
on decreasing upto the fourth étep gnd then starts
increasing. The decrease in the staﬁdard error with
the inclusion of mechanisation (at the fourth step)
is highly marginal.

(d) There are some high and moderate inter-
correlations which have to be accounted for iAppen-
dix-XVIII). High intercorrelations are found between
rainfall and irrigation (0.8); between irrigation and
agricultural labourer (0.7); and between fertilizer

and mechanisation (0.7).
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The Rz, the regression coefficients.and

the standard error of the estimate, thus clearly
- ST

indicate that the first three al%§E£g§ - agricul-
tural labourers, fertilizer consumption and irriga-
ted arsa, are significant ones. As the technologi-
cal factors dominate in explaining the variations
in productivity during 1969-70, mechanisation index
may also be included in the equation, though it
does not add significantly. Thus the fourth equation
becomes best-possible one. But the problem arises
due to the inter-correlations listed above. 90 it
has been décided to build-up two other different
models, one involving agricultural labourers and
mechanisation index (eigith regfession model) and
second onevinvolVing fertilizer consuﬁption and
irrigatedlarea {ninth regression model) (Appendix
XV and XVI). |

The eigth model explsins 61.8 per cent of
the variations. The 'R' is significant at 2.5 per
cent level. The regression coefficient of the agri-
cultural léboUrers is sigﬁificant at .5 per cent
level and that of mechanisation index;-at_10 per
cent level, All the variables are positively rela-
ted. The ninth model explains 40.8 per cent of the
variations4in the productivity. The 'R' is signi-

ficant at 10 per cent level. The regression co-
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efficient of fertili?er cansumbtiqn is significant
at 10 per cent level and that of irrigation only at
20 per'cent_levél. ‘Both the yariables are positively
related with the productivity.

As discussed abqve, there are now three
equations from which best«fit eguation has to be

identified.

y=a+t b4x + bax + e

R = 40, 8%

The significance af R2 and the regression coefficients
of these models have alreédy been noted in the pre-
ceding paragraph. The following table (XVIII) gives
the residualé:calculatad for the districts for each
of the three selected models. The range of deviations
is low in the first model, when compared toc the other
models., In the third model, it is twice the value of
the first~-model., The total deviation {irrespective
of the signs) is pretty high in the second and third
models. |

All these factors favour towards the equa-
tion involving agricultural labourers, fertilizer

consumption, irrigated area and mechanisation index.
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There are intér;orrelations among these variables but this
can be tolerated because: (a) omission of any of the inter-

correlated variables does not hetter the results, as found

Table No . XVIII
DISTRIBUTION GF RESIDUALS

€Chingleput - 2.96 -20,44 -13.30
South Arcot - 4,42 11.76 - 8.16
North Arcot -1.32 6.61 -13.25
Salem - 9.04 -16.24 = =14,12
Dharmapuri ' 6.16 - 1.22 ~26.22
Coimbatore 8.37 24.91 27.99
Tiruchirappalli 7.87 2.26 -13.42
Tanjavur 7.61 - 8.44 0.32
Madurai 1.91 -0.96 17.80
Ramanathapuram 0.46 - 6.21 -15.30
Tirunelveli _ ~-18.86 =10.91 - 1.60
Kanyakumari 0.61 - 0.26 21.82
Range of Deviations 27.23 45,35 54.21
rR2 89.5% 61.8% 40.8%

in the eigth and ninth models, and (b) the fouf variables
in the fifst equation form a best set of variables as they
all put gogether represent a modern trend in the agricul-
tural production and sn may éxnlain the productivity varia-
tions well in a period (1969-70) which is after some five
yéérs since the introduction of variocus programmes of
ééricultural development, Thus, proportion of égricultural
labourers, fertilizer consumption, percentage of irtigated

area and mechanisation index for the best set of variasbles
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explaining variations in productivity during 1969-70.

The map (Fig.29) drawn for the residuals
indicate the areas influenced by the positive factors
as well as the areas affected by thé negative factors.
Positive factors are acting in the cent;al and southern
parts of the state. The exception in the southern region
is the district of Tirunelveli which shows exceptionslly
high negative deviation. The negaéive factors pull down
the potential productivity in the northeastern coastal

districts and Salem and Tirunelveli districts.



CHAPTER SIX
CONCLUDING REMARKS

An attempt has been made here to summarize
the main conclusions emerging from the foregoing
study. Productivity turns out to be the only alter-
native to raise agricultural produc tion, when area-
increasing method is not feasible. By producfivity,.
is meant agricultural output per hectare in terms of
money value.

Agriculturél productivity varies over
space as well as time. Factors responsible for
thess variations in productivity are numerous and
complex. They may conveniently be groupe@ into
three sets of factors: environmental, technological
and institutional. The present study takes up seven
sensitive predictors - soil and rainfall from the
environmental group; irrigation, fertilizer consump~
tion and mechanisation from the technological; and
agricultural labourers and Scheduled Castes and
Scheduled Tribes from the institutional frame - to
explain the spatial productivity variations. While
these factors might be largely respohsiblg for the
" existing variations, it is strongly felt that exist-
ing variations in the agricultural productivity are

80 large and its pattern so copnflicting, that it
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would need a close and thorough examination of the
statistics frﬁm the primary sources.

The present study concentrates on two
aSpepts: (a) Attempting an areal survey of produc-
tivity variations in detail in each time-period;
and (b) searching out the causes for the spatial
variations in productivity. This analysis may help
to formulate ways and means by which regional im-
balances can be wiped out and oﬁerall productivity
level can be raised.

The study is attempted for Tamil Nadu,
formerly known as Madras State. However, it ex-
cludes the Nilgiris district which is "a category
by itself due to its income largely drawn from
plantations®, Tamil Nadu is one of the advanced
states in India. In food production, it was a
deficit state in 1950 but a surplus state in 1960.
Since 1960, the production has been gradually in-
creasing with only a few set backs,

The main data of tHe study bhave been sub-
jected to.statistical analysis that includes siﬁple
and partial correlations and step-wise regression.
The major limitations are: (a) data relate to single
agricultural year; and (b) data for institutional

variables and mechanisation are computed ones.

2
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6.1 Findings

Main findings are briefly summarised below:

6.1.1 Spatial Pattern of Productivity Distribution

The northefn distric ts except Salem_show
fairly high productivity level and thus productivity
grédient is due soguthward. But Kanyakumari district
which is exceptionally high in the productivity level
stands isolated in the south. Coimbatore and Kanya-
kumari consistently show high productivity. Salem and.
Ramanathapuram consistehtly show low productivity.
Districts showing productivity above the mean get in-
creased in number, from 4 in 1954-55 to 5 in 1964-65I
and to 7 in 1969-70. The coefficient of variation
goes down from 35.55 per cent in 1954-55 teo 21.13 per
cent in 1964-65 and 23.60 per cent in 1969-70. This
clearly shows the overall improvement in the agricul-
tural production and the downward trend in the spatial

variations.

