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Preface

Paradoxically enough, in India, areas of .h.igh
agricultural productivity and zones qf malnutrition
exist side by side. So it is a matter of high importance
to investigate the geography of hunger and insecurity
in India, especially in relation to regional variation in
agricultural productivity and concentration of lan(}
ownership, agricultural inputs and investments.

. A numberof happy circumstances encopraggd usto
“.undertake this study of the situation as it existed in
1971. First, the Population and’Agricultural Censuses
of 197]. The agricultural census, hqwe\{er, was based
primarily on the land records maintained in every
state* Second, the results of a rather unique exercise
undertak.en by G. S. Bhalla, Y. K. _Alagh and pthers
*under the auspices of the Plan_nmg Commission,
* called Foodgrain Growth: A Dist'ncth.fe Survey o[ 19
Crops, 196265 to 1970-73, pub!lshed in l97§, which
yietded figures of per hectare yield gnd agricultural
growth rates for the period under review as well as of
total annual districtwise production, crop py crop.
» These,sources provided a regsonfxble tally of informa-
» tion on population and distribution of l{md owned on
the one hand and agricultural producnylty and rate of
growth around 1971 on the other. It is necessary to
state at this point that we have based all our compu-
tations on the results of the Bhalla-Alagh study,
*warts and,all, in the matter of agncu_ltu;al growth ;,nd
- ivity and have not gone in for any other
gsrt(i)dmlzlzigstl}zr the simple reason, among other weighty
ones, that the Bhalla-Alag_h study ak_)ne has processed
agricultural data on a umfoqn basns for as many as
282 districts and groups of districts. No other study
gives us uniformly processed data for so many
districts of India nor affords scope for a comparable
i rvey.

reﬁo?ai::lt,sltlhis errcise is in more ways than one based
on the Bhalla-Alagh study. The latter was conﬁ{ned
to annual production estimates of 19 crops: rice,
wheat, jowar, bajra, maize, ragi, barley, gram, tur
(arhar), groundnut, rapeseed and mustard., sesamum,
linseed, castorseed, sugar cane, co}top, jute, mesta
and tobacco. The present exercise is limited tg esti-
mates of the first nine crops of this list. I_n our judge-
_ment, the first seven constitute the main cereals of
the mass of the Indian people. As t'he Bhalla-Alagh
study states, “the data on pulses is not complete.
We have included only gram and tu1: ,m our study and
have neglected all other pulses. (rmmquraph,
Part [, p. 120). To that extent, fault could certainly be
found with the estimate§ of foodgrains productan,
district by district, given in the text and the appendic-

"es, particularly those concerned with absolute deficits

and surpluses. Were complete data available for all
foodgrains, seasonal, non-seasonal. traditional, non-
traditional, including all varieties of pulses like masur,
khesari, moong, matar, urud, etc., our districtwise
estimates of production, surpluses and deficits would
stand modified. This, as well as others briefly men-
tioned below, was a shortcoming of which we were
aware when we thought of attempting this exercise
and which we should hasten to point out at the outset.
Potatoes, for instance, which made such a difference
to the nutrition of the poorer sections of the popula-
tion in Europe in the late eighteenth and the greater
part of the nineteenth centuries, and an important
enough crop for calories and nutrition, more readily
consumed in India today, wherever available, than
pulses, because of its cheaper price, have been left
entirely out of reckoning. We have related a district’s
own production around 1971 to its enumerated popu-
lation of that year and have left out all movements and
transfers of foodgrains from district to district. We
have left out other important items of sustenance and
nutrition, like oils and fats, sugar, jaggery etc., the
various starch roots and sources like tapioca. But we
believe these shortcomings will not seriously affect the
dimensional aspects of our exercise which mainly
concentrates on the availability of the staple food-
grains. These constitute the principal source of
nourishment of India, from which even pulses, the
main source of supplementary protein in our unique
legume culture, have since 1969-70 been partly squeez-
ed out on account of high prices. These are some of the
obvious gaps in a study which, however, claims the
merit of having attempted for the first time a broad
dimensional districtwise picture for regions and
subregions within India.

It is also to be mentioned that many areas of nutri-
tional concern in a national economy are deliberately
left out, especially that of protein or nutritional
inadequacy of the daily diet of the Indian population.
It hardly needs to be emphasised that the problem of
nutrition for the poor countries is not protein and this
nutrient or that but adequacy of just food (that is,
staple cereals), particularly in countries of legume
cultures. The battle of nutrition is almost 90 per cent
won if there is adequacy of food all round. This is,
therefore, the main concern of the present monograph
and it needs to be stated quite clearly at the outset.

Similarly, we could have considered other relevant
nutritional aspects of the study that we deliberately
omitted mainly due to the paucity of reliable and
appropriate data at the district level. These could be,
for instance, (1) historical studies and field works

Xiii



PREFACE

stressing the importance of nutrition and health in
the process of demographic and economic develop-
ment; (2) the importance of nutritional knowledge
connecting food supply and nutritional requirements
(3) differentials between nutritional intake of urban
and rural population with their variations in kind with
trends of urbanization and industrialization; (4) rela-
tionship between nutritional status and level of
income;; (5) correlation between nutrition and the size
of the household at given income levels; (6) smaller
body size and shorter height and normal work
performance; (7) the impact of inadequate nutrition
on work performance, frequency and severity of in-
fection ; (8) impact of inadequate nutrition on physical
and mental growth and development, pregnancy and
lactation, fertility and family planning; (9) nutri-
tional status of mothers in its impact on fertility,
infant mortality and child-bearing; (10) the Indian
demographic trend of lower infant mortality related
to nutritional improvements with its subsequent
impact on fertility; and (11) pricing policy and public
distribution systems.

On most of these topics there is no detailed area-
planning data in India, and certainly not at the investi-
gative level of a district. So far as (3) is concerned,
there is some data in India NSS rounds but this
cannot be applied universally for all rural populations
and all urban population sizes. There is obvious
danger in making hasty generalisations based on
limited data. On theme (4), the limited micro level
data that exists for India does not enable any analyst
to isolate the factor of nutrition from other collinear
factors like housing, clothing, level of education, age
and sex structure and size of household, environ-
mental conditions in factory and home etc. On theme
(5), the only comprehensive data that we have is
available in the Cantor-Atac Study for Tamil Nadu
and the USAID Study at Calcutta, apart from small
bits of Sample Survey information available with the
National Institute of Nutrition. On (6), (7), (8), (9)
and (10), again no systematic data exists district by
district. On (10), it is difficult to isolate the factor of
nutrition from so many other factors that have led
to a decline of infant mortality followed by fertility
in parts of India, say, in Kerala, or in Sri Lanka.

Of course, some of these well known major issues
are being investigated by the Nutrition Society of
India. These investigations are in various stages of
progress but none of the findings are of universal
validity for all the Indian districts.

. The present study has the main objective to drive
home a central theme, and not to clutter itself up with
a multiplicity of minor themes, none of which can

-

be statistically substantiated for the country as a
whole.

Qne final word. While food is a safe index with
yvluch to delineate nutritional status, nutrition per se
is not, because its parameters are constantly chang-
ing with our rapidly improving knowledge. Last
c.iecad.e‘s cry over protein malnutrition is an instance
In point. Any country that has solved the nutrition

L ] . . .
problerr{ in tns;ory, be it the potato revolution in
Europe in the cighteenth and nineteenth centuries or -

food distribution as jn Ching in our time, has done’

so mainly through the food approach and not the

nutritional approach. The same general coneern has
guided this present research.

Migration is still another matter of dissagisfaction,
We have made but the crudest estimate of district-
wise migration for lack of availability of finer data for

1971 or of districtwise age sex structutes. For our

migration estimates we took into account (i) the total
epumerated population of the district, (ii) the pogula-
tion born in the place of enumeration and (iii) the
population born in the district of enumeration at the
1971 count. Better estimates of migration. might’

have yielded different results in the chapter on Migra-*

tion, Urbanization and Agricultura) Productivity
Levels.

ThlS' monograph attempts to investigate the
fpllowmg ten interrelated aspects of India’s popula-
tlon,. food supplies, malnutrition, agricuitural pro:
ductivity and land inequality: ¢

1. To assess the present and future food demarnds

and s:lugplies in India as dictated by the preserdt

popuiation growth rates i

o g and agricultural pro-
. To examine how the map of scarcity goes with the

map of foodgrain productivity in India
- Todetermine to what extent gaps in food demands

(as repregented by the amount of foodgrains
consumption necessary for sustenance) and in
food supply (as indicated by gross outpyt in
foodgrains) prevail in high or low levels of agri-
cultural- growth and productivity
To delineate the regions and districts of food
surplu§ and food deficits in India »

5. To estimate the population deprived of adequate
food among the five major age-sex biologicals
groups at all-India level. It was not possible to

4.

undertake this exercise at the district level, -

because of the difficulties of adopting suitable
surrogates for differences in consumption at the
district level

. To investigate thg extent to which concentration
of land ownership is related to different levelg

~
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of agricultural productivity and grov.vth.

7. To determine the factors responsible 'for the
creation of food Surplus and food deficit at the
district level in India, especially with r;spect to
agricultural growth rates, levels of agnculturz?l
productivity, population grgwﬂ} rates and agri-
cultural inputs used (like irrigation and chemical
fertilizers) ' .

8. To investigate whether or not filﬁ'erent l.evels
of agricultural productivity ~induce higher
or lower rates of growth in urbanization a'nd
migration. That 1s, to asSess the extent to which
higher food availability or agrnlcultural producti-
vity, in certain areas, attracts migrant labour from

-

New Delhi
July 1978

10.

elsewhere or generates the growth of employment
in the non-agricultural and agricultural sectors
To ascertain the extent to which the maldistri-
bution of available agricultural inputs (irrigation
and fertilizer) determines the map of food surplus
and food deficit in India :
And, finally, to explore an answer to the crucial
question: whether or not the existing inequality in
the pattern of land ownership in India does
adversely affect her agricultural development and
whether this is primarily responsible for the crea-
tion of low agricultural growth rates and pro-
ductivity, a large amount of food deficit and
malnutrition of the population.

ASOK MITRA
SHEKHAR MUKHERIJI
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CHAPTER 1

Ilitroduction

The year 1920 has been described as the Great
Divide in the history of India’s population
growth. Between 1850 and 1920 the rate of growth,
not only for each decade, but for tpe entire period of
seventy years as a whole, was negligible. In the decade
1911-20 there was an actual decline. But between
1921 and 1950 the country’s population grew steadily
¢ach decade, although at modest rates of 11 per cent
in 1921-30, 14 per cent in 1931-40 and 13 per cent in
1941-50. Another divide came in 1951 when the ra_te
of pppulation growth increased by 21.51 per cent in
the decade 1951-60, which further shot up to 24.89
per cent for the decade 1961-70. The rate of growth is
expected to decline in the decade 1971-80 but is
un]ikel)‘} to go below a simple annual rate of growth
of 2 per cent. ' .

These two divides in India’s history of popl{lathn
growth have been closely reflected in similar divides in
her experience with droughts and famines. Up to 1920
India was afflicted almost every year by drought'or
famine in some part of the country or other, to w.hlch
pestilence or epidemics added their toll of human lives.
A.f{er 1920, famines and droughts, although by no
means a thing of the past, became less fr;quent and
severe, although the famine of 1943 in Bengal,
Telengana and Rayalasecema was one of thg worst in
all history. Since 1950, droughts and_famines haye
lost even more of their former terror. The drought in
1966 and 1967, for instance, In Bihar, Eastern Uttar
Pradesh and Eastern Madhya Pradesh was so severe
that it might have as disastrous consequences as the
faminie of 1943. But while in the famine of 1943 food
did not move at all or took months to move a mere
150 to 200 miles from Calcutta, the.loglstlcs of food
movement were worked out so well in 1966 and' 1967
that it did not take more than a week in all even in the
worst days to pack in bags food brought loo;e in the
holds of ships to Calcutta, Bombay and.V1shakha'i
patnam ports and rush them to rempte village reta’l
shops in drought affected areas fa.r in the country’s
interior. Since Independence, famines and drou.ght.s
in India have been converted to a matter of distri-

ion of food. .
buK?:und 1950 it was usual to acgue that the nqproyf-
fient in population growth since 1920 was primarily

due to supposed improvements in sanitation, public
health and medical care. More recent investigation,
however, seems to indicate that the share of these
latter causes has been largely exaggerated and that
this improvement was perhaps due more to improve-
ment in employment, nutrition and food availability
than to public health and medical care. Transport and
communication improved, particularly road and rail
communication, whichconsiderably enhanced govern-
ment’s ability to despatch food with greater expedition
at short notice to distressed areas. Surveillance and
early warning systems to announce the early
symptoms of distress and starvation were perfected.
The reduction of grain exports after World War I,
along with a host of agrarian and socio-economic re-
forms, including improvements in agricultural and in-
dustrial activity, and the growing ability of the Indian
people to resist imperial exploitation were perhaps res-
ponsible for creating a climate of confidence favoura-
ble for population growth. The famine of 1943, if one
reads between the lines of the Woodhead Commission
Report, was largely manmade, caused by deliberate
denial of, and not by the lack of means of moving,
food to distressed areas. The memory of this famine
worked on the public conscience so forcefully that
neither an alien government nor any local govern-
ment after the transfer of power in 1947 ever
dared to neglect drought affected areas, however
slight the scale of affliction. As a result, although large
areas since 1943 have been periodically stricken with
drought, approximating famine, loss in life has been
negligible. For example, while the death toll in the
famine of 1943 has been estimated at 2.5 to 3 million
in the course of just three months, the total loss of
human life in central and eastern India during the two
successive years of severe drought, 1966 and 1967, did
not exceed a few dozen.

After 1950, the rate of population growth acceler-
ated to well above 2 per cent per annum. Urban and
industrial growth generated fresh problems for Indian
agriculture, the food distribution system and pricing
policy. The race between population and food
assumed new turns caused by the need to keep the
price of the food basket down for industrial and urban
labour, by the wars that were found forced upon India
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between 1947 and 1972, by the massive populations
of repatriates and refugees that India was compelled to
accept, redistribute and resettle in the last thirty years,
‘and by the swelling streams of internal migration in
criss-cross patterns throughout the country. Progress
in agricultural extension, technology, modernization,
productivity or price structure has been far from uni-
form, as we shall presently see, nor has the country
grown less dependent on the weather. The institutio-
nal infrastructure of agricultural growth works un-
evenly. On top, the country has been visited by perio-
dic droughts. In short, the food-population debate in
this country is still far from being a relic of the past.
The more burning question, however, is one of inequa-
lities of food distribution, consumption and nutrition,
to which the bulk of this study is indirectly related.
We shall begin with a brief review of population
change and aggregate food demand and availability
up to 1983. We shall then examine in detail the balance

L3

between food production and population as it
obtained around 1971. It is customary to do this
examination at the level of the country as a whole or
at most at the level of the state. The wealth of infor-
mation available in the recent Planning Commission-
Nehru University Study of agricultural growth and
productivity between 1960-61 and 1972-73 (mention-
ed in the Preface) has made it possible for the first

‘time to undertake an analysis, albeit with.a number

of reservations, of the relationship between food .
supply and population at a sufficiently low level of
disaggregation, namely, the district. Fordiscussions at ©
the district level alone, or even lower, will be relevant
for area planning. We shall thereafter investigate the
relationship between agricultural productivity and
rate of growth on the one hand and food surplus, food
deficit and distribution of land ownership on the other
and consider a few conclusions that will appear
reasonably to follow.

CHAPTER I 3

Population Change, 19501983

Table II.1°below gives the changes in India’s
“population from 1921 fo 1971.

TABLE II.1
» Changes in the Population of India, 1921-71

(in millions)

Year ° Population Percem?ge_
¢ decade variation

c©
L4
- —

. 251.32 -
:33‘1 278.98 +11.00
1941 318.66 +14.22
1951 361.08 +13.31
1981 439.24 +21.51
Y971 548.16 + 24.80

¢ The First Five Year Plan document’ p'roceeded on
the assumptiop that ‘population will conltmue to grow
over the next generation at the rate of 1 per cent per
annum. This would mean that the population of the
Indian Union at the end of 25 years fron_1 now would
“be of the order of 500 million.” The national income
- was estimated at approximately Rs. 90,000 million in
1950-51. Starting from this level, hope was expressed
that the national income would be raised by over 160
per cent in about twentytwo years, ar?d per capita
income doubled, ‘if capital formation 1§ S‘tepped up
from the beginning by as much as two-thirds of the
additional income each year”.'The-document‘tt?en
roceeded to assess, on the basis qf the gap existing
in 1950, the gap between populatlon and_foqd that
might occur in 1956. The estimated population in 1‘950
was 353.05 million, that for 1956, 3}7.60 mnll?on,
The estimated adult equivalents at 86%, for‘l950 and
1956 were 303.62 and 324.74 million respect!vely. The
production of cereals in 19‘49~'5'0 was estimated at
45.8 million toanes. The avallabnhty per adult per day
in 1950 was estimated at 13.71 oz. (389 gms). On }he
- basisof 140097 ams per b L T e
tion in .
m?l‘l‘itonf(icr)nf::s13S U::’ we shall see in the next chapter,
tmh]e‘aclual availability of foodgrains in 1956 was much

greater than this figure.

VEirst Five Year Plan, 1952, p.33.
J2First Five Year Plan. 1952. p.20. T 158
AFirst Five Year Plan, 1952, pp.157-158.

~

The Second Five Year Plan document considered
it more appropriate to assume some increases in the
rate of 12.5 per cent per decade for the population
hypothesised in the First Five Year Plan. It retained
the assumption of a 12.5 per cent rate of population
growth over 1951-60, but revised it to 13.3 per cent for
1961-70. For the decade 1971-80, the rate assumed
was 14 per cent. On this basis, the population would
reachatotal of 408 million in 1960--61, 434 in 1965-66,
465 million in 1970-71 and 500 million in 1975-76.
These estimates were intermediate between the upper
and lower estimates put forward by the Census
Commissioner in his Census Report 1951. But, as the
Census Commissioner himself had feared, they
proved to be on the low side*. As for food require-
ments and availability, the assumptions and actuals
are given in the next chapter.