6.1.2 Validity of the Hypothe ses

Seven simple hypotheses relating to produc-
tivity with the explanatory variables have been formu-
lated in this study. They are tested by the simple
correlation method. The hypotheses are also examined
from the results of multiple regression (here the last
equation in the step-wise regression procedure is to

be followed) which gives the type of relationship
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between the productivity and each predictor, wﬁen all
the predictors are together related Qith the produc-
tivity. Table XIX summarises the results of tests of
hypotheses by both the methods:

Table No.XIX
TESTS QF HYPOTHESES

195455  1964-65 1969-70

Variables

T b r b . r b
Soil .00 - 1.43 0.52 0.72 0.31 1.42
Rainfall 12 .13 .69% 0.73 .18 -1.22
Irrigation .00 - 3.93 .31 2.24 .44 1,42
Fertilizer ‘No Deta  0.13 19.51  ,57" 57.4 *

Mechanisation .38 11.45% 0,20 10.86 .01 -9.,28
Agri.lLabourers .42*% 6.28 ,46 4,55 .732 4.9
S-C/SQTQ Popn. .27 14‘39 -0052*-1DO91 -D.DG "4.11

* Significant at 10% level
+ Significant at 5% level
@ Significant at 1% level

Duringl1954-55, the simple correlation coeffi-
cient shows that agricultural productivity is directly
related with all predictors, thus confirming all the
hypotheses, except the last one which relates the pro-
ductivity with the Scheduled Castes and Scheduled Tribes.
However, all the r-values ars highly weak. Looking at
the regression coefficient obtained from the multiple
regression equation, it is noted that soil and irriga-
tion is ' jnversely related; however, b-values of these
two variables are weak. S0il, rainfall and irrigation

are highly interrelated and so the absence of detailed
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data for these variables can very well disprove the
logical hypotheses. It is really curious that Sche-
duled Castes and Tribes is positively correlated with
productivity. However, the interrelationship betwaen
the agricultural labourers and the Scheduled Castes
and Tribes (it is a fact that agricultural labourers
are largeiy drawn from Scheduled Castes and Tribes)
might have disproved the hypothesis.

In 1964-65, 211 the hypothe ses except the
one relating to productivity with mechanisation hold
good, according to the simple correlati;n analysis.,
However, it is to be noted that the correlation co-
efficient of mechanisation with productivity is very
weak. The regression coefficients justify all the
hypothéses. When considered along with other inputs,
mechanisation becomes positive. \

The simple correlation coefficients for
1969-70 data lead one to accept all the hypotheses,
although those of soil, rainfall, mechanisation and
Scheduled Castes and Tribes are insignificant and weak.
But the regreséion coefficients give a different
picture, Rainfall and mechanisation, contrary o oﬁr
hypotheses, are inversely related with productivity.
fFertilizer consumption has a very strong relationship.

with productivity.
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6.1.3 Identification of Significant Predictors

Significant predictors are identified from the
step-wise regression procedure with the help o% fF' and
't! tests and.pérsonal reasoning. The following table
gives the total variance (R%x100) explainéd by the ex-

planatory variables considered here for each time-period.

Table No. XX
TOTAL VARIANCE S EXPLAINED

195455 1964~-65 . 1969-70
Variable Réx100 Variable R4x100 Variable R<x100

X 17.5 X, 47.6 X 52.5
X, 10.4 X4 13.1 X4 1 26.9
X4 3.1 X+ 7.3 X4 8.4
Xg 4.2 X 14.2 Xg 1.6
X, 0.4 Xs 4.3 X+ 0.5
X, 0.3 Xs 1.9 X, 0.9

X4 0.2 X, 0.4

Total  35.9 88.6 91.2

During 1954-55, all the expianatory vériables
taken togethér explain only 36 per cent of the total
.variations. Agricultural labourers and mechanisation
index alone explain'ZB per cent out of this 36 per cent.
No regression ceoefficient is signifipant even at 20 per
cent level, except that of agricultural labourers which

is significant at 10 per cent level. Further, no 'R!'
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is significant., With these findings in hand, it is
concluded that variables considered here are not much
helpful in explaining the spatial variations in pro-
ductivity in Tamil Nadu in 1954-55,

In 1964-65, anrthe other hand, these variablés
explain as much as 88.6 per cent of total variations.
All the 'RS'and most of the regression coefficients are
significant. Rainfall, soil and agricultural labourers
which explain 75 per cent out of 88.6 per cent turn out
to be sighificant variables. Due to some other consi-
deratioqs as mentioned in the preceding chapter, the
variable Scheduled Castes and Tribes has also been in-
cluded in the list of leading variables. Thus, rainfall
and soil of the natural environmental factors and agriJ
cultural labourers and Scheduled Caste and Tribes from
institutional factors come out to be more relevant pre-
dictors in reasoning out the productivity variations
during 1964-65,

o In the final time-period considered, all the
predictors put together explain 91 per cent of total
variations. Agricultural lebourers, fertilizer consump-
tion and irrigation alone explain as much as 88 per cent.
Based on some relevant weightages, mechanisation index
has also been included to form the set of best possible
predictors. Thus, to sxplain the productivity varia-
tions in 1969-70, agricultursl labourers from the

institutional side and the fertilizer consumption,
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irrigation and mechanisation from the techndlogical

side emerge out as the best possible predictors.
6.1.4 Suggestions for the Future

Suggestions are put forth, based on the R?
of the selscted variables, partial correlation coeffi-
cients and residuals calculated for each district for
the sslected equation in the ysar 1969-70, They are
sketching the ways to minimise the spatial variations
in productivity. (a) It is already noted that the
1969—70 represents almost a period of technological
break-through. As such, spatial variations in pro-
ductivity can be minimised only by the judicial use
/ of technological inputs and agricultural labourers.
(b) The partial correlation coefficient matrix for
1969-70 (Appendix-XIX) shows that there is a very
strong correlation (.86) between the productivity and
fertilizer consumption. Agricultural labourers
;oderately (0.47) correlates with productivity. These
facts strengthen the earlier contention that the tech-
nological inputs are ﬁrucial toc agricultural producti-
vity. The'rainfall, mechanisation and the Schgduled
Castes and Tribes ars negatively correlated wi th pro-
ductivity (though weak) and this has to be carefully
looked into. |

The residuals - unexplained variations cal-
culated for the equation in step numper 4 of 1969-70 -

are small in all districts, except in Tirunelveli
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district where the percentage.of deviation is 18,86.
Negative deviations are found also in Ching;eput, )
South and North Arcets, and Salenm districté. The
residuals in the nor;heastern districts are largely
minimised when other variablessare also included in
the regression model. But the dry districts of Salem
and Tirunelveli persistently show a high negative de-
viation. The reasons for this negative deviation may
be identified in the frémework.of institutional factors
and also in the distributional aspects of rainfall, which
may be more relevant as these two districts are dry
tracts (in fact, 70 per cent of gross cropped area
in Salem and 60 per cent of the gross cropped area
in Tirunelveli districts are unirrigated).

To sum up, it can briefly be concluded that
{a) in the earlier periods, productivity variations were
mostly due to traditional inputs and in the latter period,
mostly due to technological inputs; (b) the step-wise
regression helps much to identify the responsible factors
for productivity variations but the results have their
own limitations owing to the constraints of data; and
(c) if the detailed primary data for small administra-
tive upits - say taluks - are available, the results
would have been more accurate énd precise. The researcher
proposes to fake up this study at the doctoral level using

the primary data generated through field-works.



-124-)

Appendix-~I

Tamil Nadu

Indices of Output, Area and Productivity of all crops

(Base:i19§6-§1_3_lggl_

Output Area Productivity
Yeaxr AT Food  Non-Food A1l Food Non-Food A1 Food  Nonm-Food
Commodities Grains Graing Commodities Grains Grains Commodities Grains Grains

1952.53 67.9 64.6 T4.2 88.4 88.3 88.9 76.8 T3.2 83.4

56-5T7 100.0 100.0 100.0 100.,0 -100.0 100.0 100.0 100.0 100.0

57-58 102,9 102.1 104.5 97.3 96.0 101.4 -105.8 106.4 103.1

58~59 102,3 98.8 109.0 99.4 975 105.7 102.9 101.3 - 103.1

59-60 108.5 105.9 113.6 101.1 99.5 106,.2 107.3 106.4 107.0

60-61 116.5 111.2 126.8 105.0 103.2 110.8 111.0 107.8 114.4

61-62 119.6 1l18.6 121.5 104.4 102.9 109.4 114.6 115.3 ., 1l1l.1

6263 120.1 121.2 118.0 105.8 103.9 112.4 113.5 116.8 105.0

63-64 121,5 118.2 127.7 106.7 104.0 115.8 113.9 113.7 110.3

6465 123.9 121.4 128.7 107.1 104.2 116.9 115.7 116.5 110.1

65-66 113.4

66-67 121.1

gg:gg iig:z NOT AVAILABLE

69-70 130.6

T0-T1 141.8

Source: (l) Ministry of Agriculture: Directorate of Economics and Statistics, Estimates of

Area and Production of prinecipal crops in India, 1971-T72.

{2) Robert BE. Evenson and D. Jha, "The Contribution of agricultural research system

to agricultural production in India," Indian Journal of Agricultural Economics,
Vol.XXVIII, No.4 {October-December 197

_T____“_____~_____iELu__________

3), DPP+212-230,
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APPENDIX-II |
PRICE PER TON OF AGRICULTURAL COMMODITIES, 1954-55

Price per ton

in Rs,.
Paddy 271.11
Cholam 244,16
Cumbu 230.28
Ragi 246,61
Korra 218.03
Varagu 173.94
Samai 201.97
Maize 283.63
Wheat 385.98
Bengal Gram 418,37
Horse Gram 276.56
Green Gram 383.80
Red Gram 295, 61
Black Gram 486.69
Chillies 1447.29
Onions 138,55
Potatoes 363.66
Sugarcane (Gur) 332.08
Groundnut 349.23
Ginaelly 570.80
Castor 342.43
Tobacco 2260.89
Cotton Bint 1974.54
Ginaer 643.48
Papper 4133.63
Coffee 3780,31
Tea 6262.51
Rubber 2979.20

_ Source: Department of Statistics, Government of Tamil
Nadu, Ssason and Crop Report of the Madras
State, 1954-55 (1957), p.25.
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Madras State | Appendix - III

Monthly Average Reinfall (in cms.)

1954~

Dis-  june July Aug. Sep. Oct. Nov. Dec. J2B° Feb, Mar. Apr. May _Srand Toval

trict - _ 1955 Actual Normal
1 4,06 23.3610.66 T.62 30.T3 0.76 27.68 T.36 0.25 0.12 3.55 13.97 131.82 118.87
2 2.54 15.24 14.73 4.82 42.67 1;77 16.00 3.04 0.25 0.12 6.09 28.70  135.89 118.87
3 3.55 22.60 13.46 3.04 25.40 0.50 10.16 T.11 0.12 0.12 1.77 15.74 103.37  96.26
4 3.30 10.41 14.73 2.04 26.41 0.76 5.58 1.01 - 1.27 5.08 18.54 89.66 82.80
5 1.27  5.84 9.90 1.27 19.55 3.04 4.57 1.27 -  1.52 10.16 15.24 73.66 69.59
6 1.01  4.57 16,00 4.31 21.33 3.04 7.87 1.52 - 1.52 10.66 13.71  84.83 86.86
7 1.77 7.62 18.28 4.57 38.86 8.38 24.89 5.33 0.50 0.25 10.92 15.24  136.65 114.55
8 1.77  3.04 14.22 2.54 20.57 2.79 4.06 2.54 0.12 2,03 T.11 T.1 6731 ' 82.04
9 2.10  5.58 10.16 1.27 21.84 5.58 7.62 2.28 0.25 0.76 15.74 4.82 76.70 82.04
10 0.70 2,28 4,06 0,50 19.81 4.57 14.22 6.85 0,02 2.54 11.43 6.09 72.89 7721
1i 28,00 T76.45 51.30 20.32 23.36 2,28 2,79 - 0.25 0.76 11.43 61.46 352.04 307f59
12 37.10 145.54 T7+97 43.43 13.46 - 2.28 - - 0.76 4.82 48.51 47T1.42 379.47