The Third Five Year Plan expressed concern over
recent population trends in relation to the rate- of
saving and economic development. It observed that
the increase in India’s population between 1951 and
1961 (78 million) was nearly as large as the increase
(82 million) in the two preceding decades. The
document proceeded to compare the population
projections made in 1959 by the Central Statistical
Organisation (C.S.0.) on the basis of observed birth
and death rates with those provisionally worked out
on the basis of the first results of the 1961 Census.

(in million)
1961 1966 1971 1976

C.S.O. Estimates (1959) 431 480 528 578
Provisional Estimates
based on the 1961 Census 438 492 555 625

*On the basis of the present tentative estimates for
1971 and 1976, says the document®, “over the period
1961-76, the total increase in population may be of
the order of 187 million.”

The Draft Fourth Five Year Plan published fresh
projections of population up to 1980-81. It proceeded

*Second Five Year Plan, 1956, p.8.
SThird Five Year Plan, 1961,p.22,
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on the assumption that population would increase at
the rate of 2.5 per cent per annum during the Fourth
Plan period, 1969~74. This rate would fall thereafter
as there would be a decrease in the birth rate from
39 per thousand of population in 1968 to 26 in 1980-81
on the basis of an active family planning programme
currently under way, and a decline in the death rate
from 14 per thousand of population to 9 over the same
period®. The figures were as follows:

Index of
growth,

1980--81
over

Year 1967-68 1973-74 1978-79 1980-81 1967-68

Population 514 596 666 690 134
(in million)

The Fourth Five Year Plan, as finalized in July
1970, - retained the projected figures for 1973-74,
1978—79 and 1980-81 to 596, 666 and 690 million
respectively but put the mid-year 196869 population
at 527 million, which gave an index of growth of 131
in 1980-81 over 1968-69. The document retained
the asumptions of the Draft document; only the
death rate was expected to decline to ‘less than 9’
over the period 1969-1981. The document added:
‘If population growth is brought down to 1.7 per cent
by 1980-86 and further to 1.0 per cent by the end of
the century, the population in 2000 (estimated at 890
million) will be 260 million less than what it would be
if the present rate of growth continued unchecked.”’

The Draft Fifth Five Year Plan updated the pro-
jections as follows:

1971 1974 1979 1984 1986

e —— ——
— ———

Year

Population

(in million) 546.9 891.2 636.8 685.8 705.2

The document made the following assumptions.

SEourth Five Year Plan; Draft, 1969, pp.30-31.
7 Fourth Five Year Plan, 1970, pp.31-32.

~ The ratio of population aged 0-14 to total population °

Gross Fertility rate would move from 169 in 1971-76
to 134 in 1976-81 and 107 in 1981-86. The life
expectancy at birth would improve: (1) for males
from 51.3 in 1971-76 to 53.8 in 1976-81 and 56.0 in
1981-86; (2) for females 49.6 in 197176 to 52.6 in
1976-81 and 55.3 in 1981-86. The birth rate would
fall from 35.57 in 1971-76 to 29.57 in 1976-81 and
24.82in 1981 -86. The death rate would fall from 15.23
in 1971-77t0 12.81 in 1976-81 and 11.14 in 1981-86.

’

Between 3950 and 1978 there have been, for
 various reasons, wide variations between the estimat-
ed and the actual levels of demand for foodgrains.
Even estimates of how much food was actually
available or consumed in any particular year tend to
vary widely’.

The demand for foodgrains in the last year,
*1955-56, of the First Five Year Plan period (1951~
56)% was estimated at 62 million tonnes on the basis
of 13.6 oz. (385 gms)of cereals and 2.2 oz. (62.4 gms)
of pulses, or a total of 15.8 oz. (447.4 gms) per adult
‘ per day. The actual availability in the terminal year

€

would decline from 41.4 in 1971 to 40.6 in 1974, 38.4
in 1979, 34.8 in 1984 and to 33.3 in 1986. The per- '
centage of urban population to total would increase
from 19.9 in 1971 to 20.6 in 1974, 21.9 in 1979, 23.4
in 1984 and 24.0 in 1986°. .

The Draft Five Year Plan for the period 1978-83
made the following assumptions of vital rates ahd
revised projects for the year 1978-88°.

ASSUMPTIONS . ] ¢
YEAR of the First Plan was much higher as the production
Item 1971-76 1976-81 1981-86 1986-51 » of fogdgrains in 1955-56 exceeded the target and
: ' - reached 66 million tonnes. .

1. General fertility rate 175 154 133 n - The demand for foodgrains in the last year,
2. Birth rate 36.6 329 29.5 210 1960~61, of the Second Five Year Plan period
3. Deathrate 152 132 " 116 104 (1956-61)* was estimated at 75 million tonnes on the
* E: gi.;ctt:tm oftie basis of 15.5 oz. (439 gms) of cereals and 2.8 oz.
Males 01 526 551 576 (79 gms) of pulses, or a total of 18.3 oz (518 gms)
Females 48.8 51.6 543 s1.1 eper adult per day in the terminal year. This, in its turn,
‘ was based on (a) expected changes in urban popula-
PROJECTIONS ' . tion and in (b) per capita income, (c) the need to
1978 (‘;;AR 198 ’ counter possibilities of inflationary pressures result-
- ———ﬁ ing from plan implementation and (d) effects on food
i mption of increase in national income and

1. Tota! Population 642 6972 760.5 O i ctributi i
2. Urban Population 1356 1567  179.7 changes in its distribution. T?Se e;céult Consumg(tilon,
3. Percentage of urban - which was 2200 calories in 1955-56,was expected to
Population to total 2138 2248 2363 rise to 2450 by 1960-61. Actual availability in 1960
4 Propartion of Population 61 was estimated at 77 to 79 million tonnes or 469 gms
of age group 0-14 to total one per adult per day in 1960-61 both
Population 05 382 357 of cereals alone per 2 - ts*. The demand

from internal production and imports™. The deman

for foodgrains in the terminal year, 1965-66, of the

Third Five Year Plan (1961-66) was estimated at
101.6 million tonnes oD the basis of a normative
flerences between B. M. Bhatia's estimates of
‘Net Availability of Cereals and Pulses’ (source not cit_ed) in the
Appendix to his article— Food. Famine and Population in Popul.a-
tiort in India's Development, Dethi, 1974,pp.220-231 and thf)sc avail-
able in the working and published documents of the Planning Com-
misSion and the Ministry of Food and {%gncultqr?. In this f:lrc\';m-
stance, we have refrained from borrowing Bhatia's attractive time
series statistics for the years 1956— 1973 and have adhered fo
government figures in this papet.

2Fjrst Five Year Plan, 1952, p.158.

3Second Five Year Plan. 1956, p. 260.

4 gulletin Food Statistics (24th issue), 1974, p.183.

8Fifth Five Year Plan, 1974-79; Draft, Vol. 1, p.1.
®Draft Five Year Plan, 1978-83, March 1978, pp.48-49

. 1 There are wide di

LY

-

Food Demand and Availability, 1950—1983

demand of 18 oz. (510 gms) of foodgrains per adult
per day®. It was assumed in the Third Plan that this
normative demand would be the result of income
elasticity of demand. Per capita income would
increase at 6 per cent per year. The availability was
about 90.7 million tonnes including supplies from
imports. Weather in the last year, 1965-66, proved
adverse and the country passed through an acute food
situation in 1966. During the Third Plan period
(1961-66) the country imported 25 million tonnes of
foodgrains®. According to B, M. Bhatia (see footnote
1), however, the total imports for the five calendar
years, 196165, were 25.4 million tonnes, 10.34 million
tonnes for 1966, the worst drought year, 8.66 million
tonnes for 1967, the next worst drought year, 5.69
million tonnes for 1968. The original Draft Fourth
Year Plan (1966-71) put the target of production for
the terminal year 1970--71 at 129 million tonnes. This
was on consideration of prospective growth in
population and in per capita income. The total
availability of 107.8 million tonnes in 1970-71
including imports fell short of the estimated demand
by a considerable margin. The actual availability
for 1968-69 was 94 million tonnes and for 1969-70,
99.5 million tonnes. This resulted in almost doubling
of wholesale prices during.the period 1966-71. The
target of production for 1971-72 was set at 112.0
million tonnes”’.

The Fourth Five Year Plan (1969-74) retained the
target of production for the terminal year, 1973-74,
at 129 million tonnes, It was assumed that per capita
expenditure would go up by 16 per cent and popula-
tion would increase by 15.7 per cent during the period
1968-69 to 1974-75. The expenditure elasticity
would be 0.5%. During the Fourth Plan period,
however, the increase in per capita income fell
considerably short of the target and the lower level of

5 Approach 10 Agricultural Development in the Third Five Year
Plan: Unpublished Working Paper of the Planning Commission,
1960.

$Fourth Five Year Plan, 1970, p.7.

"The Fourth Plan Mid-Term Appraisal, 1971, Vol. 1, p.9 and
Vol. 11, p.61.

Fourth Five Year Plan, Chapter 2—The Long Term Perspective,
pp-30-31; p.12L.
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availability led to unprecedented rise in the price of
foodgrains. On the other hand, the population count
in 1971 registered a level lower than that projected in
the 1960’s by the Expert Committee on Projections.
The actual availability for consumption in 1974 has
been estimated at 90.7 million tonnes®.

The Draft Fifth Five Year Plan (1974-79) assumed
the base level of demand for the year 1973-74 at 114.0
million tonnes and considered the building up of an
adequate buffer stock essential. T'he target of produc-
tion for the terminal year 1978-79 was fixed at 140
million tonnes. The availability in 1977-78 was
estimated at 120 million tonnes, with a buffer stock
in hand of approximately 18 million tonnes!®
The Draft Five Year Plan 1978-83!! estimates a
demand for 198283 of 140 to 144 million tonnes and
expects a similar availability through production in
that year. The estimate of output for 1987-88 has
been put at 164 to 169 million tonnes. On the basis
of as high as 2 per cent growth in population between
1978 and 1988, together with an income elasticity for
demand of 0.6, the demand in 1987-88, on a base level
of 120 million tonnes in 1977-78, would, however, be
less than this figure. '

. *Report of the National Commission on Agriculture, Part III;
Demand and Supply, 1977; Chapter 10, p.3.
10 Draft Fifth Five Year Plan, 1974-79; 1974, Vol. II, p.51.
" Draft Five Year Plan, 1978-83; 1978, p.47.

The.ease with which the government has been
adding to its buffer stock in recent years suggests that
the demand for foodgrains has not been increasing as
anticipated and that the incentive for greater produc-
tion has been provided more by the higher guaranteed
‘procurement prices than demand proper. Nonethe-
less, there must be more to the demand pattern than
apparently meets the eye because prices in the open
Brain market are often higher than the procurement
prices. One obvious reason, of course, is that the
better quality grain is offered in the open market for

which the demand is higher while the inferior quality

is offered to government procurement. Nonetheless

the tardiness with which demand for foodgrains ha;
behaved in recent years, especially since 1975 calls
for a hard look at the prospects of.foodgrain(s produc-
tion in the coming years. While the technological’

impediments to higher agricultural productivity have

been identified and are being more and more efficiently
attended to, the consumption and distribution patfern
of foodgrains will demand more attention in the

context of prospective incomes and thetr
distribution.

CHAPTER IV 7

Population and Food Supply Around 1971

As noted irf the Preface, the joint study undertaken
sy the Centre for the Study of Regional Develppment,
Jawaharlal Nehru University and the Perspective P.lan-
ng Division of the Planning Commission* on agngul-
ural productivity and growth rates for the period
1962/65 apd 1970/73 provides a fortunate occasion to
-elate some of its findings to the results of the popula-
Eio'n census of 1971, for the latter can be for all
sractical purposes related to the triennium 1970/73.

L. A‘gricultural Productivity and Growth Rates by
_ Districts related to Population, 1971

G.S.-Bhalla and his team proceeded on the basis of
the money value per hectare of one or several of all
'he 19 crops (including four non-food crops) that are

grown throughout India. They excluded from their
survey all the twelve Union Territories and divided
the remaining states into 282 districts as listed in .
Appendix I in some cases by amalgamating two or
more contiguous districts and treating them as one.
Their findings are confined to these 282 districts.
They arrived at a figure of Rs. 974 as the figure of
average productivity per hectare for the country as a
whole (282 districts). Brief abstracts of their findings
related to the population figures of 1971 are given
below in tabular form (Table IV.1).

Table IV.1 summarises the relationship between
agricultural output, certain types of agricultural
inputs and the size of population in each agricultural
productivity level in 1971.

TABLE IV.1
182 Districts of India Graded According to Productivity Measured by the Value of All Crops Grown Per Hectare, Classified by Proportions of

Inputs Used and Share of 1971 Population in each Category, 1962-65—1970-73

ke g fg £ .=, )
. - ° o -~ . .

§ 3 E8E ”“"’EE3=E.E«$=—-@°=&O=

Category - §3§: §35 §23 §§%8 8'?;.5)8 3::339’%'2?—58558

. Q "": -t et "‘0"’ o .:o

s 5888 5c 55f 5362392 58528283858%5¢8

TOTAL 2+ 3+ 4) 282 . 100.00 100.00 100.00 100.00 100.00 100.00 §23.55 100.00
1. Districts that are gbove
average productivity of

Rs. 974 per hectarc
2. High productivity districts
i.e. productivity over
Rs. 1400 per hectare
(a) Productivity over
Rs. 1600 per hectare
(b) Productivity,Rs. 1400-1600

per hectare 15 420 6.87

3. Mid productivity districts
| :s g;(:td-ul‘::(l)‘gt;’e:ilectare 76 26.35 31.35
© 2‘,’3’,2211?!’ Rs. 1200-1400 7 18 986
®) :‘,’:‘:ﬂm‘my Rs. 974-1200 49 1846 2149

Y. K. Alagh et. al. Foodgrains Growth: A Dis-

G 1976; Mimeograph, JNU and Planning Com-

yictwise Survey
mission.

133 46.41 61.27

57 20.06 2992

42 15.86 23.05

70.32 66.24 63.80 70.56 306.44 58.53

41.26 44.55 43.45 38.41 136.36 26.05
35.87 42.73 37.59 32.60 91.46 17.47

5.39 1.82 5.86 5.81 44,90 8.58

29.06 21.69 20.35 32.15 170.08 32.48
9.34 9.15 7.94 7.44 58.08 11.09

19.72 12.54 12.41 247 112.00 21.39
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TABLE 1V. 1 (Concld.)
£ E £ 3 g
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. 2 8aq 3 = & =5 - a =3 = L]
5 2 & sEg §8 5 3 g 8 23 8
2 £RB85 S5 £58 EFeElfcpslbiaeigipisy
4. Low productivity districts
i.e. productivity below )
Rs. 974 per hectare o 149 53.59 38.73 29.68 33.76 36.19 29.4 217.11 41.47
(a) Productivity Rs. 600-974 X 47
per hectare 92 3114 28.18 20.80 26.72 22.09 22.19 155.34 29.67°
(b) Productivity below Rs. 600 . 87
per hectare 57 22.45 10.55 8.88 7.04 14.10 7.25 61.77 11.80

Source: Foodgrains Growth: A Districtwise Survey 1976, Census of India 1971

From Table IV.1 it is heartening to note that about
136 million or 26 per cent of India’s population live
in 57 destricts which have as high a productivity as
over Rs. 1400 per hectare. Of these again, as much as
91 million or 17.5 per cent of India’s population live
in as many as 42 districts which have a productivity
over Rs. 1600 per hectare. These segments of the
population can claim to have crossed the technology
hump in agriculture in the Indian context, and may be
on the way to taking care of their natural rate of
population growth, unless they are overwhelmed by
large scale inmigration. They utilise the largest pro-
portions of fertilizers (41 per cent), tractors (44 per
cent) and irrigation engines (43 per cent). They occupy
only 20 per cent of the national gross cropped area,
but produce 30 per cent of the national output.
Productivity in agriculture. in these districts and
among these populations may well have set in train a
wide variety of agro-processing and light industries
dependent on agriculture for raw materials and
resources.

As many as 170 million or nearly 32.5 per cent of
India’s population, however, inhabit 76 of India’s
medium productivity districts, productivity in them
ranging from Rs. 974 to Rs. 1400. They occupy 26.3
per cent of the national gross cropped area and pro-
duce 31 per cent of the national output. They are
behind the top category districts in fertilizer consump-
tion, tractor use and irrigation machines employed,
but claim about 32.2 per cent of India’s total irrigated
area. Their technological capabilities, though much
less than those of the top 57 districts, are considerable
and 32.5 per cent of India’s population or 170 million
in absolute numbers can with reasonable confidence
face the future. This more or less applies to the 133
districts above the average productivity of Rs. 974
per hectare with a population of 306 million and a
share of 59 per cent of the total population of 282
districts. Together, this group enjoys 46 per cent of the
national gross cropped area, offers 61 per cent of the

national output, and consumes 70 per cent ‘of all *

t"er?iliz‘ers, 66 per cent of all tractors, 64 per cent of all
irrigation engines and 71 per cent of all irrigated areas.

The self-confidence rating of this population to face

the future should, therefore, be reasonably high.

On the other hand, as many as 149 districts with a
population of 217 million or 41.5 per cent of the total
population is characterized by a productivity beldw
the national average of Rs. 974 per hectare. They
enjoy about 54 per cent of the national gross cropped’
area, offer 39 per cent of the national ontput, consume
less than 30 per cent of fertilizers, utilize less than 34
per cent of all tractors, less than 37 per cent of all
irrigation engines and less than 30 per cent of al}
irrigated land. g

The size of the population which lives in districts
;r!joying more than the national average of product-
ivity is, of course, larger than the size of the populaticn
living in the districts below the national average of
productivity, the ratio of the two respective popula-
tions being 306:217. The proportion of gross cropped
area, on the other hand, between the two respective
categories is 46:54, suggesting that the population
and lands in the higher productivity category make up
in endowments and benefits what they lack in acreage.
It is clear that the distribution of endowments and
benefits is disproportionately in favour of the former
category of districts.