El; Chingleput; §2§ South Arcot; &33 North Arcot; (4) Salem; (5) Coimbatore; {(6) Tiruchirapallij;
7) TPanjavur; 8) Madurai; {9) Ramangthapuram {10) Tirunelveli; {11) Malabar; and
' {12) South Canara
Note: DNormal based on the actuals for fifty years ending 1950.
Source: Season and Crop Revort of Madras State -~ 1954-55
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Madras State Appendix~IV
Monthly Average Rainfall (in cms.)
| 1964-65
__Dis- ‘ Grand Total
trict June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. MNMay rotanl  Normel
Chingleput 2.73 8.94 11.45 14.41 11.14 50.24 1.54 0.87 0.34 - 1.19 = 101.30 121.10
South Arcot 1.07 10.19 10.58 10.55 15713 20.99 12.79 0.62 0.48 0.17 2.28 2.03 86.88 118.89
North Arcot  2.57 23.80 10.20 13.55 23.88 20.49 1.57 - - - 2.71 0.93 99.70  9T.11
Salem 2,92 22,74 5.70 6.46 20.18 14.88 3.63 0.01 - 0.46 7.47 3.05 87.88 84.31
Coimbatore 2.42 11.48 5.19 13.07 24.81 13.26 6.85 = 0.13 1.36 8.81 6.99 94.37 71.84
Tiruchirapalli 2.96 16.46‘ 5934. 6,20 13.02 7.23 7.95 0.05 0.07 0.03 . 3.35 1.60 64.26 87.T1
Tanjavur 2.54 13.74 T.56 8.51 10.85 16.60 12.36 0.27 2.28 0.62 5.87 4.07 85.27 114.78
Madurai 3.24 14.74 6.60 4.98 26.02 10.45 9.36 6.10 0.24 1.42 6.86 5.15. 89.16 85.48
Ramanathepuram 0.92 15.88 4.10 3.10 12.24 9.18 12.29 0.14 1.71 0.98 6.28 3.90 7T0.72 83.95
Tirunelveli 1,02 9.96 4.48 2.65 6.83 12.45 1.50 0.13 1.54 1.65 7.13 2.80 52.14 81.48
Kanyakumari 6.80 17.21 9.29 18.36 23.21 24.60 0.32.0.36 0.69 4.00 15.33 15.25 135.43 146,97
Note: Normal based on the actuals for fifty years ending 1950.

Source: Seasorn and Crop Report of Madras State - 1964-65.
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Zanil Nadu

Monthly Average Rainfall (in cms.)

Appendix-V

0.03

1969--70
District Jun. Jﬁi. Aug. éep. Oct. Nov. Dec. Jan. Feb. Maxr. Apr. May G?and Total

- ' Actual  Normal

Chingleput  6.04 10.45 10.76 3.26 60.69 32.77 11.97 0.15 0.79 0.08 1.26 1.47 139.69  121.10
South Arcot 2.84 3.55 12.61 3.36 45.66 43.84 15.71 1.19 1.52 0.10 1.64 3.95 135.97 118.89
North Arcot 3.98 9.04 22.10 3.13 41.86 22.76 T.21 0502 1.40 0.06 1.73 8.42 121.71  97.11
Salem _ : 1.59 3.64 9.88 3.57 25.31 16940 9.48 0.65 2.16 0.26 5-38 13715 '91.47 o 84.24
Coimbatore £.05 2.64 10.80 3.11 21.89 9.63 9.07 0.95 1.64 1.08 2.98 9.97. 74.79 71.84
Tirughirapalli 3.54 1.26.11.39 4.83 18;52 18.72 11.31.1.82.1.15 0.93 6.99 9.33.v 89f80 8T.T1
Tanjavur . - 2.45 1.61 10.63 2.54‘26.94 33.55 40.17 7965 3.27 0f12 4.50 8.81 142.24 114.78
Madurai - 0.55 2.70 16.00 4.54 19.79' 8.45 9.31 0.74 2.39 1.29 T.52 8.38 ‘81.6§ 85.48
Ramangthapuram 0,98 1.00 11710 3749 19.34 12.61 18.59 1.80‘1.95 0.44 10.44 5.55 86.29 83.95
Tirunelveli  0.51 5.12 8.20 1.88 16.52 12.77 16.13 1.72 2.50 3.55‘14.32 3.56 86.78. 81.48
Kanyakumariy 6.60 13.69 11.69‘ 4.39 31.73 15.77 11.04 0.52 3.19 5.66 18.05 14.26‘ 136-59 146.97
Dharmapuri 1.11 3.40 18.35 2.18 27.36 15.18 5.11 0.65 0.82 3.37 15.48 93.04 84.43

'Eote: Normal

Source: Season

based on the actuals for fifty years ending 1950,

and Crop Report of Tamil Nadu,_ 1969-70.

A
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Appendix-VI

Tamil Nadu

Number of Agricultural Machineries

. . 1966
No, Diswrior s 2Bl e e _3?2) (3)
1. Chingleput 22 2,990 898 99 4,519 2,386 166 2,788 11,477 534 2,329 19,655
2. South Arcot 28 3,385 1,499 127 17,800 2,430 137 9,823 7,492 203 10,096 21,251
3. North Arcot 11 1,648 1,291 57 4,835 3,852 32 4,755 19,519 230 4,129 40,986
4. Salem 18 1,446 1,343 33 3,678 2,326 37 5,097 13,725 122 7,715 26,348
-5. Dharmapuri - mmema mmme- e - em——- ----Q- 52 1,021 3,966
6. Coimbatore 78 1,826 6,937 205 2,771 7,084 208 3,599 25,534 293 4,804 45,509
7. Tiruchirapalli 21 893 562 42 2,179 1,192 30 5,177 3,005 1,233 6,647 13,521
8. Tanjavur .21 472 243 48 812 223 185 1,611 283 444 2,187 789
9. Madurai 13 548 747 131 14,97 1,668 36 1,814 8,822 68 1,437 18,095
10. Rameanathapuram 20 227 803 30 566 1,452 10 929 3,569 29 1,230 6,458
1l. Tirunelveli 28 486 419 35 1,048 1,322 43 1,078 5,054 58 1,221 11,882
12. Malabar 21 428 57 .68 529 37 —— memee amee- .
13. South Canara 11 148 54 16’ 745 105 - mmem— mem——— - rmm—  wmem———
14. Kanyakumari - —— - - - —— 46 149 1 11 34 22
1. Tractors; 2. 0il Engines for irrigation; 3. Electric pumps for irrigation.

Source:

Government of Tamil Nadu, Season and Crop Reports.
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Madras State

Demographic Aspécts - 1951

Appendix-VII

In 104 Sample

District
(?) @ ‘3) (4) {5) (6) (1)

1. Chingleput 1,845,273 1,532,257 529,660 185,240 79,421 42,249 121,670
2. North Arcot 2,845,569 2,330,945 521,119 285,851 144,515 48,8400 193,355
3. Salem 3,362,487 2,900,450 498,619 337,258 184,755 50,856 235,611
4. Coimbatore 3,278,604 2,640,032 490,842 329,107 115,084 57,150 172,234
5. South Arcot 2,770,491' 2,449,304 694,784 277,649 155,503 66,904 .222,407
6. Tanjavur 2,951,098 2,404,774 656,822 298,238 123,632' 71,970 195,602
7. MTiruchirapalli 2,629,616 2,360,607 499,420 294,238 164,741 40,145 204,886
8. Madurai 2,873,733 2,086,513 436,321 289,568 125,984 51,482 177,466
'9. Ramanathapuram 2,073,775 1,541,966 298,627 208,627'105,352 24,626 129,978
10. Tirunelveli 2,415,669 1,681,404 371,704 245,161 100,194 27,489 127,683
11. Malabar 4,749,309 4,250,367 447,956 476,561 126,202 107,220 233,422
12. South Canara 1,740,131 2,506,806 123,987 76, 596 103,536

174,868

26,940

(1) Total Population; (2)

(7

(4§ Sample Population (5)
Total Agricultural Population.