Map 1 depicts spatial variations in the distribut;
of h;gh-, .medium and low levels -of agri(::ll::::;
productivity, measured in terms of value of output
per hectare. Out of the total of 282 districts studied ag
per Table IV.1 and Map 1, only (1) 42 districts have

very high agricultural productivity per hectare (Rs, -

1600 and above), 15 districts sh i i
(Rs. 149071600); )27 distﬁc;wh:llgehh;i,;gdrl;zg‘il:xz
prod'uctmty (Rs. .1 200—1400); (3) 49 districts indicate
medxun{ pl:oductmty (Rs. 974-1200); 4 as m
as 93 districts fall irt the low product,ivity cate o
(Rs. 600-974); and (5) 57 districts in very low f;g
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cultural productivity (below Rs. 600 per hectare).
(See table IV.2 for statewise distribution of such
districts). Map 1 and Table V.2 give the details as
follows: o o
(1) Out of 42 very high productive districts, 9.dlSlI‘lClS
lie in Punjab, 1 district in Haryana, 5 in Uttar
Pradesh, 3 in West Bengal, 5 each in Karnataka
and Kerala, 4 in Andhra Pradesh, 7 in Tamil
Nadu and 1 in Gujarat. That is, very high
productivity districts occur both in wheat-rich
and rice-rich regions. Bihar, Orissa, Madhya
Pradesh and Maharashtra have none of the very
high productive districts.
(2) Of next importance, high productivity districts,
totalling only 15, are more sparsely distributed.
In general, they appear contiguous to the first
* category of districts. o
" (3) Out of 27 high medium productivity districts,
most of them lie in West Bengal (7), Uttar Pradesh
%4), Karnataka (3) and in Assam (3) and in a few

scattered patches in Punjab (2), Haryana (2),
Gujarat (2), Bihar (2), Andhra Pradesh (1)
and Tamil Nadu (1).

(4) Twentyone districts out of a total of 49 medium
productivity districts appear in Uttar Pradesh
alone, and 6 districts each- in Bihar and Orissa.
The rest of the districts in this category are
scattered all over India; Karnataka (5), Gujarat
(2), Assam (2), Andhra Pradesh (1), Haryana (1),
Madhya Pradesh (1) and Tamil Nadu (};).

(5) Out of 92 low productivity districts, as many as
25 districts lie in Madhya Pradesh, 19 districts in
Uttar Pradesh, 12 districts in Rajasthan and 11
districts in Gujarat. These four states, especially
the first three, pose problems of very low agri-
cultural productivity per hectare, because the
lowest category of productivity also recur in
these states (Rajasthan-14, Madhya Pradesh-17,
Maharashtra-18, and Gujarat-2).

TABLE 1V.2
. Spatial Distribution of Agricultural Productivity Levels
. . (Rupees per Hectare)
’ =
Agricultural g N 5 -
Productivity * e % %’ € -§ g E -] %" Total
Level (Rupees LR £ 8 & E g = s 2% g 3 2 £ z {: g
per hectare) £¥4 3 s & ¢ £ £ £ 33 § £ § § & £ %
Eg: £ &8 £ 24 & ¢ 3& 2 O & & £ 5 B
1 , 1 4 S 6 7T 8 9 10 1 12 13 14 15 16 17 18
L
S —
Rs® 1600and above 4 - - 1 1 - 5 6 - 1 _ 9 _ 7 5 3 R
K. 1400-1599 T 2 - - - 1 1 1 - 2 - - - 2 1 4 5
Reloo®9 1 3 2 2 2 - 3 - - 1 - 2 - 1 4 & ”
Re mios 1 2 6 2 1 - s - 2 1 6 - - 1 2 | ©
Rs. 600-973 ; - 70 2 1 3 - 24 3 5 - 12 - 17 - o
bcl.ow Rs 600 3 - - 2 1 - 2 - 1 18 - - 14 _ _ _ 57
feeiing 7 15 18 7 2 19 7 4 26 11 11 26 11 48 14 282

Districts 17

Source: As in Table IV.1.

On reviewing the picture statewise, Punjab fares
best (9 out of a total of 11 districts belong to very
high productivity level), followed qlosely by Kerala
(5 out of a total of 6) and by Tamil Nadu (7 out of
a total of 11). The situation of Karnataka (5 out of
a total of 19) and of Andhra ?radgsh (4 out of a total
of 17) is not bad. Nor is the situation of West Bengal,

. Assam and Haryana discouraging. Bqt .the worst
picture emerges for some of the remaining states:
Rajasthan (26 out of a total of 26 districts belong to
low productivity level), Madhya Pradesh (42 out of a
total of 43 districts), Maharashtra (21 out of a total
of 26 districts), Gujarat (13 out of a total of 18
districts), Andhra Pradesh (10 out of a total of 17

districts) and of Bihar (7 out of a total of 15 districts).
Enhancing the level of agricultural productivity in
these states (total of 149 districts out of a total of 282)
will demand the serious attention of our planners.

2. Agricultural Growth Rates

Summary Table IV.3 distributes the 282 districts by
growth rate of crops between 1962-65 and 1970-73,
The average agricultural growth rate during this
period was 1.94 per cent per annum. Of the 282
districts, 70 showed negative growth rates (or decline)
during the period, of which again as many as 22
districts showed negative growth rates (or decline)
of — 3 per cent or more per annum,
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TABLE IV.3
282 Districts Classified by Agricultural Growth Rates per Annum (1962-65 to 1970-73), Proportions of Inputs Consvaned and Share of 1971
Population in each Category .
ER: 3 s €
T T N1 PR D PO
i3 f 54, $8p384 I.. Egp il
o L S8 Z2FE Z8figs 2BE g8f fse
° Og' S o et °og‘a:'8 °“g asgs 9§88
Category 28 §5 FT FEE Frd §ofup3d 2a2f =3
EE %g B2 %82 Pos Pigc fax ges B4
<38 EB§% &% bE§ EE: BESEBE: 5. BRf
A. High growth rate over 4.5
per cent per annum per hectare 43 18.68 23.04 26.89 54.46 25.50 32.56 70.40 13.45 ’
(a) Growth rate higher than ) )
6 per cent per annum @3s 10.51 12.45 16.39 31.37 13.81 19.26 30.64 5.86
(b) Growth rate between 4.5
and 6 per cent per annum
(average 5.07) *23 8.17 10.59 10.50 17.09 11.69 13.%0 39.76 7.50
B. Medium growth rate (1.5 to 4.5
per cent per annum per hectare) 102 33.47 36.48 31.64 23.92 24.36 3293 183.11 34.97
C. Low growth rate (O to 1.5
per cent per annum per hectare) 62 21.07 21.77 24.09 12.42 31.00 18.59 127.73 .24.40
D. Negative growth rate (below
0 per cent per annum per hectare) 70 26.78 18.71 17.38 9.21 19.15 15.91 142.30 27.18
(a) Negative growth rate (below .
— 3 per cent per annum per
hectare) 22 42,35 8.09
TOTAL 282 100.00 100.00 100.00 100.01 100.01 99.99 523.55 100.00

Note: @Al the 25 districts had much lower productivity than the all-India average during 1962-65.
Yields went up to 721 kg. per hectare during 60's and to 1138 kg. per hectare during 70’s.
*These 23 districts were higher productivity districts to begin with.
Source: G.S. Bhalla, er. al., Foodgrain Growth: A Districtwise Survey, 1976; Mimeograph, Table 5(a) & 5(b).

The 48 districts in the first category A (Table IV.3)
enjoyed 17 per cent of gross cropped area in the
country. Of the 25 districts in category A(a), those
that are in Rajasthan (8), Western Uttar Pradesh (2),
Karnataka (2) saw spectacular progress in flow and
tubewell irrigation. In the 11 districts of Punjab in
this category, irrigation increased from 57.7 per cent
in 1962-65 to 76.1 per cent in 1970-73. All the 23
districts in category A(b) of Table IV.3 were high
productivity districts to begin with in 1962-65. The
102 districts in category B account for nearly one-
third (33.47) of the gross cultivated area of the
country producing slightly more than one-third
(34.46) of the total output. These districts determine
the overall growth pattern of agricultural output in the
country. It is in these districts that the process of
change is embedded and is also crucial. In the 62
districts in category C, the proportion of area irrigated
is comparatively small while the use of fertilizers is
proportionately high, indicating the need of re-educa-
tion and re-adjustment of technological mix. All the
70 districts in category D enjoy no more than 16 per
cent of all irrigated area in the country and use as

little as 7 per cent of fertilizers, 9 per cent of tractors
and 19 per cent of irrigation engines. These, accord-
ing to Bhalla’s classification, must be the real problem
districts in agriculture.

When the rates of growth of agricultural production
are related to population in the respective categories
of districts, Table IV.3 yields an even bleaker message
than that of productivity. Thus, only 25 districts with
a population of 30.64 million or a percentage share of
5.86 of India’s total population enjoyed the highest
average growth rate of 7.82 per cent. But, although
showmg high growth rates, they still suffer from low
ylelds_ and therefore do not throw their full weight into
th.e picture of confidence. But there were 23 districts
with a population of about 40 million, with a share of
7.6 per cent of India’s population, which can claim to
face the future with greater confidence. There were as
many as 102 districts in category B with a population
ot: 183 milli'on or 35 per cent of the total population
with a medium agricultural growth rate of 1.5 to 4.5
per cent per annum. There were as many as 62
d1§tg1cts In category' C with a population of 128
million or a share of 24.4 per cent in | ndia’s population
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with a low agricultural growth rate ofOto 1.§ per cent.
Be it said in extenuation, however, that thelr' share of
consumption of inputs is not all thgt depressing: they
are, therefore, gathering the potential pf gro»yth,

The truly depressing part of the picture in Table
IV.3 is category D, which shows the continuance.of as
many as 70 districts with a popplatior_l of 142 m}lllon
or 27 per cent of India’s population, with a negative or
declining agricultural growth rate. What is even more

. distressing about category D is that as much as 27

~per cent of the nationa}l gross cropped area falls in

* this category contributing only 19 per cent of the total

nationgl output. The share of consumption of
fertilizers and tractors is very low, bu? the picture gf
irrigation share (16 per cent) is t?r{ghter. In t'hns
category D again, as many as 42.3 miilion populatfon
*with a share of 8.1 per cent of India’s total population

- reside in 22 districts where the negative growth

rate goes below — 3 per cent per hectare. This repre-
sents an extreme situation.

The legitimate conclusion that follows is that not
more than 46 per cent of the gross cropped area in as
few as 133 districts contributing slightly over 61 per
cent of the total output in India has reached a pro-
ductivity level of Rs. 974 per hectare and above, while
as many as 149 districts comanding 54 per cent of the
gross cropped area producing only about 39 per cent
of the output still belong to the very low productivity
category below Rs. 974 per hectare. Besides, the
problems of administration, management, extension
and development of institutional and infrastructural
facilities in as many as 149 districts, where the level
of their efficiency and performance is undoubtedly
poorer than in the 133 more-than-average-producti-
vity districts, will demand redoubled attention and
reinforcement of effort. It is here that the battle for
the absorption of net population growth in the future
will be crucial and difficult.

. TABLE 1V.4
Spatial Distribution of Districts by Rate of Growth of Output
* . (196265 to 1970-73)
Output . « ,§ ED g
growth g o Q = B - Z 8 o g = -
=]

% -3, ] ) = G . s
R g £ = :E i 8 & Z235E z & £ E&£ 3 & e
T . 3 4 5 6 1 8 9 10 11 12 13 14 15 16 17 18

. g 1 2 2 2 - - - - ~ - - - - - 25
??o;eos.o 4 - 3 2 6 2 4 2 - - - - - . 23
e . - 2 2 10 2 2 1 6 4 2 1 - - - 4
M € - - 2 18 - 3 2 3 18 & 3 3 2 - - 68
T 4 - - s u - s s 3 12 1 3 3 4 3 3 @
00 o . s 1 - 2 - - s 1 4 - 6 s 8§ m
‘3‘-3‘1 p L. -1 - - 1 - -1 -2 - 23 -
e —30 .- - 1o - 1 - 1 - 3 s - 2
L s 26 D7 19 48 2 18 17 4 14 s 7 07 2% m
Region above
(A‘:/::;a;el o4 (8 1 7 7 29 2 5 32 11 4 3 1 - - 128

Source: G. S. Bhalla et al. Asin Table IV.3.

{ with Table V.4, shows spatial varia-
tiolrsai‘:x %h:e:gricultural growth rates in India during
the period 196265 to 1970-73. Out gf a total of 282
districts, for which data were available, only 25
districts recorded growth rates above 6 per cent per
annum. Most of them lie in Punjab (11) ax!d Rajasthan
(8) and only 2 districts each appear in Haryapa,
Karnataka and Uttar ‘Pradesh. Of these, Punjab
enjoys a8 singularly privileged position, for all of its

“ districts show very high growth rates.

»

Twentythree districts in all enjoy growth rates
rangingfrom 4.5 per cent to 6.0 per cent, most of which
make contiguous geographical clusters around the
districts of the former category of high growth rates.
By themselves, they do not display any clear-cut
spatial pattern in their distribution, although they
bear out the spread effect of the very high growth rate
districts. These two categories can be termed as high
growth rate districts, totalling 48.
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Thirtyfour districts register growth rates between
3.0 per cent and 4.5 per cent, a little less than a third of
which are located in Uttar Pradesh (10), closely
followed by Madhya Pradesh (6) and West Bengal
(4). The majority of these districts form distinct conti-
gous geographical clusters. The remaining high medi-
um growth rate districts are scattered all over northern
and southern India.

As many as 68 districts record a growth rate
ranging between 1.5 per cent and 3.0 per cent. These
may be called low medium growth rate districts.
Uttar Pradesh and Madhya Pradesh, each having 18
such districts, make a conspicuious cluster of districts
of low medium growth rates. Other such districts are
scattered all over India: Rajasthan (6), West Bengal
(8), Bihar (3), Kerala (3), Andhra Pradesh (2), Tamil
Nadu (2), Karnataka (2) and Gujarat (3).

Low agricultural growth rate (ranging between
0 to 1.5 per cent) appears over 62 districts, most of
which emerge spatially contiguous to the category last
mentioned. Again, as many as 11 districts of Uttar
Pradesh and 12 districts of Madhya Pradesh show low
agricultural growth rates. Excepting Punjab, Haryana
and Jammu & Kashmir, all the remaining 14 states
of India have 3 or 4 such districts of low growth rates.

Negative growth rates or declines (0 to —4.5 per
cent) appear in 70 districts out of a total of 282. Of
them, as many as 23 districts emerge in Maharashtra
alone, and 11 such districts lie in Andhra Pradesh, 8
in Orissa, 7 in Madhya Pradesh, 7 in Bihar, 6 in
Karnataka, 4 in Gujarat, 2 in Rajasthan and
only one each in Uttar Pradesh and West Bengal.
Thus, in spite of impressive agricultural investments
since 1950, Maharashtra stands out as a problem
state, both in terms of negative agricultural growth ra-
tes and in productivity per hectare. Orissa has as many
as 8 districts out of a total of 11 suffering from negative
growth rates, all between 0 and —1.5. Andhra
Pradesh with as many as 11 out of a total of 17
districts suffers from negative growth rates, which
go below —3.0 per cent. The next place is
shared by Bihar and Madhya Pradesh with 7 districts
each out of a total of 17 and 43 respectively suffering
from negative growth rates. Tamil Nadu, Assam,
Kerala and Jammu & Kashmir along with Punjab and
Haryana are the only states which do not have any
district suffering from the stigma of a negative growth
rate. Rajasthan has two districts with bad negative

* Lokenath Ray, Research Associate, has been mainly responsible
for detailed calculation of Gini concentration ratios of all the 277
districts of India, preparation of Gini curves, Tables 1 and 2 of this

growth rates, Karnataka has five districts with a small
negative growth rate and one with bad negative
growt.h rate. Gujarat has two districts with a small
negative growth rate and as many as 2 with bad nega-
tive growth rates. '

Growth rates, as we have seen, are to be distin-
guisl}ed from productivity levels. In the period under
consideration, as we have noted in Table IV.3, it is
-often the districts with a low productivity base: that
registered promising growth rates. There are plenty

of districts where a comparatively high productivity, '
level base registered low or even negative growth rates i

While the former set bears testimony to human
enterprise and technological and other inputs, the
latter set may well cause anxiety as to the impedi-

ments, both institutional and technological, that may

be blocking further progress.

3. Concentration of Land Ownership (1971) and *
Levels of Agricultural Productivity (1970)*

Asindicated earlier, we have attempted this analysis
at two levels of aggregation and disaggregation :
(1) at six levels of agricultural productivity, and (2i
at level of the district (numbering 282). The latter
analysis was considered necessary because the findings
at the former level were not always yielding results

of policy significance. First, we shall describe the'

results of the analysis that was performed at the six
productivity levels. Secondly, the preliminary findings
from the analysis made at the district level. .

It has been one of our purposes to assess whether
or not inequalities in the distribution of land owner-
shfp create or induce malnourishment in India. For
this purpose, Gini ratios of concentration of land

ownership for 1971 were calculated for groups of -

districts in each of the six levels of agricultural
productivity.