Source: Census of India, 1951, Madras and Coorg, Part II-B.

Total Rural Population; (3) Total SC/ST Population;
Cultivators; and (6) Agricultural Labourer; and
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Madras State

Appendix:“VIII

District (1) (2) (3) (4) {5) (6)
1. Chingleput 2,196,412 1,740,734 642,967 334,974 241,254 576,228
2. North Arcot 3,146,326 2,515,101 680,007 755,723 250,670 1,006,393
3. South Arcot 3,047,973 2,655,651 815,217 696,928 400,359 1,091,287
4. Selem 3,804,108 3,186,760 653,000 1,067,768 = 250,440 1,318,208
5. Coimbatore 3,557,471 2,525,302 553,135 515,270 269,294 788,564
6. Madursi 3,211,227 2,195,482 495,643 569,510 292,976 862,486
7. Tiruchirapalli 3,190,078 2,512,007 574,430 862,396 256,875 1,119,271
8. Tanjavur 3,245,927 2,584,407 750,872 494,668 445,975 940,643
9. Reamanathepuram 2,421,788 1,822,307 374,060 615,781 167,686 783,467
10. Tirunelveli 2,730,279 1,882,397 431,853 438,305 200,690 638,995
11. Kanyakumari 996,915 846,836 42,075 72,865 31,267 104,132

Total SC/ST Population;

Totel Population; éa%
Total Agricultural Population

) Totsal Rural Population; %3;
Cultivators; \5

Agricultural Labourers; (6

(33

Source: Census of India, 1961
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Tamil Nadu Appendix-IX

Qemoggagﬁic Aspects - 1971

District (1) (2) (3) {4) (5) (6)
1. Chingleput 2,907,599 1,896,909 1,035,180 238,790 330, 254 569,044
2. North Arcot 3,755,797 2,972,702 796,612 510,096 416,303 926,399
3. South Arcot 3,617,723 3,104,726 951,999 523,709 464,411 988,120
4. Dharmapuri 1,677,775 1,533,834 257,948 349,768 160,727 510,495
5. Salem 2,992,616 2,197,234 574,700 410,554 331,347 741,901
6. Coimbatore 4,373,178 2,816,936 714,292 417,124 570,330 987,454
7. Madurai 3,938,197 2,614,003 594,581 420,324 526,238 946,562 .
8. Tiruchirapalli 3,848,816 2,991,508 705,548 631,809 371,131 1,002,940
9., Tanjavur 3,840,732 3,052,694 850,300 374,324 541,919 916,243
10. Remanathapuram 2,860,207 2,113,545 460,672 371,900 275,045 646,945
11. Tirunelveli 3,200,515 2,171,019 506,570 290,757 360,858 651,615
12. Kanyakumeri 1,222,549 1,018,144 50,398 58,120 126,447 184,567

Total Rural Population; (3) Total SC/ST Population;

{1) Total Population; (23
Agriocultural Lebourers; {6) Total Agricultural Population;

{4) cultivators: (5
,_1951-61=T1.

Source: Census of Indi
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Size of land--holdings
00 households under each size-class of

Appendix~X

land held {in acres)

Unclas-

Less _
IS\T:;:';. than 1-2.4 20 5"409 500-704 705-909 : 1000-1204 1205"1409 1500-2909 3000-4909 50+ sified
L[] 1 '
1. 190 394 236 90 28 25 6 20 5 2 4
2. 137 396 273 110 30 25 7 17 3 1 1
3. 191 371 237 98 34 29 8 24 5 - 2 1
4. 61 304 311 171 55 45 12 33 5 1 2
5. 36 195 251 182 80 92 24 98 27 13 2
6. 139 400 - 246 118 32 30 T 21 4 3 -
7. 119 344 258 130 42 43 10 38 8 4 4
8. 134 331 259 132. 46 42 10 34 7 3 2
9. 158 347 258 122 33 31 12 27 T 3 2
10. 126 328 260 130 46 43 12 41 8 3 3
11. 268 306 191 92 34 35 13 42 11 5 3
12. 551 298 99 31 6 7 3 4 1 - -
13. 148 332 254 125 42 40 1 35 8 3 2
S1l. No. 1 denotes Chingleput S1l. No. denotes Madurai
2 ’s North Arcot 8 ’s MPiruchirapalli
3 ’s South Arcot 9 29 Tanjavur
4 ’s Salem 10 ’s Ramanathapuram
5 - Coimbatore . A1 ’s Pirunelveli
6 . The Nilgiris 12 ’s Kanyakumari
- 8l. No. 13 denotes State as a whole.

Source: Cen$lug of India, Vol.IX,
Yoar 1041

. «Part T-A-(II) General Report, p.4T1.
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_ Appendix-XI
Statistics of both dependent and indegendent variables analysed

L 1954
e -

S.No. District xq x, x3 x4 ;5 x6 x7
1. Chingleput 3T77.86 72.70 131.83 66.50 T7.71 36.52 28,60
2. South Arcot 861.13 68.90 135.89 43.50 5.92 32.18 24 .80
3 North Arcot 384,65 68.90 103.38 43.60 4.80 25,16 18.20
5e Coimbatore 627.31 T7.00 73.66 29,70 5.23 32.88 14.90
6. Tiruchirapalli 369.54 T2.,09 - 84.84 . 33.20 l.44 20.49 "17.10
9. Ramanathapuram 346.15 54.40 T6.71 39.70 1.57 19.54 14.30

10. Tirunelveli - 356.00 77.00 T2.90 37.00 2.08 24.52 15.20

11. Malebar . . 483 .11 T72.90 352.04 2.50 0.66 45,36 9.50

S8td. Deviation 157047 6091 6091 20.28 2.32 8.18 6003
Coef. varn. %  35.55 9.58 9.58 52,63 66.66 26.66 35.29
Xy = Agriculturai Productivity - output per hectare in mone& terms