Table IV.5 presents the Gini concentration ratios
of land ownership at the six levels. Higher inequalit
in land ownership occurs in both the highest and in thz
levels of medium productivity (levels 1 and 3). On
the othef hand, lgwest inequality in land owneéshi
emerges in both high level of agricultural productivitp
(level 2) and the lowest level of productivity (level 6)y
There is hardly any statistical hierarchical relation.
ship between the two. )

Chapter and other related data. L. P, Pathak, §
Researc!\ Officers, Nirmala Nanda, Research.
Parvathi of the Project also assisted substantially

B. L. Sherry, both
Associate and §,
in the calculation,

, tween land ownership
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. TABLE 1V.5
Gini Concentration Ratios of Land Ownership
Cross-classified by Agricultural Productivity Levels

Agricultural productivity

. . ® . .
Gini concentration ratio

Total number of

Note:

level (Rupees per hactare) of land ownership (1971) ‘ districts
1 Rs. 1600 + 0.723 : 40
Il Rs. 1400-1600 0.558 15
I Rs. 1200-1400 . 0.746 2%
v Rs. 974—1200 0.718 49
v Rs* 600-974 0.694 97
"V Below Rs. 600 0.491 55

For lack of data Gini ratios could not be estimated for 4 districts (Greater Bombay—Level I, Shahabad—Level 111, Bhandara and

Baudh-K hondmals—both level VI). A single Gini estimate was made for clusters of districts of Ernakulam —Kottayam and Kozhi-

kode—Malapp
* atptal of 282 districts selected for study.

Source: Agricultural Cgnsus of India, 1971;

These observations are also reinforced by Charts 1
and 2 which depict the Gini concentration curves for
each of the six agricultural productivity levels. At
first, it appears that high concentration or high
inequality in land ownership occurs in the very high

« agricultural productivity level (level 1) and .k')w
. inequ;lity appears in the low agricultural productivity

level (level 6), but the picture soon gets modiﬁed. as
both high and low inequality emerge in both high
and low agricultural productivity lev‘els (levels 2, 3, 4
and 5). A clear, unequivocal conclusion could not be

* drawn from this type of aggregated data. '

~ This may appear as a Very surprising ﬁndlng,
The absence of any positive or negative rglatnonsmp
between acute inequality in land ownership pattern,
on the one hand, and high or low levels of agricultural
productivity, on the other, might mean that' high
agricultural productivity might' occur in spite of
present-day inequitous distribution of land owner-

» ship. It might even gladden the hearts of protagonists

of anti-land reforms. But the reality may be different.
The use of gross aggregated da?a grouped at the
agricultural productivity levels 1s _apt to conceal
the real message. It is our contention that a more
minute level study, using fine-grained dgta at the !evgl
of the district or taluka, or even the village or mfi"
vidual plots, w'ould be necessary before we can arrive
at a decisive conclusion about the relationship be.-
pattern and the levels of agri-
" cultural productivity. Besides, data on land ownership

in the 1971 Agricultural Census, being culled mainly

i o land records at the village level, may
o eves b ive and reflecting a situation re-

themselves be defecti d | ' sit
moved from the actual realities. Finally, it is a matter

of serious debate, as we shall observe later, whether
the Gini ratio itself is an adeqp?,tc measure for our
" purposes of comparing inequalities and their effects.

I3

uram—Palghat all in level 1. These districts when added to 277 districts for which Gini ratios could be calculated make

Ministry of Agriculture and State Department of Agriculture.

Table IV.5 also conceals other dimensions and pro-
cesses which cannot be disentangled without a detailed
study of fine-grained data. For instance, high level
productivity which occurs in level 1, in spite of
unjust land distribution, owes its success to the fact
that all the major agricultural investments and inputs
(like fertilizers, tractors, pump sets, irrigation chan-
nels) are usurped by big land holdings; this helps to
maintain a high level of agricultural productivity
despite inequality in ownership pattern. Rather it
strengthens the forces of social injustice with a
concentration of land ownership and productivity
in a few hands. Curiously enough, high inequitous
land ownership pattern also emerges in the 5th or the
last but lowest level of agricultural productivity.
Ninetytwo districts out of a total of 282 belongto this
category. We can recognise a totally different process
operating here. High inequality in land ownership is
coupled with very low productivity per hectare. This
may mean that very little of agricultural investments
and inputsreally have gone into this category. Even the
bigger landowners do not have adequate access to
them. Production is low and fragmentation of hold-
ings continues unabated. This is further scrutinised
with the data at the district level.

4. Spatial Distribution of Gini Ratios
(District-level)

Gini ratios of concentration of land ownership
were further calculated for each of the 277 districts for
which data were available (see Map 3). Table 1V.6
presents a statewise distribution of districts with high
inequality (Gini ratios above 0.601), medium in-
equality (0.501 to 0.600), low inequality (0.401 to
0.500) and very low inequality (less than 0.400) in
the distribution of land ownership in India. Out of a
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total of 277 districts studied, 44 districts show very
high inequality in land ownership, as many as 156 dis-
tricts belong to medium inequality, and 77 districts
register relatively less inequality. ‘
High inequality districts appear mostly in Bihar
(10), Madhya Pradesh (9), Andhra Pradesh (6), Uttar
Pradesh (5) and Rajasthan (4). One or two such
districts also lie in Assam, Gujarat, Karnataka,
Kerala, Maharashtra, Punjab and Tamil Nadu.
The thing to be noticed here is tHat highly inequitous
districts neither emerge in the highly productive
states of Punjab or Haryana, nor in the very low
productive states of Maharashtra or Uttar Pradesh.
That is, there is no one-to-one relationship between
high/low productivity level (or growth rates) and
high/low concentration in land ownership. We shall
examine this aspect in more detail in later chapters,
Medium inequality in land ownership appears in
more than half of the total districts selected for study
(156 out of 277). Here, Uttar Pradesh (41 districts out
of-a total of 48), Madhya Pradesh (28 out of 43),
Karnataka (10 out of 19), Rajasthan (15 out of 26),
Andhra Pradesh (11 out of 17), Punjab (8 out of 11)
and Maharashtra (9 out of 24) indicate quite sub-

stantial degrees of inequitous distribution of land
ownership,
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Only, 77 districts, out of 277 studied, indicate
relatively low inequality in land ownership. West
Bengaltopsin this respect for its 11 districts (out of 14),
followed by Gujarat (15 out of 18), Orissa (7 out of
10), Maharashtra (12 out of 24), and Karnataka
(8 out of 19). All other states have one or two districts

each in this category.

It is worth noting that high inequality in lapd
ownership appears in Bihar and Madhya Pradesh
which are low productivity zones, but Iqw inequality
also‘e{nerges in those districts which are low pro-
ductivity zones such as in West Bengal, Kerala‘
Karpataka or Gujarat. High productivity zones of"
?unjab and Haryana enjoy only medium inezluality
in land ownership. The crucial question of whether
or not high inequal. _ ,n land ownership rétards or
accelgrates agricultural productivity or growth rates
remains unanswered, at least in this Stage.of analysjs

However, we shall further examine this mat .
through a district level analysis (where districts .l
considered as independent units of observatiure
without grouping them according to six producti\?' l:s
le.vels), and employing correlation-regression t lhy
niques. That analysis wil] have, as we sha|j seein. :C i
ters VI and IX, several Important messages to co(r:xv:l:s-

TABLE IV.6
Spatial Distribution of Gini Ratios of Concentration of Land Ovwnership . *
(District Level) .
Gini co- T
efficient g .
(concen- 2
tration £% &= # 5 2 3 g « 85 3 ; &
of land 5 ¥ g .§ §; E g g E 3 g Y : £ & Towl
ownership) £ a o - 3 2 2 : 5 2 K} E g ﬁ ;
| 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
19
0.601 and
above 6 2 10 1 - - - 1 1 9 3 -
0.501- e s o,
0.600 i1 4 4 2 7 - 1 16 3 28 9
0.401- oo g 156
0.500 - 1 - 12 - - I 8 2 6
0.201- S A 6
0.400 e T Loy .
Total of 282
Districts . T A TR ' TP ST SRR 26 11 g e
7

Notes: 1. Data not available for 1. Shahabad (Bihar), 2. Baudh-
(Maharashtra),

2. Land ownership data for clusters of districts of Kottay,

Source: As in Table IV.5.

Khondmals (On’ssé), 3. Bhandara (Maharashtra),

. am--Ernakulam, and K ozhi _
were not available separately; these districts were amalgamated. ozhikode

4. Greater Bombay

Malappuram—-Palghat (all in Kerala)

." disaggregated study—b
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. Surplus and Deficit Districts in 1971
’ Assrflssed on the basis of Cereals and Pulses
Requirements alone in the Diet*

It is important at the outset to explain the limita-
tions of this exercise. No attempt has been madccaj t‘cj)
determine surplus or deficit dxst‘ncts by recommen be
allowances of groups of r_xutrlents, nar‘nelyZ carN 0-
hydrates, fats, proteins, minerals and vitamins. ﬁr
has any allowance been made .for‘the fact t!lat the
.amount and ;;roportion of each in diets vary with age,
sex, body weight, occupation and ambient tempera-
ture. The dietary habits of normal healthy pepple in
different parts of the country and‘among dxﬁ”ere}x:t
ethnig groups, their total. fooq mta}ces and t ei
proportions of ingredients in . gitotal intake, revea
significant differences. To that extent the .umform
norms of desirable cereals and pulses requirements
assumed in this exercise for the country as a whole,
irrespective of regions, communities an‘d cultures,
are untenable. In the next place, this exercise does not
take into account foods thaF are locally ava{lable and
enter into the common diet, ofte_n unpaid for.or
.unaccd\mted in diet or consumption surveys, like
fish and homegrown tapioca, cocoanut or fruit or
or:even those local food;,_most often
rightly chosen, which have an economising effect on

. food budget. The exercise does not go into the
- t(? on of availability or requir;ments of vegetables,
s an d oifs, milk and other animal foods. Nor does
Bt mpt to determine how chh‘of the
the study . he diets of communities in different
sgx’plus protein " ?s broken into for meeting calorie
parts of the coUTHY B ¥+ diffculties in choosing the
deficiency. On £33 and in allocating food values
right yeas of refevens reals and pulses on the one
between the. intake f? t;scesv.lgar etc. on the other, we
+hand and ? llsnilindfoil tiﬂs districtwise exercise, the
have not found,

i dily tractable,
jon surveys series rex trac
NSS consun;p:lfg’e purpose of allocgtmg dlstqcts to
partlculzfel:’ ;}though the level of dlsaggreg'anon of
NSS 20 sts surveys is much more attractive.
data in the xercise begins by assuming

r hand, the .
hotrzk?cwr:::l?rements of cereals for the entire popu-
tha

d by the age-sex

i hdut the country an . :

la}non -t:;mi%ups defined for tl.us study will be uni-

1!310{1: gIltc magkes a virtue of necessity —data for other in-
orm.

. : f
. ; dily available for purposes o
gredients being not so rc;stli cyking o eercalt and pulses

though cereals were the only

vegetables,

requirements alone, as

i h Associate, for

moy Subuddhi, Researc
ul;:tionyof food deficit and food surplus. He
" Gahlaut, M. C. Sharma and Brahm

*Credit is due to Ka]r
is assistance in’'the calc
::s primarily assisted by V. S.

Dutt.

important thing for diet and nutrition. This study
relies rather heavily on the argument that what is
more important in the Indian situation of a legume
culture is the adequacy of calories rather than of pro-
teins. It therefore attémpts to find answers only in
terms of cereals and pulses intakes and requirements
for particular age-sex biological groups. An even
more serious and questionable assumption is that all
cereals and pulses have been taken as equal, first,
because no data was available, district by district,
as to the relative shares of wheat, rice, millets and
maize in the total production and, secondly, because
no satisfactory standardised conversion factor in
terms of rice could be worked out for other cereals.
Thus, what has been largely ignored in this exercise
is the implications of Table IV.7.

Nontheless, we thought that the conclusions
emerging from even such a limited and in some ways
misleading exercise as this one would still have
significant messages for understanding in outline the
geography of adequacy and hunger and, indirectly,
of nutrition and malnutrition at the district level in
this country on the basis of availability and require-
ments of cereals and pulses alone on hypothetical
all-India standard norms for age-sex biological
groups, and, what is of even greater importance, of
the dimensions of regional or area planning, alloca-
tion, administrative and institutional organisation
and management, and particularly of extension work
that await to be undertaken. Keeping in mind the
limited scope of this exercise and the qualifications,
as explained above, that any conclusion would be
subject to, an estimation was undertaken of the daily
per capita food consumption required for balanced
diet for five broad age and biological groups on all-
India basis. These five population sub-groups are:
(1) children below age 15 years; (ii) adult males, age 15
years and above; (iii) currently pregnant adult
females, age 15 years and above; (iv) currently lactat-
ingadultfemales, age 15 yearsand above; and (v)other
adult females who are currently not pregnant and not
lactating. The basic data for this estimation has been
taken from Diet Atlas of India published by the
Indian Council of Medical Research!. For this esti-
mation, only the main foodgrains, like cereals and
pulses which form the bulk of the average Indian
diet, have been considered. Consumption of fats and
oils (groundnuts, oil seeds) and of sugar and jaggery
(sugar-cane) have not been taken into account, as very
little information is available on their conversion
factor (from the stage of a crop to actual intake as a
part of the diet). In recent years, again, the availabil-

'C. Gopalan, et al., Diet Atlas of India, National Institute of
Nutrition, Indian Council of Medical Research, Hyderabad, 1971,
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ity of these crops has heavily depended upon import
and export fluctuations. Table IV.7 presents the
details of estimation of foodgrains required for
sustenance by five different population subgroups.
According to the current diet habits of the Indian
population and according to the availability of the
foodgrains supply in the country, it has been broadly
estimated that each child of age below 15 years
requires on an average 288 grammes of foodgrains
intake daily. According to the Diet Atlas, the age
group 15-18 is supposed to consume 451 gms. But

we have here considered two main age groups 0-14,
15 and above, on the assumption that since an
overwhelming proportion of boys and girls of the ages
15-18 work for their livelihood, their consumption
ought to be closer to the adult mark than the adolesc-
ent mark. In addition, a considerable proportion of
boys and girls aged 10-14 also work almost full
time for a living. It would, therefore, be only fair to
*weight this additional consumption on the age group

15-18 and amalgamate it with adult populations. .

TABLE 1V.7.
Average Calorie Intake and Populption of Different States .
1971 Average ) .
State Population calorial . .
- (000) ook Diet baseq Stapk?
ake on productjon
Andhra Pradesh 43,503 2,040) .
Assam 14,958 _
Bihar 56,353 1,865 .
Orissa ) 21,945 —
Tamil Nadu 41,199 1,498
. West Bengal 44,312 1,927} Ri :
Manipur : 1,073 ice l.{lce
Meghalaya 1,012 .
Nagaland ] 516
Tripura 1,556 .
Union Territories 6,342
TOTAL 232,769 1,832
(mean) .
Uttar Pradesh 88,341 2,307 o
Punjab 13,551 2,832 ’ .
Himachal Pradesh . 3,460 — Wheat . Wheat
Jammu & Kashmir 4,617 2,265
_ J
TOTAL 109,969 2,468
(mean)
Gujarat 26,697 1,612) '
Haryana . 10,037 -
Karnataka 29,299 2,220 - .
Madhya Pradesh 41,654 279 Wheat Wheat
Maharashtra 50,412 2,281 c
Rajasthan 25,766 2,044
TOTAL 183,865 2,187
(mean)
Kerala 21,347 1,842 Riceand ° Rice and -
Tapioca Tapioca

Source: Report of the National Commission on Agriculture, 1976, Part I1. Policy and Strategy: Chapter 9—Nutrition ; Table 9.8, p

Hence in Table 1V.8 the proportion of 7.95 for age
group 15-18 has been distributed between adult males
and adult females according to their proportion in the
adjusted age distribution of 1961 population for
India. In other words, the figure of 7.95 in col. 2 for
boys and girls aged 15-18 has been incorporated
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once again in two component parts (a) Adult males; °

(b) Non-pregnant and non-lactating adult females.
Thus, each adult male, age 15 years and above, re-
quiresabout 574 grammes of foodgrains, each current-
ly pregnant adult woman requires at least 481 gramm-
es, each currently lactating adult woman needs at least
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541 grammes, and each non-lactating ot non-
pregnant adult woman requires at least 431 grammes.
These figures are the minimum amount of foodgrains
required daily per caput for the barest sustenance,
below which level malnutrition may set in. These indi-
cate the foodgrains needs of average persons. No
refinement has been made for hard manual workers,

.

or ailing persons or growing persons in the early
years of adulthood. It is curious to note that, even
according to the norms of the Indian Council of
Medical Research, the food requirements of a preg-
nant or lactating mother (whose nutrition require-
ment one would imagine should be more) is supposed
to be definitely less than that of an adult male.

TABLE IV.8
. ) Estimates of Daily Average Indian Balanced Diet Required
- (in grammes)
Vegeterian (28.4%,) Non-vegetarian (71.6%) Average foodgrain required
* Percentage
Age/sex Groups of Cereals Pulses  Total Cereals Pulses  Total Cereals Pulses  Total
T, population food- food- food-
. grains grains grains
IR
- . Pre-school children
ofs Years 13.607 150 60 210 150 0 1% 150 46 196
4-6 Years 8.47 200 60 260 200 50 250 200 53 253
L]
hool children :
Sc7‘_)g Ycears 7.674 250 70 320 250 60 310 250 63 313
10-12 Years 7.00 320 70 390 320 60 380 320 63 383
}30 and Girls
) |y 35—14 Years 433 95 70 465 395 S0 445 95 56 451
15-18 Years . 7.95 395 70 465 395 50 445 395 56 451
All children
0514 Years 41.08 234 65 299 234 50 284 234 54 288
Adult Males 30.614 508 77 585 508 62 570 508 66 574
Adult Female; 28.296 375 67 442 375 52 427 375 56 431
Allawance for: :
«Pregnancy 4.2 50 — 50 50 - 50 50 — 50
Lactation 6.1 100 10 110 100 10 110 100 10 110
Non-pregnant and
non,—lgct:ting adult females  17.996 375 67 442 375 52 427 375 56 431
Pregnant Females 4.2 425 67 492 425 52 477 425 56 481
.Lactaling Females 6.1 475 - 77 552 475 62 537 475 66 541

Source: Estimated from C. Gopalan, ef. al,;*Diet Atlas of India. National Institute of Nutrition, Indian Council of Medical Research, Hydera-

bad, 1971, pp. 99-101.
Note: The percentage of popula

tion in each age group was assumed to be the same as that of the all-India population in 1961. The data from

1961 census were used for this purpose, vide Census of India, 1961, Age Tables, paper 2 of 1963, part II, section 11, Adjusted population

by single year of age,

p.35. For the first six age groups the corresponding figures given in Dier Atlas of India were respectively 9.2%.