X, = Soil Rating Index

X5 = Total Rainfell (Annual) in cms. |

x4 = Percentage of gross irrigated area to the gross cultivated ares

x5 = Mechanisetion Index

Xg = Percentage of agricultural labour to the agricultural population

x7 = Percentage of rural SO/ST population to total rural population.
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, Appendix-XIT
1964-65

S.No. District x4 x, X3 x, X5 Xg X Xg
2. South Arcot 402.15 68.90 86.88 52.10 3.87 5.19 39.68 28.30
3 North Arcot 416.08 68,90 99.70 53.20 2.39 3.47 30.90 23.00
4. Salem 310.58 T76.70 87.88 23.80 3.63 3.52 26.79 19.20
5. Coimbatore 536017 77000 94.37 38.80 4-56 4019 41 034‘ 16030
6. Tiruchirapalli 367.46 72.09 64.26 36.20 4.35 5.63 - 27.15 20.20
7. Tanjavur 448,65 T7.00 85.27 78.40 1.93 1.90 51.01 26.40
8. Madurai 420.47 T7.00 89.16 40.10 2.52 1.85 40.56 18.30
10. Tirunelveli 366.13 T77.00 52.14 40,90 2.82 1.61 38.60 18.70
110 Kanyakumari . 595.95 77.00 135.43 53.10 3.18 - 0.46 = 38.42 4.10

Std. Deviation 86.77 6.55 20.80 15.15 .0,80 1.89 T.73 7.02

Coef. varn. % 21.13 9.02 23.66 31.81 25.14 60.01 20.80 34.31

o
-

H M
N

M

]
Ul A~

xg = Mechanisation Index ‘
Percentage of asgricultural labour to the agricultural population

¥
o 3

x = Percentage of rural SQ/ST population to total rursl population

= Soil Rating Index
= Total Rainfall (Annual) in cms.
= Percentage of gross irrigated ares to the gross cultivated area

= TFertilizer consumption per

hectare

= Agricultural Productivity - output per hectaré in money terms
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1969-70

S.No. Digtrict x4 N x3 *4 Xg Xg x. Xg
2. South Arcot 467.89 68.90 135.97 57:40 8.09 4.31. 44.99 28.10
4. Salenm 346.36 - 76.70 91.47 30.40 6.19 6.78 39.46 21.20
5. Dharmapuri 228.96 76.70 93.04 15.20 3.82 2.43 26.28 15.20
6. Coimbatore- 626,76 77.00 T4.79 37.80 T.47 3.76 52.95 17.30
7. Tiruchirapalli 366.28 72.09 89.80 36.00 6.50 6.69 34.20 20.10
8. Tanavour 434,92 T77.00 142.24 76.00 4.99 1.65 56.74 25.40
9. Madurai 419.01 77.00 81.66 37.50 4.32 1.45 51.19 18.30
10. Ramanathapuram 289,46 54.40 86.29 38.00 3.98 0.79 38.31 18.80
11. Tirunelveli 376.16 77.00 86.78 41.40 5.24 1.40 50.57 18.20
Mean 405.33 72.95 106.67 45.57 5.71 3.25 45.92 20,20,
Coef. varn. % 23,66 8.74  23.42 36.59 24.07 67.65 21.43 33.89

M
U

M
Ul H U N =

M

M

[

X = Mechanisation Index

M
~3
]

o

= FPFertilizer consumption per

in ems,

hectare

Agricultural Productivity - output per hectare in money terms
= Soil Rating Index ' '
= Total Rainfall (Annual)
= Percentage of gross irrigated area to the gross cultivated area

x = Percentage of rural SC/ST population to total rural population

?efcentage of agridultural labour to the agricultural population
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Correlation Matrix, 1954-55 Appendix-XIV
y - xq X, X x4 x5 Xg
y 1.00 .00 012 .00 038 042* 027
x 1.00 .32 -.10 -.08 .29 -.18
X5 1.00 ~-eb2%% i g 35 «35 —-e 52 %%
x3 1.00 «38 <11 «B2%AN
x4 1l.00 014 071***
x5 1.00 019
*%%* Significant at 1% level
#*% Significant at 5% level
* Significant at 10% level
y = Adgricultural Productivity - output per hectare in money terms
x, = Soil Rating Index
x, = Total Rainfall (Annual) in eoms.
Xy = Percentage of gross irrigated area to the gross cultivated area
X, = Mechanigation Index .
x5 = Percentage of agricultursl labour to the agricultural population

o
o

Percentage of rural SC/ST population to total rural population
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Partial Correlation Matrix, 1954-55

Appendix =XV
¥y x x ' x x x x
1 2 3 _ 4 5 6
5 1,00 -.07 .09 -.28 12 .31 .23
x1 1.00 015 017 ‘ 016 025 -021
x5 1.00_ -e17 -e10 42 -.14
x3 1.00 =47 +05 «B1n
x4 1.00 ‘ -.08 .68%
xs 1.00 <17
xg 1.00
##Qignificant at 1% level
*Significant at 5% level
y = Agricultural Productivity - output pver hectare in money terms
X, = Soil Rating Index

M

M

M

A

M

[ R AV N S

Total Rainfall (Annusl) in cms.

= Percentage of gross irrigated area to the gross cultivated area

U]

= Mechanisation Index
= Percentage of agricultural labour to the agricultural population
= Percentage of rural SC/ST population to total rural population
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Correlation Matrix, 1964-65

Appendix-XVI
y x4 X, x3 x4 x5 Xg x7
v 1.00 .52% | L 69F¥ 31 «13 -e20 ' .46 -.52%
x1 1.00 .24 011 014 008 046 -017
x,, 1.00 e34 -.03 -.09 .26 .33
x3 1000 -049 008 079*** 045
x4 1.00 5B *i -e29 -e14
xg 1.00 .02, 65 %
x6 1.00 031
x7 1.00
e Significant at 1% level
*#% Significant at 5% level
* Significant at 10% level
Yy = Agricultural Productivity - output per hectare in money terms
X, = Soil Rating Index :
x, = Total Rainfall {Annual) in cms.
x3 = %age of gross irrigated area to the gross cultivated area
x4 = Fertilizer consumption per hectare of irrigated ares - in tonnes
x5 = Mechanisgation Inded ' 4
Xg = #age of agricultural labour to the agricultural population
x, = %age of rural SC/ST population to total rural population
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Partial Correlation Matrix, 1964-65

Appendix~XVII
y x, x, x5 x4 x5 ‘ x6 Xo
y 1.00 009 031 .39 u15 014- 038 -'051
xl 1.00 -'027 "052 -.60 065 ' ¢69 -.53_
x5 1.00 .01 -ed?2 43 .10  =e36
1.00 . =e61 41 53 -+ 07
x, 1.00 .90 ** .57 -.65%
x 1,00 - TARE LBTE*
X 1.00 | o T2 H¥%
x7 1.00
*#* Significant at 1% level

Significant at 5% level

= Agricultural Productivity - output per hectare in money terms
= So0il Rating Index

= Total Rainfall (4nnual) in oms. .