9.9%, 8.3%, 8.0% and 10.9% (for 1318 years) which did not tally with the proportions given in the Census Age Tables, 1961, and as

such were nqt considered here.

. Converted into estimates of annua} requirements
of foodgrains, the figures come to:a child—105.12 kg.
per year; an adult male—209.5 kg. per year; a preg-
nant woman—175.6 kg. per year; a lactating woman
—197.5 kg. per year; and o}!’ner adult woman—
157.3 kg. per year. Here again, since the ungraduated
age-sex distribution of the 1971 census \yould.have t.he
danger of yielding unjustifiable variations in ratios
from district to district, because of the unreliability

of crude age returns, the graduated time series of age
sex structure for the state in which each district is
situated, as worked out by S. B. Mukherjee?, was
adopted as a more dependable distribution. For each
state, the percentages of male children aged 0-14 to
total males and of female children aged 0-14 to total
females were worked out. These percentages were

*S. B. Mukherjee; The Age Distribution of the Indian Population
East-West Center, Honolulu. 1976; Table S, pp.97-125. )



18 POPULATION, FOOD AND LAND INEQUALITY

applied to the male and female populations of each
district to work out the population of adult males
and 0-14 males and adult females and 014 females.
Thereafter, relying on the Indian Council of Medical
Research’s Diet Atlas of India®, a uniform all-India
figure of 4.2 as the percentage that pregnant women
bear to all adult females was applied to the derived
figure of adult females for each district. Similarly,
a uniform all-India figure of 6.1 as the percentage
that lactating women bear to all adult women was
applied to the derived figure of adult femalgs. The
population of ‘other’ adult females was derived by
subtracting the derived populations of pregnant and
lactating females from the derived all adult figures of
females in a district.

The total foodgrains demand was thereafter cal-
culated as follows:

1. Total children (0-14) x 288 gms x 365 days

2. Total adult males x 574 gms x 365 days

3. Total pregnant women x 481 gms x 365 days

4. Total lactating women x 541 gms x 365 days

5. Total ‘other’ adult women x 431 gms x 365 days
The total of the requirements of the five population
sub-groups provides an index of total food demands

Appendix .

Next, the average output of foodgrains available
from the major nine food crops (only cereals and
pulses) in a district obtained from the Bhalla-Alagh
Study provided an estimate of foodgrains avail-
ability. Since our estimates of foodgrains demand
were based on the population figures of the 1971
«census, the estimates of foodgrains supply or avail-
ability were similarly based on the triennium produc-
tion averages of 1970-73 of the Bhalla‘Alagh Study.

In the next place, thedifferences between average
foodgrains production in a district and the total
foodgrains required in that district were caiculated
for each of the 281 districts. This provided estimates
of districts surplus or deficit in foodgrains. If the
amount of foodgrains availability happened to be
greater than the foodgrains demand, the district was
rated surplus. If, on the other hand, the amount of
foodgrains demand happened to be greater than the
foodgrains available from production, the district was
rated deficit. These estimates of food surplus and
deficit provide a measure of nourishment and mal-
nutrition in India at the district level, within the
reservations made in the earlier paragraphs of this'

in a district. Estimates of foodgrains demand were section. )
thus constructed for each of the 281 districts as in
TABLE IV.9 ,
Levels of Agricultural Productivity showing (a) Number of Districts and Total Annual Average Foodgrains Production (in tonnes)'in each Level
(b) the Number of Districts Surplus in Foodgrains and the Amount of Surplus in tonnes, (c) the Number of Districts Deficit in Foodgrains nmi
the Amount of Deficit in tonnes, 1971 , .
Level of agricultural Total number No. of districts  Food Surplus No. of districts  Food deficit Net
productivity per hectare of districts surplus in (tonnes) 1971 deficit in (tonnes) 1971 Surplus (+)
foodgrains foodgrains Deficit (~)
1 Rs. 1600 & above 41 29 9,152,981 12 2,074,259 + 7,078,772
Il Rs. 1400-1600 15 8 1,148,051 7 1,640,372 — 492,321
I Rs. 1200-1400 27 17 1,743,343 10 1,430,631 + 312,712
IV Rs. 974-1200 49 33 4,034,672 16 813,922 + 3,220,750
V Rs. 600-974 92 64 6,937,494 28 2,910,912 + 4,026,582
VI Less than Rs. 600 57 29 2,021,211 28 2,715,117 — 693,906
TOTAL 28] 180 25,037,752 101 11,585,213 + 13,452,539

Note: The estimate of foodgrains production for 1971, obtained from 1970/73 triennium calculation of annual averages of districtwise pro-
duction given in Appendix I, tallies with the estimates of net production of 94.87 millien tonnes of foodgrains for’1971, as given in the
Finance Ministry’s Pre-Budget Economic Survey of 1974-75 (Table 1.9, page 69). Appendix I gives an account of the production in
1971 of 282 districts or rather 282 + 13 = 295. If to the total production of 92.033 million tonnes the production of the remaining 48
districts, left out of account in the Bhalla-Alagh Study, were added, the total of 94.87 million tonnes in 1971 would be reached.

P

3C. Gopalan er al.. Diet Atlas of India: ICMR, 1971, p.98. The
period of lactation of an average Indian mother was assumed to
be two years. As such, the population in the age group 0-2 years
was taken as an estimate of the total number of lactating women in

the population. Similarly, in estimating the number of pregnant
women, the birth rate in the year 1961 was used. These figures come
10 6.1 and 4.2 per cent respectively of the adult female population.
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Appendix 1* classifies the 281 districts (explained
below in the sub-section for districts surplus in food-
grains) by the six levels of productivity and gives for
each district (1) the total population in 1971; (2) the
rate of agricultural growth for 19 crops taken as a
whole from 1962/65 to 1970/73; (3) the agricultural
productivity per hectare for 19 crops taken as a whole
expressed in terms of value in rupees for 1970/73;
(4) the total annual production in tonnes of food-
grains (the nine major food crops of cereals and
pulses only) in 1970/73; (5) the foodgrains surplus
districts together with an estimate in tonnes of the
surplusg of foodgrains annually produced in 1970/73
after meeting the requirements of the five categories
of population as of 1971 as explained above; (6) the
foodgraiﬁs deficit districts together with an estimate in
‘tonnes of the deficit of foodgrains annually incurred
in 1970/73; {7) the Gini Co-efficient of concentration
of land ownership as per the agricultural census of
the* Government of India in 1971 (see Map 3):
(8) the averages of NPK fertilizers usgd per district in
1970/73; and (9) the area irrigated in hectares per

» district (1970/73).

Table IV.9 is an abstract of Appendix 1.

As one might expect, the 41 districts of highest
productivity per acre in 1970/73 produced the largest

aggregate net surplus of foodgrains (7.078 million
tonnes). Of these again, the 29 districts offering a total
surplus of 9.15 million tonnes served as the main
food procurement areas of the Government of India.
It is, however, important to note that as many as 12
of the highest productivity districts suffered from a
net deficit of 2.074 million tonnes of foodgrains on
account. no doubt, of the high pressure of rural, semi-
rural and urban population on them (see Appendix 1
for specific districts). Curiously enough, the districts
of the second highest level of productivity, number-
ing 15, present a net deficit of 492 thousand tonnes,
8 districts showing a surplus of 1.14 million tonnes,
while 7 others show a deficit of 1.64 million tonnes.
The districts in the third highest level of productivity,
numbering 27, record a net surplus of only 312
thousand tonnes. On the other hand, districts in the
fourth highest level of productivity, numbering 49
(33 surplus districts and 16 deficit), yield a net surplus
of 3.220 million tonnes, while the districts in the
fifth level of productivity, numbering 92, interestingly
enough, yield a net surplus of as much as 4.026
million tonnes. The districts of the lowest produc-
tivity, numbering 57, suffer from a net deficit of 694
thousand tonnes.

The following abstract relates the total population
of the districts in each level of productivity with the
total annual level of production in tonnes.

Total annual foodgrains

) ion, Percentage of population Percentage of food-
Lsvel of ‘ T109l;1]| ?:-lli)lllli]:::)on of eachglevelﬁo total production, 1970/73 grains production of
?roductlvny (as population (tonnes) each level to total
in Table IV.9 annual production,
above) 1970-73
o 95.00 18.15 21,323.273 23.17
, 44.90 8.58 6,357,047 6.91
n 58.08 11.09 9,120,985 9.91
u 11101 21.20 19,874,479 21.59
v 145.64 27.82 25,597,882 27.81
V‘; 68.92 13.16 9,759,632 10.60
TOTAL 523.55 100.00 92,033,298 100 00

The table gi\;es an idea of the relations_hip between
population size and agricultural production by levels

duction. . ‘ '
Of’l?lrlz percentage of production is substantially high-

er than the percentage of population in the highest

rch Associate, collected all the data in

" Giriraj Singh, Moot processed by a team. He was assisted by

Appendix | which was
Ilina Sen.

level of agricultural productivity. The lead in the
fourth and fifth levels is much smaller by comparison.
At the other levels, the percentage of population is
higher than the percentage of agricultural produc-
tion.
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A. Spatial Distribution of Districts
Rated Surplus in Foodgrains

In this and the next section, wherever the words ©

surplus and deficit have been used, they should be
taken to mean surplus or deficit in foodgrains avail-
ability against demand as calculated on the method-
ology already explained.

It is heartening to note that, according to the
methodology adopted in this study, as many as 180
districts out of a total 281 districts (for which data
were available) were surplus in foodgrains and only
101 districts showed food deficit. Separate data were
not available for the two clusters of districts of

Kottayam-Ernakulam and Kozhikode-Malappuram-
Palghat for which a combined estimate was provided.
In th; result, data of foodgrains surplus or foodgrains
deficit were not available separately for only one
district out of total 282 studied.

Map 4 and Table 1V.10 depict the spatia] distri-
bution of these 180 foodgrains surplus districts. Out
of a total of 180 districts, the majority of the districts
(102) have only minor foodgrains surplus of less than
100,000 tonnes in a year. Of this group, Madhya

.Pradesh (28 districts), Uttar Pradesh (22), Karnataka®

(12} and Rajasthan (10) enjoyed low levels of food-
grains surplus as these states cannot boast of really
high ranges of agricultural productivity.

TABLE IV.10 .
Spatial Distribution of Food Surplus Districts (1971) .
Food ® )
Surplus g 2 ] 3
. e % £ g 3 @
Cucgory  zg o 0§ § 2B § 2285 F , 38 § Z g 4
(in tonnes) 53 5 g s g £ g8 ¥v8 = 4 g 8 ‘e 3 3 = o
i g £ 5 £ q 5 88 < £ E 8 g = z Total
£ 2 E & = 3o s s& 3§ & & 5& 3
! 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 ° 18.
600,001 and
above - - - - 2 - - - - - - 4 - 1 B 7
400,001-
600,000 1 - - - 1 - - - - - - 3 1 - - - 6
200,001 - .
400,000 - - 1 -2 - - - 2 - 2 2 4 5 3
100,001 2
200,000 Io- - 1 2 1 4 - 10 - 1 2 6 1°'n 2 2
100,000 and : .
below 3 2 3 4 - P12 - 28 3 6 - 10 3 2 5 102
TOTAL $ 2 4 5 1 2 16 - 4 3 9 11 2 6 38 11 180

Note: Due to lack of disaggregated data in the Bhalla-Alagh Study, the estimate of food surplus/deficit for the districts of Kottayam and

Ernakulam (in Kerala) was calculated after amalgamating these districts with Kozhikode, Malappuram and Palghat group of districts

(all in Kerala).

Nontheless, it is heartening to find that as many as
40 surplus districts appear in Madhya Pradesh
out of a total of 43, as many as 38 surplus districts
do emerge in Uttar Pradesh out of a total of 48, 21
surplus districts occur in Rajasthan out of a total of
26, 16 surplus districts occur in Karnataka out of
a total of 19, and 4 surplus districts appear in Bihar
out of a total of 15. Foodgrains surpluses oc-
curred in 11 districts of Punjab, 7 districts of
Haryana, 6 districts of Tamil Nadu, 5 districts
each of Andhra Pradesh and Gujarat, 4 districts
of Bihar, 3 districts of Maharashtra and 2 districts
each of Assam and Jammu & Kashmir. Most
of these states, especially Uttar Pradesh and
Bihar, have frequently suftered from acute food
shortages in the recent past, and, in this respect, this

picture is reassuring,

.Out of a total of 180 surplus districts, only 13
districts show food surpluses of substantial amounts
of over 400,000 tonnes, and most of them belong to
Punjab (7) and Haryana (3). The rest are in Andhra
Pradesh and Tamil Nadu. Medium, surpluses of
100,000 to 400,000 tonnes appear in 67 districts,

mostly located in Uttar Pradesh (16), Madhya .

Pradesh (12) and Rajasthan (10). The fact that 21
districts of Rajasthan (out of a total of 26), 38 districts
of Uttar Pradesh (out of a total of 48), 4 districte of
Bihar (out of a total of 15), 16 districts of Karnataka
(out of a total of 19), 5 districts of Gujarat (out of
a total of 18), and 40 districts of Madhya Pradesh
(out of a total of 43) have showed low to moderate
food surpluses in recent years (in the 1970's), is itself )

a hopeful sign. On the other hand, none of the districts.
of Maharashtra (out of a total of 26) show a food
surplus above 100,000 tonnes. None of the districts of
Kerala (out of a total of 7) show any food §urplus.
These states are in chronic need of food supplies from
outside. The situation in Andhra Pradesh (5 surplus
districts out of a total of 17) and in Tamil Nadu (6
surplus districts out of a total of 11) could have beern,
better than it was around 1971.

E B. Spatial Distribution of Districts

Rated Deficit in Foodgrains
Mapr5 and Table IV.11 depict the spatial distribu-

21

tion of 101 food deficit districts of India. Out of the
total of 101 districts, only 15 districts are subject to
acute foodgrains shortages of over 200,000 tonnes per
year. Deficits of over 400,000 tonnes per year occur
in one district each of Kerala, Maharashtra and West
Bengal and deficits of 300,000 to 400,000 tonnes per
year occur in one district each of Andhra Pradesh,
Bihar and Maharashtra. Deficits of 200,000 to 300,000
tonnes per year occur in 3 districts of Bihar, 1 district
of Gujarat, 3 districts of Kerala, 1 district of Tamil
Nadu and 1 district of West Bengal. The heavy
foodgrains deficit districts generally have large urban
populations.

’ TABLE IV.11
’ . Spatial Distribution of Food Deficit Districts (1971)
’ [ ]
. g = =
£ = =) 'g ah
Food . £ %= 3 S % g2 z = 8
Defigit s g . E S BE ¥ £ £8 = 3 s 73 7 58 2
Category 5% § = S £ EZ 5 E 8% = £ g T E 2% 3 Total
(in tomnes) 2 2 2 & £ 383 23£8 2 5 & & £ 358 =
S L T 18
400,001 and e o o \
above - - - - - - B
300,001 1 - ;
400,000 -y - s T T -0
o 1-
20‘3’2)‘?000 . O T B - Lo 9
. 300,
100,000 e e 2
£00,000 and '
below 10 5 6 10 - - 2 - 3 9 2 - 5 4 8 1 65
T O‘T‘;L’"’—Jﬂ 2 s u 13 3 6 3 023 2 - 5 5 10 3 101

Note : Please see note below Table 1V.10

~

Foodgrains deficits of amounts ranging between
100,000 to 200,000 tonnes (medium s.hortages) occur
in 21 districts, 12 of which occur M.aharashtra
alone. Maharashtra is followed by 2 dxstngts ;ach of
Gujarat, Kerala and Uttar Pradesh and 1 district each
of Andhra Pradesh, Bihar and Karnataka. . .

Low but substantial amounts of fooQgrams deﬁcn

000 tonnes per year) occur in as many as
'gt;eld(;;:rilc.i(:’out of a total of lQl foodgrains shortage
districts. Of these, 9 again lie In Mahara;htra, 10
" each in Gujarat and Andhra Pradesh, 8 in Uttar

Pradesh, 6 in Bihar, 5 each in Assam and Rajasthan,
and a few districts in Tamil Nadu (4), West Bengal (1)
and Karnataka (2). These districts and states need the
urgent attention of agricultural planners and more
investments in agricultural inputs like fertilizers and
irrigation.

Our estimate of foodgrains surplus or deficit
might have been worse than what is here presented.
had we based our calculation on the relatively
indifferent agricultural years than on 1970-73, which
were relatively better crop years.
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Estimation of Population Suﬂ'éring from Lack of
Adequacy of Food by Five Age Sex Biological
Groups, All-India, 1971*

It would obviously be as wrong to imagine that the
entire population in districts enjoying surplus in food-
grains production in 1971 was consuming adequate
food as to imagine that all of the population of
districts facing deficits in foodgrains production in
1971 was suffering from lack of it. There is hardly
any quantitative information on exactly how much
population in each category of the age-sex biological
groups of our study might be consuming adequate
food or suffering from lack of it. Similarly, it is in a
way begging the question to equate estimates of
population below the poverty line with that actually
malnourished. The only reasonable conclusion that
can be hazarded is that the overall proportion of
malnourished may be close to the proportion below
the poverty line.

The problem is one of finding an acceptable proxy
for the proportion of population that one can assume
as deprived of adequate food, or more specifically
cereals and pulses. There is no systematic record of
districtwise consumption of cereals and pulses accord-
ing to age sex occupational or biological groups,
either for the past or the present and the several
excellent regional surveys in recent years yield results
of small sample investigations, either by income or
range of expenditure on a daily or monthly basis!. As
has already been mentioned. the consumption expendi-
ture surveys of the National Sample Survey (NSS)
do not throw much light on possible districtwise
variation or norms. Under the circumstances, it is
only possible to provide a rough estimate of the
population going hungry at the all-India level, classifi-
ed at five age sex biological groups (see Table V.1).