= % age of gross irrigated aree to the gross cultivated area
= Fertilizer consumption per hectare of irrigated area

= Mechanisation Index

= % age of agricultural labour to the agricultural population
= % age of rural SG/ST population to total rural population
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Appendix-XVIII

Correlation Matrix, 1969420,

y X, x, - X3 x, xg X Xep
y 1000 031 . 018 044 057** 001 072*** "noo'
x1 1.00 «03 -.02 .02 007 .33 -.20
x2 1.00 83 % %% I K -.03 44 « 32
x5 1.00 .29 -.05 JTO®®R -~ 50%
x4 1.00 069** 007 052* '
x5 1.00 -.37 55%:
x6 1.00 f.04‘
x7 1.00

*#* Sionificent at 1% level

##* Significant at 5% level

oa Ay
h [

M
-3
i

Significant at 10% level

Agricultural Productivity - output per hectare in money terms

Soil Rating Index
Total Rainfall {annual) in cms

%age of gross irrigated area to the gross cultivated area

Fertilizer consumption per hectare of irrigated area - in tonnes

Mechanisation Index

#age of agricultural labour to the agricultural population
#age of rural sSc/ ST population to total rural population
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Appendix=XIX

y 1000 022 -037 016 086* -034 047 -041

x1 1.00 51 -+55 ~e32 .46 +48 ' «29

12 1.00 088** -39 —.22 —.42 -066*

x3 l.OO -021 014 069* 076**

x4 1.00 .63* —025 ) 042 ’

Xg 1.00 - —;15 - L,03

Xg 1.00 -o32

X 1.00

M
<

L N I
N oAU s LU=

M

*

** Significant at 1% level

Significent at 5% level

Agriculturel Productivity - output per hectare in money. terms

Soil Rating Index

Total Reinfall (Annual) in cms.
%age of gross irrigated area to the gross cultivated area

Fertilizer consumption per

Mechanisation Index

hectare of irrigated area - in tonnes

%age of agricultural labour to the agricultural population
%age of rural SC/ST population to total rural population
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Results of Step-~wise Regression Procedure - 1954-55

e Tesishe 3 g P g Terass Ssmmsion
~ R™ x 100 - b

1 x5 0.419 0.175 17.50 - b5 = 8.064
2 x4 0.529 9.280 28,00 10.5 b5 = 7T.209
‘ b4 = 22,231

3 x5 0.558 0.312 31.2 3.2 b5 = T.429
) b4 = 27.110
b3 = - 1.494
4 X 0.595 0.354 35.4 4.2 b5 = 6.758
b4 9.916

b3 = « 4.315

bg = 14.641

5 X, 0.598 0.358 35.8 0.4 b5 = 5.957
b4 = 10.452

b3 = - 4.122
b6 = 15.404

b, = 0.113
6 x, 0.601 0.361 36.1 0.3 b5 = 6.278
b4 = 11.448

b3 = -« 3.935

,bg = 13.396
b2 = 0.128

b, = = 1.429

x5 = Percentage of agricultural labour to the agricultural
population

x4 = Mechanisation Index

x3 = Pércentage of gross irrigated area to the gross cul-
tivated area .

Xg = Percentage of rural S¢/ST population to total rural
population , g

x, = Totel Rainfall (Annual) in cms.

x = Soil Rating Index



Standard T-Vglue b~ signifi- F-Value R- signifi- Inter— Std.
Error of Estima- cant at the Estima- cant at the Error
b ted level of % ted level of - c?pt of Es.
5.522 1.460 20 2.132 2 210.07 149.94
5.489 1.313 N.S 1.756 N.S 167.66 147.64
19.398 1.146 N.S
5.704 1.302 N.S 1.210 'N.S 203.61 153.13
21.671 1.250 N.S
2.468 -0.605 - N.S
5.991 1.127 N.S 0.960 N.S 137.75 158.61
33.928 0.292 N.S
4.893 -0.881 N.S
21.663 0.675 N.S .
7.603 0.783 N.S 0.67T1 ~ N.S 122.60 170.76
36.625 0.285 N.S |
5.357  =0.769 N.S
23.636 0.651 N.S
0.568 0.198 N.S
8.551 0.734 N.S 0.472 N.8 221.99 186.58
40.510 0.282 N.S '
5.971 ~0,658 N.S
26.599 0.541 " N.S
0.627 0.203 N.S
9.019 -0.158 N.S

Note: N.S = Not significant; not significent when the regression
coefs.and multiple correlation coefficients remain to be insigni-
ficant even at 20% level.
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Results of Stepwise Regression Procedure

M Appendix-XXI
Ste TVerisble & 2® 100 Ioo;gass Resemsion
1 %, 0.690 0.476 47.6 - b, = 2.879
2 x, 0.779 0.608 60.8 13.2 b, = 2,506
: b, = 4.942
3 x, 0.825 0,681 68.1 7.3 by, = 2.131
b1 = 4.591
o . by = = 3.571
4 xg 0.896 0.823 82.3 14.2 b, = 1.524
b, = 1.678
b7 = ~ 6.445
. . b6 = 5.289
5 xg 0.930 0.866 86.6'_ 4.3 b2 = 1.048
\ b, = -~ 0.652
b, = -11.438
bg =  7.851
by = 18.785
6 xs 0.941 0.885 88.5 1.9 b, = 0.59%
b, = 0.025
b, = -13.218
b6 = 5.688
b5 = 21.459
by = 1.756
7 x, 0.942 0.888 88.8 6.3 b, = 0.723
' 'b1 = 0.734
b, = -10.907
b 6= 4.544
b, 10.858
by = 2.239
‘b, = 19.509

x, = Total Reinfall {Annual) in ems.
. Soil Rating Index

Percentage of Ruragl se/st Population to total rural
population -

]
-
il

o]
~3
]

Xg = Percentage of agricultural labour to the agricultural
ponulation ’