1Of the numerous regional surveys on the subject, particular
mention may be made of the Survey of Food Habits in Madras by the
Superientendent of Census Operations, Madras, following the
census of 1961 ; the Tamil Nadu Nutrition Study in six volumes
USAID: Sidney M. Centor Associates, Pennsylvania, 1973);
USAID: A Study of Food Habits in Calcutta, New Dethi 1972;
National Nutrition Monitoring Bureau’s (a) Report for the Year
1976, (b) Section 11— Food and Nutrition Consumption Pattern in
the Selected Districts of Different States, 1976.

*V. S. Gahlaut, Research Officer, and Karunamoy Subuddhi,
Research Associate, assisted in the preparation of Appendix Il
(Districtwise data of Population in five age and sex biological
groups).

There has been much work on the all-India and
state levels of concentration curves and distribution
of consumption and income. Working on these
exercises, P. V. Sukhatme estimated in 19652
that at least 40 per cent of the population in India
was going without food adequate to be able to sustain
a healthy active life and still another 26 per cent would
be malnourished. B. S. Minhas® has published

estimates which put 57 per cent of India’s population

below the poverty line, the poverty line being de-
fined as per capita monthly consumption less than
Rs.20 at 1960-61 prices as adumbrated by the late
Pitamber Pant in his Perspectives of Planning ( 1964 .

An excellent survey of the literature on measure-
ment of the level of poverty in India is available in a
recent World Bank Staff Working paper in which
Montek S. Ahluwalia begins by discussing the prob-
lems of data and methodology and, particularly
the reliability of NSS data. He begins by reviewiné
the work of P. K. Bardhan, V. M. Dandekar and
Rath, B. S. Minhas, A. K. Sen, P. V. Sukhatme and
A. Vaidyanathan*. He then proceeds to place to-
gether the various NSS based estimates of rurai
poverty in India (beginning with 1956-57 continous-
ly every year to 1968-69, except for the omission of

1[;. \é Sukhatme; Feeding India’s Growing Million, Oxford, 1965,
pp. 1-2.
l():;B,S. Mihnas: Plunning and the Poor, New Delhi, 1974, pp.6S
*Ahluwalia, Montek S., Rural Poverty in India, 1956/57 to
1973/74; India: Occasional Papers, World Bank Staff Working
Paper No. 279, May 1978, pp. 1-42. The following texts are rele-
vant. Bardhan, P. K. (1971) *On the Incidence of Rural Poverty in
the Sixties” Economic and Political Weekly, February 1973;
Bardhan, P. K. and Srinivasan, T. N. (eds) (1974); Poverty and
Income Distribution in India, Calcutta, 1974; Dandekar, V. M. and
Rath, N. (1971: Poverty in India: Dimensions and Trends, New
Dethi, 1971; Minhas, B. S. (1970) “Rural Poverty, Land Distri-
bution and Development Strategy : Facts’ reprinted in Bardhan and
Srinivasan (eds) (1974); Rajaraman, 1. (1975) “*Poverty, Inequality
and Economic Growth: Rural Punjab, 1960/61-1970/71"", Journal
of Development Studies, July 1975; Sen, A. K. (1973) “Poverty.
Inequality, Unemployment: Some Conceptional Issues in Measure-
ment”, Economic and Political Weekly, August 1973: Sukhatme.
P. V. (1977): Mainutrition and Poverty, Ninth Lal Bahadur Shastri
Memorial Lecture, June 1977; Vaidyanathan A. (1974) “Some
Aspect of Inequalities in Living Standards in Rural India” reprinted
in Bardhan and Srinivasan (eds).
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the year 1962-63, and for 1970-71 and 1973-74)
and compares them with computations for India as
a whole and severally for 14 states of the Poverty
Index as defined by A. K. Sen. In the next place, he
works out the percentage of rural population in
poverty for each of 14 states and for India. Two
states, Andhra Pradesh and Tamil Nadu, show a
distinct trend towards reduction in the percentage
of rural population in poverty over the period
1957/58 to 1973/74 from 53.5 to 39.8 and from 67.8

" t048.3 respectively, while allother states show fluctua-

tions in the percentages from year to year. In all, he
considers twelve time series estimates, the largest
yet in this kind of study.
THe percentages of rural population in poverty
for India as a whole and the computed Sen’s Index,
"a¢worked out by Ahluwalia, are as follows:

NSS Based Estimates of Rural Poverty in India

Percentage of Rural Sen’s Poverty Index

Year Population in Poverty (this index ranges
‘ based on State specific from 0 to 1)
* . Poverty line
1957-58 53.4 .220
1959-60 ° 48.7 168
196061 42.0 .143
1961 -62 423 136
1963--64 49.1 159
’ 1964-65 50.4 174
* 1965-66 51.1 214
1966-67 ' 574 242
1967-68 - 57.9 237
1968-69 53.5 .201
1970-71 49.1 176
1973-74 47.6 N.A.

Source: Montek S. Ahluwalia: Rural Poverty in India, 196,57 o
1973/74 (see footnote 4). See also Tabie 2, p. 15, Table 3(a).
p. 17 and 3(b), p. 18 of the World Bank Paper for details of
14 states for each of the years mentioned above.

According to M.S. Ahluwalia, the percentages in
Punjab and Haryana were 28.0 for 1957-58, gradually
declining to 18.8 in 196061 with a general tender}cy
to rise gradually to 33.9 in 1967-78, and descending
thereafter rapidly to 24.0 in 1968-69 and down to
23.0 in 1973-74. These are against the findings of

. Bardhan, for example, who in 1971, despite the
visible success of the Green Revo!ulion. found that
the incidence of poverty in Punjab and Haryapa
incfeased between 1960-61 and 1967-68 ; or of Raja-
raman (1975) who reported that the .mmdence of
poverty in Punjab (excluding Haryana) 1qcr§ased be-
tween1960-1961 and 1970-71. Ahluwalia is of the
opinion that since the year 196061 had an unusually
fow value, that year should not have been made

the base year for comparison and that the ““consider-
ation of the time series as a whole clearly does not
suggest a trend increase in the incidence of poverty™.
Ahluwalia then proceeds to conclude that the *‘inci-
dence of poverty in rural India does not show any
substantial trend over the past two decades. What we
observe in most of rural India is a pattern of fluctua-
tion with an increase in the incidence of poverty in
one sub-period followed by a decrease in another.”

The above figures are for rural populations of the
states and of India. The figures for the overall popula-
tions (rural and urban) are difficult to assess for lack of
data to compute with the assurance possible in
the case of rural populations. It is difficult to assess
whether the urban percentages will be lower or high-
er for India as a whole, having regard to the wide
variations in conditions in class sizes of cities and
towns according to their geographical locations
although Ahluwalia’s Table 5 suggests that the per-
centages of urban population in poverty will be
lower. Sukhatme’s figure of 40 was for the mid-sixties
for which Ahluwalia’s corresponding figures for
rural poverty are 50.4 for 1964-65 and 51.1 for 1965—
66. This latter figure for 1970-71 decreased slightly
in Ahluwalia’s exercise to 49.1. The corresponding
Sen’s poverty indexes are .174 for 196465, .214 for
1965-66 and .176 for 1970-71. In view of this, it
was decided to adopt the most conservative figure
for the proportion of population estimated as going
hungry in Indiain 1971. With this end in view, we have
passed by the higher percentages that are more recent
and close to the year 1971 and adopted Sukhatme’s
1965 estimate of 40 per cent, not only out of a desire to
be on the conservative side and avoid accusations of
being alarmists, but also to keep in step with Dande-
kar and Rath’s assumptions in their Poverty in India.
It is important to note here that P.V. Sukhatme
has since refined his calculations still further
and arrived at a much lower figure than 40 per cent.

Table V.1 gives an estimate of the total population
and the deprived population at the all-India level
classified according to the five age sex biological
groups. Adopting the all-India proportion of 40 per
cent of population suffering from inadequacy of
food, i.e., cereals and pulses, we have applied the
same ratio uniformly for each of the five age sex
biological groups. The result shows that in 1971
about 211 million people out of the total 523 million
population (of selected 282 districts) were in danger
of facing or actually facing shortage of food.

We have also attempted to find an acceptable
proxy for the proportion of population at the district
level which can be assumed to be deprived of adequate
food, for instance, by considering the Gini concentra-
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TABLE V.1
Estimated Population Suffering from Inadequacy of Cereals and
Pulses in 1971 Classified by Selected Age Sex Biological Groups,

All-India
Total Population
population suffering from
lack of adequacy
of foodgrains
for consumption
[
ALL-INDIA
Total Population 523,553,005 211,211,649
1. Adult Males 157,249,120 63,237,014
2. Adult Females 145,975,677 59,183,385
a) Pregnant 6,130,961 2,485,695
b) Lactating 8,904,648 3.610.183
¢) Others 130,940,068 53,087,507
3. Children 0-14 220,328,198 88,971,250

Proportion of deprived population to total at the all-India level
40%,

tion ratio of land inequality at the district level as a
yardstick and finding an equivalent measure of
population going hungry at that level. But such
attempts were later found to be bedevilled with some

conceptual and methodological difficulties, and
s0, such 'esti.mates of deprived population cor;lputeci
?;ptol:c:.dlstnct level were .omltted from the present
We undertook this kind of exercise in the ho
that the unsatisfactoriness of the data base wii)li
stimulate the collection of the right type of data in
tl}is field of great importance at the right level of
disaggregation, which is obviously the district, if

not even smaller area units. For, if area planning -

at the district or even lower levels were to have any
meaning, it should be of importance to monitor
cgreals and pulses intake by age-sex occupatiohal and
biological groups and to strike a balance between
total consumption and total production by defined
areas as a measure of the terms of trade between
micro-regions. It is hard to overestimate the need for
organising investigations for norms of cereals and
pulses intake for identified and disaggregated small
areas and populations all over the country. More
refined methodologies than are within the compe-
tence of the present authors will have to be evolved
with the help of more precise data of consumption
by each group of population.

CHAPTER VI 25

Future Implications

‘1. Future Food Demands and Supplies

" The demand projections presented in chapter 10 of
Part 111 —Demand and Supply of the Report of the

National Commission on Agricutlure (1976) steer clear -

of the short term dislocations that occurred in the
planning and investment processes during 1974-77.
“The projections of population growth and of demand
for food crops up to 2000 adumbrated in that chapter
have been adopted as the basis of this discussion.
Ia considering the demand projection, one should
bear in mind the reservations set out in the exercise
itgelf. Demand would be influenced by changes in the
spatial and rural-urban distribution of population as
.also it$ age-sex structure and by interregional and
intersectoral differences in tastes and preferences.
There are also™'problems with regard to—(a) break-
up of the base level demand by sectors and regions:
(b) assumptions about sectoral and regional rates of
growth of population and per capita incomes; and
dc) estimated values of sectoral and regional demand
co-efficients”!. The Agricultural Commission exercise
t,réats the period upto and beyond 1985 as two distinct
periods out of regard for these considerations. The
demand projections were derived at constant prices,
with the use of alternative functional forms for differ-
ent commodities. Demand elasticities, based on
. cross-section family budget data for the different
commodities for which projections were to be present-
ed, were derived separately for the rural and urban
sectors, by fitting the alternative functional forms to
the data on consumer expenditure based on
the National Sample Survey (NSS) for the
year 1970-71. As for trends in the growth
of population, the Commission adopted the
Medium-2 levél of projections presented in a
study sponsored by the Indian Association for the
“Study of Population®. The exercise assumed on over-
alllong term rate of economic growth of 5 per cent dur-
" ing 1971/72 to 2000/01. The total GDP was projected
to increase from Rs. 391,790 million in 1971-72 to
Rs. 1,664,000 million in 2000/01 at 1971/72 prices. The
estimates of private consumption expenditure (PCE)

' Report of the National Commission on Agriculture 1976; Part 111,
Demand and Supply. Chapter 10, p.S.

in 2000,01 were based on the following assumptions:
(i) public consumption expenditure after Seventh
Five Year Plan (at that time after 1989) would be
considerably stepped up; and (ii) the rate of capital
formation in the private and the public sectors would
rise sharply for financing investments. It was also
assumed that the indirect taxation in proportion to
GDP at market prices would remain constant. The
total PCE was estimated at Rs. 997,710 million in
2000/01 implying a compound rate of growth of 3.9
per cent per annum during 1971/72 to 2000/01. Allow-
ing for the expected increase in population, the rate of
growth in per capita PCE worked out to 2.0 per cent
per annum during this period. Shortage of space will
not permit going into other details of methodology.

The per capita demand for foodgrains was assessed
at 171.25 kg. in 1971, between 176.24 kg. (low) and
190.99 kg. (high) in 1985 and between 179.92 kg.
(low) and 194.68 kg. (high) in 2000.

The projected population of India accepted for
this exercise gave the following figures:

Population (million) in year

Assumption 1971 1976 1981 1986 1991 1996 2001
Medium’? 547.0 605.6 668.2 734.0 801.2 872.6 945.4

The aggregate consumer demand for foodgrains
alone was projected as follows:

1971 1985 2000

Low High Low High

Foodgrains
(in million tonnes) 94.31 127.76  138.45 168.29 182.10

The exercise observed that ‘‘assuming that the
gross output of foodgrains in 2000 would meet the
expected demand in that year, the total requirements
for seed. feed and wastage would work out to 19.0
per cent of the gross output on the high assumption
of growth per capita PCE. It is further assumed
that the current rate of allowance for these purposes
at 12.5 per cent would increase to 13.7 and 15.0 per

8. Raghavachari; Population Projections, 1976-2001 in Popu-
lation in India’s Development, 19472000, 1974, p. 437,
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cent in 1980 and 1985 to reach a level of 19.0 per cent
in 2000.”" It was assumed that nearly 5 million tonnes

of foodgrains would be utilized for industrial purposes .

by 2000. The total requirements of foodgrains for
seed, feed, wastage and industrial uses was estimated
at between 22.5 and 24.4 million tonnes in 1985 and
between 37 and 43 million tonnes in 2000.3

Inclusive of these allowances the aggregate gross
demand for foodgrains was assessed at:

1971 1985 2000
Low  High Low  High
Foodgrains 130.3 1629 2053 225

(in million tonnes) 107.9

The effort needed to fulfil aggregate demands of
this order along the indicated time-path has been
considered by numerous individuals and research
institutions. For the purpose of this brief review,
however, projections worked out by the National
Commission on Agriculture, 1976, are presented
below:

The Commission estimated that the gross irri-
gated area in 2000 would be of the order of 84
MHA., comprising 51 MHA of surface irrigation
and 33 MHA of groundwater irrigation. With the
increase in the gross irrigated area, the muitiple
cropped area in 2000 might go up to 55 MHA and
the gross cropped area to 204 MHA which would
imply a cropping intensity of 1.39.* The gross
cropped area in 2000 was estimated at 200 MHA
on the basis of a study of the rainfall and cropping
regions. The Commission assumed that the crop-
ping intensity would be 1.38 in irrigated area and
1.30intherainfed areas or ateas with one irrigated
crop. The estimates for 1985 were interpolated on
the basis of past trends. On these considerations,
the estimates of multiple cropped area, gross
cropped area and irrigated area in 1985 and 2000
worked out as follows:

3Report of the National Commission on Agriculture: Part 11[;
Chapter 10, p.21.

4 Report of the National Commission on Agriculture, 1976 ; Part 111,
Demand and Supply, Chapter 11, pp.60-61. The function filled was
Log A,=a+b (Log A;) where Ap= multiple cropped area and
A; = gross irrigated area.

SReport of the National Commission on Agriculture; Part HI.
Demand and Supply; Chapter 11 Table 11.4, p.61.

%Op.cit. Chapter 11, Table 11.12; p.79.

Estimates of Net Sown Area Area
) Sown more tha
Gross Cropped Area and Net and Gross Irrigated Area’ " omee

(MHA)
1970-71 1985 2000
Net sown area 140.4 1450 1500
Area sown more than once 24.7 36.0 50.0
Gross cropped area 1651 1810 2000
Intensity of cropping (3 upon 1) 1.18 1.25 1.33
Net irrigated area 31.2 ¢ 460 61.0
Area irrigated more than once | 7.3 15.0 23.0
Gross itrigated area 38.5 61.0 84.0 ‘
Intensity of cropping in
irrigated land (7 upon S5) 1.23 133 138

. The National Commission on Agriculture took
into account the possibilities of accelerated response
from 1mgat'ion, improved seeds, plant protection
nature and intensity of use of power in agriculture”
better agricultural implements and post-harvest tech-’
pology, better agronomic practices and improvement
in the quality of management, and arrived at th
view that “taking all relevant factors into conSidera:3
tion, the yardstick of 10 kg. of additional production
of foodgrains per kg. of nutrients would rea
represent the average performan
yielding and traditional varieties of
under actual field conditions. It mij
improve the average fertilizer resp
by Fhe turn of the century through technolo ical and
v'anetal research on crops.” The estimatesgof a::i]'
tional production of foodgrains in 1984-§5 and 2001(;
as given by the Commission are as follows -

sonably
ce of both high
cereals and pulses
ght be possible to
onse rate to 1:12.5

Additional Production of Foodgrains, 1985 and 2000

Additional production of

foodgrains expected aver
Programme the base period
1985 20(})
Irrigation
7.5
Command area development 21 12.4
Dry farming programme 1.4 7.6
Fertilizers A 280 1020
B. 350 '
C. 49.0
A. 39.0 126.0
B. 46.0
A = on the assumption of total . 200
= e a of total consumption iti
6.0 million tonnes on the basis of pait tre:;sremhurs of

B = on the assumption of total consy,
7.0 million tonnes

C = on the assumption of total con
8.8 million tonnes®

mption of fertilizers of

sumption of fertilizers of
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The Commission made the following comments:

Fertilizers alone are expected to contribute
between three-fourths and four-fifths of the addi-
tional production of foodgrains in 1985. It will
be seen that with the consumption level of 6.0
million tonnes in 1985, the likely production of
foodgrains would be 143 million tonnes.* How-
ever, on the basis of the low income growth
assumption, the demand for foodgrains is esti-
mated at 150 million tonnes. The consumption of
fertilizers would need to be stepped up to
7 million tonnes to achieve thislevelof foodgrains
production. This would mean an increase in the
teVel of fertilizer consumption in 1985 over 1971
of about 4.7 million tonnes. For achieving this

« level. tremendous efforts would be needed by way
of organising an effective distribution machinery
and instituting an infrastructure which would
axtend necessary credit and extension support o
cultivators to enable them to absorb the addi-

« tional quantities of fertilizers especially in certain
regions of the country like Eastern and Central
India where the present consumption levels are
very low  Thus the critical factor would be
response of the farmers to be stimulated by
extension and appropriate land policy. It may not
be out of place to mention here that with the
evolution of location-specific high yielding varie-
ties of paddy, fertiliser consumption would get

- a boost. .

The demand for foodgrains on the assumption
of high income growth has been estimated at 163
million tonnes in 1985 in the preceding chapter.
In case the demand for foodgrains of this order
materialises, it would be necessary to Increase
foodgrains production to about that level. It will
be seen from Table 11.12 that consumption of
fertilisers would have to be pushed up to about
9 million tonnes. It is recognised that it would be
difficult to reach a production of 164 million
tonnes unless fertiliser consumption is increased
to that level. Naturally, this increased level of
fertiliser consumption would require tremendous

efforts already outlined.
2. Correlation Analysis of lnterreloationships
between Agricultural Productivity, Growth
Rates and Agricultural Inputs
The districtwise statistical analysis, based on the
variables of the Bhalla-Alagh Study. 1962/65 to

*For an output of 150.3 million tonnes of foodgrains in 1985.
on the basis of nutrient removal method a consumption of 6

million tonnes of fertilizers would be adequate.

~

1970/73 and on the population of 1971, however,
indicates that the timepath of production outlined
above will be far from smooth and easy. It will
demand a great deal of change in the agrarian and
technological systems, determined efforts at income
distribution along with efforts equitably to distribute
inputs, technology, agronomic knowledge, institu-
tional credit and extension facilities, along with
improvements in marketing. Above all, there will have
to be much greater acceleration in employment and
wages at the lower deciles of consumption to augment
aggregate demand, which periodically threatens to sag
for lack of purchasing power and thereby reduce the
urge of peasants and farmers to produce more.

This section is devoted to the study of a simple
correlation analysis matrix of ten variables. Out of
the total of 282 districts initially selected, complete
data or estimates on 9 selected variables were avail-
able for 277 districts. Estimates or basic data for one
or the other variable(s) were not available for
4 districts (Greater Bombay, Shahabad, Bhandara and
Baudh-Khondmals). The two separate groups of
districts, Ernakulam—Kottayam and Kozhikode—
Malappuram—Palghat, were treated as one district
since information was available only for the five
districts as a group. This reduced our analysis from
282 districts to 277.

The 9 selected variables for each district considered
are listed as follows:

1. Total population of the district (1971);

2. Agricultural growth rate (1962/65 to 1970/73);

3.. Agricultural productivity in rupees per hectare
(1970/73);

4. Total foodgrains production (average of 1970/73
production);

5. Food surplus in the district in tonnes (1971);

6. Food deficit in the district in tonnes (1971);

7. Gini concentration ratio of land ownership
pattern in the district (1971);

8. Average NPK fertilizersused intonnes(1970/73);

9. Area irrigated (average of 1970/73 period).

A simple correlation matrix between the variables
was first undertaken. This is presented in Table VI.1

Of the statistically significant results may be
mentioned the following (the actual co-efficients are
mentioned within brackets).

The total population of a district bears quite
significant and positive relationship with (a) total
food production (0.58); (b) NPK fertilizer used
(.51); (c) area irrigated (.42); and (d) agricultural

R. N. Bose, Research Officer, did the computer programming for
the analysis.



28 POPULATION, FOOD AND LAND INEQUALITY

TABLE V1.1
Simple Correlation Matrix (District Level Data)

F: P § &
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¥ 8 S5 £z  BE&y E8:x %R 85 =25 5F§  §s
3 > Fs <82 <zZd =EZS o< Lz Ofd =282 fe
T ——
1 2 3 4 5 6 7 8 9
! Total population 1.0 -.1043 31554+ 5767+ -.0713 SBTT* .1446* S117% 42264+ )
2 Agricultural .
growth rate 1.0 .3871** .3910** 5149%*%  — 3382+ .0516 .1866* 3280+
3 Agricultural productivity .
per hectare 1.0 .4765** .3245+ 0244 0740 .5468**  459ges
4 Total food .
production 1.0 7140**  — 0511 .0805 6725%+ .8107%+
5 Food surplus ’ 1.0 —.2507** —.0405 416)** 6235
6 Food deficit 1.0 .0401 1013 ~.0689
7 Gini concentration , 1
ratio of land ownership 1.0 .0083 0440
8 Average NPK
fertilizers 1.0 7799%+
9 Area irrigated .
(in hectares) 1.0

*Significant at 5% level. **Significant at 19 level.

productivity per hectare (.32). More people implies . .

more food production, more investments in ferti-
lizers and irrigation, and increase in productivity.
In short, concentration of human labour is still as
vital a factor in agricultural production as any other
input. Low but positive correlation occurs between
population and land inequality, i.e., Gini co-efficient

.(0.14). This suggested that more population pressure
leads to increased concentration of land ownership
in fewer hands. These findings support our common
beliefs. Positive and highly significant relationship
also ‘emerges between the amount of food deficit in a
district and the total population of that district (.59).
This means that gs the population pressure increases
food deficit also increases.

The second variable, agricultural growth rate,
bears quite significanf and positive relationship to the
amount of food surplus in a district (.51). The higher
the agricultural growth rate, the higher the amount
of food surplus and the lower the amount of food
deficit ( —.34). Agricultural growth rates also show
significant and positive, but not very strong, associa-
tion with productivity per hectare (.39) and total food
production (.39). Curiously enough, such input
variables as amount of area irrigated (.33) and fertili-
zers (.19) do not come out as strongly related with
agricultural growth rate as might be expected..This
underlines the fact that in recent years a higher

o

agricultural growth rate has been occurring in those

. districts which had a low production base to start with
and where not much investment in irrigation or
fertilizers has yet gone to stimulate rise in growth
rates. This was later confirmed in the more detailed
regression analyses. )

But significantly enough, and contrary to the
findings of the last paragraph, the third variable,
agricultural productivity per hectare shows stronger
positive correlation with (a) NPK fertilizers (.55) and
(b) the amount of area irrigated (.46). The associa-
tions with total food production (.48) and food
surplus (.32) are, as one would expect, significant

- and positive. Then again, the fourth variable, total
food production is highly and positively associated
with irrigation (.81) and NPK fertilizers (.67) and,
naturally enough, with food surplus (.71) on the one
hand. On the other hand, one can legitimately
conclude that the use of agricultural inputs and
investments on fertilizers and irrigation are still
limited to areas which started with a higher produc-
tivity base, but that these inputs, investments and
growth efforts are not overwhelmingly responsible
for increasing the agricultural growth rates except
where the synergism has struck. The reason for
increase in growth rates seems to lie elsewhere,
exogenous to investment efforts (perhaps, human
effort, favourable rainfall, increase in cropped area,
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multiple cropping or other factors connected with
human effort and natural endowments).

The fifth variable, food surplus is more highly and
positively associated with agricullu;a? growth rates
(.51) than with agriculturdl productivity per hggtare
(.32). Itis. as is to be expected, strongly and posn?v.ely
associated with irrigation (.62) and NPK fertilizer
use (.42). On the other hand, the sith\v:_arlable. fppd
deficit shows no significant relationship, en_th.er positive
or negative, with NPK fertilizers or area 1rngated_. '

The above findings have a certain policy signi-
ficance. We shall have to emphasize more on pushing
up the agricultural growth rates of districts to still
higher'levels, especially that of low growth rate
districts (through human effort. multiple cropping,
intensive cultivation and. of course. with small and

smipor irrigation techniques) than simply concentrat-

. ing attentiog and investment on the highly produc-

tive districts, which have already managed to usurp

much of the national growth effort and investment
but contribute, owing to the high population pressure
upon them, comparatively less to the nation’s total
reserve of food surplus. The same observation
applies generally to food deficit districts. Food
deficit occurs less in those districts which have recent-
ly speeded up their agricultural growth rates (—.34)
than in those districts which have merely enhanced
productivity per hectare (.02) through increased use
of fertilizers and irrigation. These findings were borne
out by subsequent regression analyses.

No worthwhile relationship was discernible be-
tween the seventh variable, the Gini concentration
ratio (land inequality) and any of the other eight
variables considered except population pressure
(.14). The reasons for this weak relationship have
been anticipated in Chapter 1V, Section 3.

Lastly, the eighth variable, NPK fertilizers is very
highly and positively associated with the ninth

* TABLE V1.2
(a) Multivariate Regression Analysis
Sl Dependent Independent R?2(Multiple Beta Intercept N
.N' ¢ variable variables correlation co-efficient (No. of
- co-efficient square) obser-
vations)
| Agricultural g th rate (X i) Average NPK — 0.00006
1. Agricultural growth rate (X;) (1) forilirs (Xo) 0.1200% 08303 -
(ii) Area irrigated (X,) 0.00001**
. Tot lfoad roduction (X,) (i) Gini coefficient of
o2 Towl food procieion i land ownership (X.) 16.3020
< (ii) Average NPK
. ’ fertilizers (X,) 0.6636** 2.4939 77630.58 277
(iii) Area irrigated (X,) 1.0841%*
(b) Stepwise Regression Analysis
] Dependent lndependcfn Individual Cumulative Beta Intercept N (No. of
] ilo var?:ble variables contribution  contribution co-efficient observations)
3;;13_1}00(1 o (i) Area irrigated (X,) 0.6572** 0.6572 1.0841%* m
' i (ii) Average NPK
production (X.J fertilizers (Xg) 0.0041 0.6613 2.4939 66871.89
(iii) Gini Coefficient .
of land ownership (X,) 0.0023 0.6636 16.3019
4. Agricultural (i) Average NPK
prsoductivity : fertilizer (X,) 0.2990** 0.2990 0.0250**
per hectare (X;) (ii) Area irrigated (X,) 0.0048 0.3038 0.0003 20 9.96 277
N (iii) Gini Coefficient of
land ownership (X,) 0.0024 0.3062 0.0497
* Significant at 5% level. **Significant at 17 level.

1. Thevariables (1) area irrigated and (2) fertilizers used explain only | per cent of total variation in the agricultural growth rate.
2‘ The variables (1) fertilizers used, (2) arca irrigated and (3) Gini cocfficient together explain around 66 per cent variation in the total food

production.

3. On further analysis, through stepwise regression, the variable, area irrigated, alone explains 65 per cent of variation in the total food
' production, while the contribution of fertilizers or land inequality is almost insignificant.

4- The variable, fertilizer used, alone explains 29.9 per cent variation in agricultural productivity per hectare, the contributions of irrigation
. Al

or Gini coefficient falling almost to zero.
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variable, area irrigated (.78). This indigates that in
India these two primary agricultural inputs have
highly skewed and concentrated distribution. That

is, it is those districts that enjoy high irrigation -

facilities that also get the privilege of higher inputs
of fertilizers. Conversely, it is those districts that are
denied one facility that are also denied the other.
Such a situation, aithough it may have increased the
total food production of the country, nevertheless,
leaves much to be desired for an equitable distribu-
tion of agricultural inputs and shows the amount of
leeway that remains to be made up before the country
can set itself firmly on the timepath suggested by the
National Commission on Agriculture.

3. Regression Analysis Results

Following the exploratory correlation matrix
exercise, a series of bivariate regression analyses

(numbering  11), multiple regression analyses
(numbering 6) and stepwise regression analyses
(numbering 6) were undertaken. Out of the series of
23 regression analyses, only 13 yielded statistically
more or less significant results.

The multivariate regression analysis of dependent
variables (i) agricultural growth rate and (i) total
food production, and independent variables
i) average NPK fertilizer, (ii) area irrigated and
(iii) Gini co-efficient of land ownership, vielded statis-
tically significant results.

Separate multivariate regression analysest of (1) 178
food surplus and (ii) 99 food deficit districts yielded
several additional interesting results, important for
policy considerations. . '

Table V1.3 in two parts gives the results of the muiti-
variate regression analysis of food surplus districts.

TABLE V1.3
(a) Multivariate Regression Analysis .
Dependent Variable: Food Surplus

Sk Independent R? (Multiple Beta Intercept N (Sample
No. variables correlation co- co-efficient size) °
efficient square)
1 2 3 4 5 ’ 6
1. Gini co-efficient of concentration of land ownership (X,) 0.0073 —24.6715 271442.48 178
2. Agricultural growth rate (X,) 0.2822%* 35565.79+* 37261.69 178
3. (i) Average NPK fertilizers (X,) 0.5684** -~ 1.4991 23095.73 - 178
(i) Area irrigated (X,) 0.8851%*
4. () Total population (X,) —0.1451**
(ii) Agricultural growth rate (X,) 15.7621
(iii) Productivity per hectare (X,) ~ 6,0581
(iv) Average food production (X,) 0.9849** 0.9512** 14891.66 178
(v) Gini co-efficient (X.) ~1.2684
(vi) Average NPK fertilizer (X,) 1.1836
(vii) Area irrigated (X,) ~0.0059
(b) Stepwise Regression Analysis
Dependent Variable: Food Surplus
Si. Independent Individual Cumulative Beta Intercept N (Sample
No.  variables R? R? co-cfficient size)
1 2 3 4 s 6 7
S. (i) Area irrigated (X) 0.5660** 0.5660 0.8851%* 20299.92 178
(ii) Average NPK fertilizers (X,) 0.0024 0.5684 — 1.4991
6. (i) Total food production (X,) 0.6794%¢ 0.6794 0.9494++
(i) Total population (X,) 0.3041** 0.9835 -~ 0.1451**
(iii) Average NPK fertilizer (X,) 0.0013 0.9848 1.1226 8285.17 178
(iv) Agricultural productivity per 0.0001 0.9848 —-5.8612 .
hectare (X,) .
(v) Gini co-efficient (X,) 0.0000 0.9849 ~1.2644
*Significant at 5% level. **Significant at 19; level.

+ Out of total 180 food surplus districts information on Gini concentration ratio of land‘ownership was not av
(Shahabad and Bhandara). Similarly, out of total 101 t:ood deficit districts data were not available for the same v
(Greater Bombay and Baudh Khondmals). These four districts were excluded from the analyses,

ailable for two districts
ariable for two districts
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The Table yields the following conclusions:

A. Food Surplus Districts

1. Twentyeight per cent of total variation in the
amount of food surplusisaccounted for byagricultural
growth rate. This means that effort in the coming
years must concentrate on the sluggish d¥stncts
towards higher growth rates, if we wish to raise the
country’s total food surplus. Productivity per hec;tgre
alone has no significant contribution to the raising

R of food surpluses. N )
* 2 The variables, area irrigated and fertilizer used,

together explain about 57 per cent of variations .in
surpluses in districts. But, on further analysis,
through stepwise regression, it is found that the
variable, area irrigated, is the most important factor

L]

among the two, accounting for as much as 56.6 per
cent of food surplus, while fertilizer input accounts for
less than .003 per cent. In short, fertilizers have yet to’
make a nation-wide definitive impact. The immediate
policy relevance of the finding is that fertilizer use is
still far from being universal or adequate, while
irrigation has communicated its message universally.
Further, that irrigation is the single most important
contributing factor in the creation of food surplus
districts and in converting more of human labour into
agricultural wealth. Neither fertilizers nor the more
sophisticated investments on growth efforts like
tractors, irrigation engines, etc., have yet produced a
perceptible, all-over effect on increase in per hectare
productively levels.

3. When total food production and total population

TABLE V14
(A) Multivariate Regression Analysis
i Dependent Variable: Food Deficit
sl Independent R? (Multiple Beta Intercept N (Sample
N; variables correlation co-efficient size)
. co-efficient
) square)
1 2 3 4 5 P
1. Gini co-efficient of concentration of land ownership (X,) 0.0119 17.1246 1.63 99
2. Agricultural growth rate (X;) 0.0112 ~3872.96 105581.40 99
3. (i) Average NPK fertilizers (Xg) 0.0782 5.3032:' 91352.07 99
¢ (i) Area irrigated (X,) —0.2840"
4. . (i) Total population (X,) ”(;‘1525
(ii) Agricultural growth rate (X;) —175.64
(i) Agricultural productivity 1.1628
per hectare (X;) .
(iv) Total food production (X,) 0.9994** —1.0124 — 3470.46 99
(v) Gini co-efficient (X,) 0.31 10"
(vi) Average NPK fertilizer (X,) 0.1959
" (vii), Area irrigated (X,) 0.0067
(B) Stepwise Regression Analysis
Dependent Variable: Food Deficit
Sl Independent Individual Cumulative Beta Intercept N (Sample
No variables R? R? co-cffiicient size)
I 2 3 4 5 6 7
o5 (i) Average NPK fertilizers (Xg) 0.0339 0.0339 5.7778%* 87758.02 9
(ii) Area irrigated (X,) 0.0443* 0.0782 -0.3377*
(iii) Gini co-cfficient (0,9} 0.0249 0.1031 25.6046
. . 0.4144%* 0.4144 0.1528**
6. (i) Total population (X,)
(ii) Total food production X)) 0.5349*¢ 0.9993 - l.0|47:: 2738.00 99
(iii) NPK fertilizer (X,) 0.0002¢ 0.9995 0.2016
(iv) Area irrigated (X,) 0.0000 0.9995 0.0078

*Significant at 57 level. **Significant at 17, level.
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are included and considered in the stepwise regression
analysis, the importance of irrigation in enhancing
food surplus suddenly goes down and disappears.
Instead, total food production of the district alone
explains 68 per cent of variation, and total population
of the districtaccountsforanother 30 per cent of varia-
tion in the reserve of food surplus in the district.
By contrast, all other variables, like NPK fertilizers,
area irrigated, Gini coefficient, agricuitural produc-
tivity per hectare and agricultural growth rate, become
insignificant. This suggests that the population
pressure negatively affects the creation of food
surpluses, and the total food production is the main
factor in ensuring food surplus. Stepwise regression
analysis also makes it evident that total food produc-
tion, in turn, depends upon area irrigated (explaining
65.7 per cent of food production) while the contri-
bution of fertilizers, as already observed, is still
negligible. There are two inescapable policy messages:
(1) the sooner unirrigated areas are brought under
irrigation the better for food surpluses, even if no
other modern inputs are available on a satisfactory
scale; (2) fertility control or population planning,
including modulation of migration, is essential if the
continuity of surpluses is to be maintained.