T-Value b- signifi- F-Value

Standar R~ gignifi- Inter— Standar»d
Error o Egstima~ .cant at the Estima- cant at the cept Brror of
b ted_» ;leveliof-f% - ted level of -% P Bstimate
1.005 - 2.863 . 2 8.202 2.5  157.34  69.391
0.951 2.635 - 5 6.206 2.5 -168.62 63,700
3.019 1.637? 20 :
2.922 1.571 20
2.0808 “10271 N-S ) 3
0.873 " 1.744 20 6.164 5 90.06 51.977
2.802 2,302 10
2.727 1.939 10
0.850 1.232 N.S 6.469_ﬁ 5 248.62 47.095
4.152 -2.T754 5
2.991 - 2.624 5
12.364 1.519 20 ,
1.036 0.572 N.S 5.164 10 264.14 48.655
3.243 0.007 N.S8 \
* 4.799 -2.754 5
4.048 10405 N‘S
13.176 1.628 20
2.123 0.827 N.S
1.285  0.562 N.S 3.403 20 144.67  55.5T1
4.615 0.159 N.S .
10.513 1.037 N.S
6.384 6.713 N.S
43.827 . 0.247 N.S
3.065 0.730 N.S
75.749 0.257 N.S
Note: N.S = Not significant; not significant when the regression
coefficients remain to be insignificant even at 20% level.
x5 = Mechanisation Index .
x3 = Percentage of gross irrigated area to the gross cultivated
ares
x4 = PFertilizer consumption per 100 hectare of irrigated area

in tonnes
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Results of Step-wise Regression Procedure - 1969-70

Step Varisble R R R2 x 100 Increase Regression
added : 5 in Coefficient
R™ x 100 - b

1 x¢ 0.724  0.525 52.5 - b 7.062

6.689
36.305

o'
O
]

| 43.483

- 2.480

v o o
o
mnou

2

Xg 0.946 0.895 89.5 1.7 = 8.511
54.479
- 2.363

- 9.779

0.949  0.901 90. 1 0.6

7.803
55.201
- 1.683
- T.744
- 1.913

]

H

6.338
55.355
=  0.404
- 6.822
- 3.658
= - 0.905

oo o v o o o o o o o
S - NRES RN BV I - SRV R VY . T A

It

0.956 0.915 91.5 0.5 = 4.940
57.402
1.419
- 9.277
- 4.115
- 1.223

= 1~418

o oo v o oo v O O U o
= N WU LA D UM

Percentage of agricultural labour to the agricultural pop=z.

Fertilizer consumption per 100 hectares of irrigated area
in tonnes

x3 = Percentage of gross irrigated area to the gross cultivated
area



Standar

d TP-Value be gignifie P-Value R~ signifi- Standard

Inter-

Brror of Estima- cant of the Estima- cant at the + Error of
b ted level of -% ted level of -% ‘cep Bstimate
2.122 3.227 1 llf072 1 81.01 72.387
1.475 4.535 1 17.438 a1 -109.21  50.165
10.559 3.438 1
1.723  5.553 .1 19.229 - 1 =169.45  40.999
9.159 4.747 - 1 )
1.060 -2.339 5
13.788 3.950 1
1.057 -2.234 10
9.223 -10060 N.S
2.386 3,269 5 10.925 1 -127.79 42.676
14.513 3.803 1
10583 -10063 N.S
10.249 =0.755 N.S
3,180 = -0,601 N.S
3.175 1.995 20 8,508 2,5 - 27.65 44.384
- 15.095 - 3.666 5 A
3.267 0.123 N.S
10.732 -0,635 N.S
4.062 -0,900 N.S
1.224 =0.739 N.S
4.677 1.056 N.S 6.151 -5 - 73.72 48.437
17.104 3.355 5 ’
4.233 0.335 N.S
12.947 "00716 NOS
4.551 -0.904 N.S
1.515 -0.807 N.S
3.186 0.445 N.S
xs = Mechanisation Index
x7 = Percentage of rural SC/ST population to total rural popun.
x, = Total Rainfall (Annual) in cms.
x1 = Soil Rating Index
Note: N.S = Not significant; not significant when the regression

coefficients and multiple correlation coefficients remain
to be insiginificent even at 20% level.
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Appendix-XXIII

1964-65

Result of forced equation of multiple regression.

y = @& + b2 X, +»b1 xq +‘b6 X + @

X2 x1 JC6

Regression Coeff. - b 2.392%%% 3.962% 1.969#
Standard BError . 0.999 3.453 2.939
P-Values 2.392 1.147 0,670
Intercept = <=160.73 Standerd Brror = 224,02
Standard Error of estimate = 66.014
R =  .794%% R? =  .631
F = 4,002 R2 x 100 = 63,1
x2 = Total Rainfall (Annual) in cmse. : **%3ignificant at 2.5% level
xy = Soil Rating Index | #*8ignificant at 108 level
Xe = Percentage of agricultural labour to *Significent at 204 level

the agricultural population
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1969-70 ,
Appendix-XXIV
Results of Forced Bguations of multiple regression-~I
Yy = a % bg xg + by X, = by Xy - by x5 + e
Xg | X, X Xg
Regression Coefficient - b B.51LO%R¥®  GA LTORERRE D, 565 %% «9.TTO*
Standard Error 1.980 13.789 1,057 9.223
T-Values 4.298 3.950 . =2.234 -1.060
Intercept = =157.24
"Standard Error of Estimate m 40,684
R = .94GRes r? = .895

F = 140927

Percentage of agricultural labour to
the agricultural populetion
Fertilizer consumption per 100 hectaré
of irrigated area - in tonnes

Percentage of gross irrigeated area to

the gross cultivated area
Mechanisation Index

R2 x 100 = 89.5

#xk#Zionificant
*¥%3ienificant
#*Zignificant
. *8ignificant

at .5% level
at 1% level
at 5% level
at 20% level
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Appendix-XXV
1969-70

Results of forced eguatiéﬁs of Multiple Regression-II

¥y = a+ bg xg + by xz; + e

Regression Coefficient - b 8.242%%%  14,305%

Stendard Error 2,160 = 9.682

P=Values 3.815 1.477
Intercept = =19.61 Standard Error = 116.29

Standard Error of Estimate = 68.45

R = . TB6* % r® = 618
P

= T7.282 ' R x 100 = 61.8

x = Percentage of agricultural labour to } . \
6 . : 23 .
the agricultural population ) **giggigiganz :: 2?? li::tl

* L] > -
x5 = Mechanisation Index Significent at 10% level
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Appendix-XXVI

1969-70

Yy = a + b4 X, + b3 X5 + e

esults of forced egquations of Multiple Regression-III

X, X
Regression Coefficient - b B3.TTT*® 1¢T727%
Standard Error 18.678 1.540
T-Values 1.808 1.120
Intercept = 133.72 Standard Error = 112.17
Standard BError of Estimate = 85,18 )
R = .639%* R® =  .408
F = 3.109 R x 100 = 40.8
Fertilizer consumption per 100 hectare
of irrigated area - in tonnes ‘ ## Significent at 10% level
Percentage of gross irrigated area to . '

the gross aultivated area

Significant at 208 level
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