B. Food Deficit Districts

Similar analysis of 99 food deficit
yielded the following results.
1. The crucial variables that go t
for food deficit in the districts ar: %:;hgtat;) a:s“;er
tion of the district (accounting for 41 per cerr)lt)pz a&
(b) total food production of the district (accou:t
‘ing for another 58 per cent of the variation). Th !
population pressure is still one of mport.

districts of India

districts. Irrigation and modern inputs have

to make any significant mark whatsoever, e
2.. Fopd production accounts for 58 per cent of varia

tions in the amount of food deficit, which in"tum-
depqnds upon the area irrigated. So, ai,ll thin ;
c9nsxdered, irrigation holds the key to food deﬁgi'
districts and to enable India to tread firmly on th

path of self-reliance. °
. Qur findings are not tautological in the sense that
1t Is not our argument that food deficit occurs due to
more population and less food production. Rather

it emphasizes that (a) in food defi : ’
little irrigation, fertilizers and o
have yet gone in and (b) total pop
still the most crucial element in

involuted country.

ulgglon pressure 1S
this agriculturally

the most import. .
ant reasons for food deficits in the 99 foog dl;g::tit'

cit districgs very:
ther investments -
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Migration, Urbanization and
Agricultural Productivity Levels

As indicated in the Preface, another purpose of this
study was to assess the extent to which different
" levels of agricutural productivity induce higher or
lower tates of growth in urbanization, internal
migration and employment in the non-agricultural
sector’s. That is, to assess whether or not high food
availability or agricultural productivity (in levels
'l, 2, 3) attracts labour migrants from outside the
" district or generates employment in the non-agri-
cultural and agricultural sectors. This analysis was
limited to the six productivity levels.

Table VII.1 presents the summary of data in a
tabular form. The first column indicates agricultural
productivity levels (1970’s) arranged in decreasing
"order; the second column shows growth rates of
total population during 1961-71 decade; the third and
the fourth columns present respectively growth rates
of rural and urban population during the same
decade; the fifth column refers to growth rates of total
immigrants into the districts during 1961-71; the
sixth column depicts growth rates of the non-agri-
cultural workers, 1961-71; the seventh and the eighth
columns indicate growth rates of male cultivators and

male agricultural labourers respectively during 1961—
71 decade.

Population growth rates vary from a minimum of
22.0 per cent in level 4 to a maximum of 27.4 per cent
in level 3, but both the levels 3 and 4 belong to medium
productivity. In other words, the highest and lowest
population growth rates are found almost in the same
category of agricultural productivity level. No signi-
ficant relationship appears between the two. Recal-
ling that all-India population growth rates during the
same decade (1961-71) was 24.9 per cent, the popula-
tion growth rates in different agricultural producti-
vity levels appear to lie a few percentage points above
or below that mean figure; but no statistically
significant conclusion can be drawn from their
variations.

Almost similar observations emerge when we
attempt to correlate growth rates of rural popula-
tion or urban population during 1961-71 with the
six agricultural productivity levels. The all-India
average growth rate of rural population is approxi-
mately 21 per cent during the decade 1961-71.
Growth rates, both below and above this mean,

TABLE VIIL.1
Growth Rates of Population Characteristics Cross-Classified By Agricultural Productivity Levels, India, 1961-1971
Agricultural Growth Growth Growth Growth Growth Growth Growth
Productivity Rates of Rates of Rates of Rates of Rates of Rates of Rates of
Level (Rs. per Population Rural Popu-  UrbanPopu-  Inmigrants, Non-Agri- Cultivators,  Agricultural
" hectare) 1961-71 lation, lation 1961-71 cultural Male, Labourers,
1961-71 1961-71 Workers, 1961-71 Male, 1961-71
1961-7t
1 2 3 S 6 7 8
[ Rs. 1600 and above 23.78 20.69 36.97 — 047 ~10.46 2.30 91.65
I Rs. 1400-1600 24.68 21.07 35.07 —-17.31 1.41 1.6% 94.62
111 Rs. 1200-1400 27.53 22.11 43.23 14.00 — 1.94 320 102.57
IV Rs. 974-1200 21.95 20.04 36.10 19.18 —15.09 0.17 92.76
"V Rs. 600-974 24.59 17.94 41.16 19.24 —11.65 5.89 79.33
VI Below Rs. 600 27.11 24.50 37.11 24.15 1.23 5.87 46.66
Mean of
279 districts 24.94 21.06 38.27 9.80 - 6.08 2.62 84.60

;\lote.' Sample size is 279 districts. Data for Jind, Ropar and Valsad were not available.
R. N. Bose, Research Officer, prepared all the tables of this
Chapter, computer programming for this analysis, and Appendix

1L
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appear to have occurred in the lowest two agricultural
productivity levels (levels 5 and 6). In other words,
no concurrence exists between the rural population
growth rates and the levels of agricultural producti-
vity. The all-India growth rate of urban population
during the same decade was 38.27 per cent. Here
again, the urban growth rates in various productivity
levels indicate only a few percentage points above or
below this all-India mean figure. This, however,
‘comes as no surprise. .

Higher urban growth rates (around 41-42 per cent)
are observed in the low productivity level (level 5)
as well as in the medium productivity level (level 3),
and lower urban growth rates (around 35-36 per
cent) are registered by both higher productivity level
(level 2) and medium productivity level (level 4).
No clear-cut relationship between the two emerges.
When examined at such aggregated data level, it
does not support the usual hypothesis that higher
agricultural productivity supports higher urbaniza-
tion rates, not at least in India. Nor does a hypothesis
of inverse relationship between the two holds good.

However, no final comment is warranted at this level

of aggregative analysis. It calls for more penetrating
analysis with the help of disaggregated data at the
district level.

Thefifthcolumnisappropriately intriguing, viz., the
relation of growth rates of inmigrants (during 1961 -
1971) vis-a-vis agricultural productivity levels. Broad-
ly speaking, more migrants are drawn in and are
absorbed in the lower order agricultural productivity
levels (their absolute magnitude also increases as
productivity level decreases) and more migrants are
repelled from the higher order agricultural producti-
vity levels. One may be entitled to draw the conclu-
sion that higher levels of mechanisation and invest-
ments in agriculture and greater use of labour-saving
devices (as tractors and pump sets) in areas of higher
agricultural productivity levels (levels 1 and 2) have
been discouraging or repelling long term migrants to
come to these areas. It has to be remembered that the
population census which is deliberately programmed
during the slack agricultural season (end of February
through the beginning of March) to minimise the
effects of movements and to ensure greater accuracy
of the de jure count does not reflect net seasonal in-
migrants for sowing, weeding and harvesting. Hence
it would be unwise to stress the tentative conclusion
just stated, because there is plenty of research evidence
to support the opposite view. What one can reason-
ably argue is that areas of high investment and
tractorisation resist long term migrant settlements of
rural agricultural labour. Specially noticeable is the
net negative growth of migration in level 2. Converse-

_these low productivity areas. More

ly, the labour-intensive nature
traditional way of cultivating
agricultural productivity levels (levels 3, 4 5,6)h
permitted, rather have encouraged, mo’re ’im,ni) s
tocomeandlivein these areas. It also seemg that i{a!ﬁts
population pressure, caused by natural inc:reaselg e«;
new mugrants, have led to agricultura) involutio: tiln
workers and their
o these zones to be

of work and old
In the lower-order

dependents seem to be eniering int

absorbed at still lower levels of per capita producti. -

vity and consumption. As a result, productivity
remains stubbornly at lower levels and poverty
is shared among them. y
In short, it appears that agricultural involytion un-
der conditions of unlimited supply of labour migrants
has been occurring in India at the lower order agri-
cultural productivity districts on the one hand and
on the other, labour displacements and restric,tions
on the .long term migrant labour under increased
mecham§ation and capital-intensive agriculture have
been taking place in higher order productivity levels
Unless this process is arrested and directed towar‘ds'
a planned transformation of the agriculturs] land-
scape in India, it might soon lead to steepened pola-
risation, conflict, violence, increasing social and eco-
nomic inequality and injustice. What is more, agri-
gultural productivity in the more faveured a;eaf is
gl:s‘li); :;): 'suﬂ‘er through fall in demand of the increased
The sixth column indicating the relationship be-
tween growth rates of employment generation in ‘he.
non-agricultural sectors (1961-71) and the 3 :
cultural _productivity levels is also intri uign-
Negative growth occurred in four out of sjx progdunﬁ .
vity levels, in level 1 (highest), levels 3 and 4 (mediucm;-
gnd in levc?l 5 (lower). Slightly positive growth ratt;
in non-agricultural employment is noticed only in 2
out of 6 agricultural productivity levels (in leve] 2 and
level 6). Level 2 is second highest productivify catego
ry and level 6 is the lowest productivity category 'lgh .
fact that slight increase in non-agricultural em- lo ;
ment occurred in both the second highest and thel}o .
est levels blurs the picture. What is more significa t“'l-
that.h.igher or medium levels of agricultural ro.
ductivity have not encouraged (rather discouraprg-
growth of employment in non-agricultural sectg e
It is probable that the money surplus or savings hors.
gone into the agricultural sector itself in ofdera‘tle
gnh'ance agricultural productivity, It probably g} .
mc'ilcates that more full-time work employm y aso
b.emg generated within the agriculture sec}t,orex;:l Ny
tive growth rate in non-agricultural em 1;) .
suggests that some labour displacements al:e -
ring from non-agricultural to agricultural §ector(s)c'(l:"‘l)1§;
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seems to be borne out by the fact of an inordinate
increase in the number of landless agricultural
labourers between 1961 and 1971 and by the independ-
ent researches undertaken by A. K. Srimany in the
ICSSR Project. In this respect, we shall, of course,
also have to remember the change in definition of
workers between the two censuses, 1961 and 1971.
But since the non-agricultural sector is more well-
defined than the agriculture sector, it indicates that a

_ fair amount ,of labour displacement has occurred

- in favour of agriculture. This has been reflected in the

> last two columns of the Table.

Columns 7 and 8 portray the growth rate of only
male cultivators and male agricultural labourers
during 1961-71. Female cultivators are not consider-
ed as the definitional changes have more seriously
‘affected data of female workers. Nothing very sub-
stantive can be said about the relationships of growth
rates of cultivators and agricultural labourers to the
levels of agricultural productivity, except that
(a) a slightly higher rate of growth of male cuitivators
nas occurred in the lowest two levels (above all-India

- average) than the upper four levels of agricultural

~ productivity (below the national average), and

(b) a lower rate of growth of landless agricultural
labourers has occurred in the lowest two levels of pro-
ductivity (below the national average) than the upper
fourlevels(abovethe nationalaverage). In short, more
~ agricultural labourers are created iq the higher
> agricultural productivity levels than in the lower
anes. This seems a significant finding. '
When the growth rates of inmigrants are seen In
conjuction with growth rates of. non-agricultural
employment (column 6) and agrncultpral employ-
ment (column 7), we can easily visuahse. that com-
pared with higher agricultural productivity levels

* more migrants have poured into the lower-order

productivity districts. That means, more migrants
(that includes also dependants) have been absorbed

in the agriculture sector itself, rather than in the
non-agriculture sector. This further corroborates
the contention of agricultural involution that is
taking place in the lower-order productivity dis-
tricts in India. e

Table VII.2 presents the summary results of analy-
sis of variance performed on the basic data given in
Table VII.1. Findings show that there are no statisti-
cally significant variations in population character-
istics among the six agricultural productivity levels.
The only statistically significant variation is found
between different growth rates (population, urban-
ization, inmigration, and non-agricultural and agri-
cultural employment), which is, of course, as was
to be expected and already explained in the preceding
discussion. This analysis only confirms what has
been already pointed out that high or low agricultural
productivity levels in India do not, in aggregated
blocks, reveal any significant influence on growth rates
of population, inmigration, urbanization and non-
agricultural or agricultural employment.

Appendix III provides useful district-leve] data on
seven different growth rates, namely, of total popula-
tion, inmigration (inmigration in 1961 and in 1971
also given), urban population, non-agricultural work-
ers, male cultivators, and male agricultural labourers
during the period 1961-71. These Tomprise nine
variables. Complete information was available only
for 274 districts out of 281 selected; the districts be-
ing excluded were Greater Bombay, Ropar, Shaha-
bad, Valsad, Jind, Bhandara and Baudh-Khond-
mals.

Since the aggregated data did not reveal any
meaningful relationships between the levels of agri-
cultural productivity and different population growth
rates, it was surmised that, as the next step, disaggre-
gated district-level data should be initially examined
and employed in the analysis in search of probable
relationships.

TABLE VIL.2
Analysis of Variance Table
Degrees Sum of Mean F Remark
So:;ce of Squares Square Ratio
Variation Freedom SS/DF
Bet:';c_n productivity levels S 250.25 50.05 0.44 Not significant
Be:wecn growth rates 6 32649.94 5441.66 48.03 Highly significant at 1 per cent
level
Residual 30 3398.65 113.29
Total 41 36298.84

e ——



TABLE VIL3

Simple Correlation Matrix Between Agricultural Characteristics and Population Characteristics, All-India, 1970s (District Level Data: 274 vdbtricts)
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—-.13
~.08
-.10

.00
-.05
- .06
-.11
-.07

.02
— .08

12
-.12

03
17
1.0

7
— .21
—-.01
.21
—.16*
0
-.02
~ .14
-.1
'48"
— .05
0l
T
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1.0

16
—.18*
.03
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5%
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830

1.0

1
.48“
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329
12
.46“
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32ee
25%*
A7
1.0

10
—.15
04
-.15°
- .14
02
.06
_ .23.‘
- .19
-2
1.0
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33
.46“
81**
.62%*
-.07
.05
.78%*
1.0

Siee
19*
55+
.67%*
42>
.10
.01
1.0

15*
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.09
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.04
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1.0
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03

—.05

— 258
1.0

-.07
51
33
12>
1.0

58+
40%*
48%*
1.0

32%
1.0 .39+
1.0

10 .10
. **Significant at | per cent level.

N

population

2 Agricultural
ratio of land ownership

8 NPK

agricultural workers,

1961-71

population, 1961-71
16 Growth rate of rural

population, 1961-71
17 Growth rate of male

cultivators, 1961-71
18 Growth rate of

In-migration, 1961-71
15 Growth rate of non-

growth rate, 1961-71
14 Growth rate of urban

Tétal
growth rate
3 Agricultural
productivity
per hectare

4 Total food
production

5 Food surplus
fertilizers

9 Area
Trrigated

10 Population
In-migration,
1961

12 In-migration,
agricultural
labourers, 1961-71 -

7 Gini concentration
1971
13 Growth rate of

6 Food deficit

i

11

*Significant at 5 per cent Jevel.
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Table VII1.3 presents results of simple correlation
analysis performed between these nine population
variables and the nine agricultural characteristics
dealt with in chapter VI (Table VI.1). This com-
prised a 18 by 18 correlation matrix. of which results
of the first 9 by 9 variables have been already dis-
cussed. Although many “‘statistically” significant
correlation co-efficients do emerge, these are found
to be not at all “practically’ significant since their
magnitudes are very small and their statistical signi-

" ficance owe simply to a very large sample size taken
" (N =274).

Recalling that our primary objective of this exer-
cise was to explore relationships of agricultural
growth rates and productivity levels to various
population growth,rates, it is revealing that refatively

“very few even statistically significant co-efficients
emerge in the top right hand corner of the correla-
tion matrix (that is, between agricultural character-
istits and the population characteristics) and what-
ever significant correlation appears does so only at
the bottom right hand corner (that is, between
« varioys population growth rates themselves). Note.
s for instance, consistently significant co-efficients
occurring between population growth rate (1961-71)
and growth rates of inmigration (1961-71), of urban
population (1961-71), of non-agricultural workers
(1961-71), of rural population (1961-71), and of
" male cultivators (1961-71). These are obviously
* axiomatic and we do not need to dwell on them. The
only noteworthy positive and significant correlations
- that have appeared between agricultural character-
istics and population characteristics refer to those
between food deficit in a district (1971) and the
number of inmigrants into the district, both in 1961
(0.46) and in 1971 (0.51). Of these two, the former is
meaningless as food deficit refers 10 197] time point
and inmigrants refer to 1961 time point, and as
such, this should be ignored. Regarding the latter.
since both the variables refer to the same 1971 time
point, there appears (o exist some kind of inter-
relationship. May be that more influx of migrants
into a district Jeads to a greater amount of food
deficit. Howgver, any conclusive remgrk in this
regard should await further scrutiny with the help

of more fine-grained data.

The absence of high and significant correfation
co-efficients between the agricultural growth rate
and levels of productivity (1962-65 to 1970-73),

. on the one hand, and different population growth

rates (1961-71), on the other, should be noted.
These were further confirmed by the results of bi-
variate regression analysis performed between them
and which yielded no significant findings. In short,
no meaningful relationships between, agricultural
processes and population processes were revealed
from the present exercise. The only statistically
significant values of R? (co-efficient of multiple
determination), but of very low magnitude, have
emerged between the Gini concentration ratio of
land ownership (1971) and population growth rate
1961-71 (R?=0.055), and also with growth rate of
rural population, 1961-71 (R?=0.08), and growth
rate of male cultivators, 1961-71 (R? = 0.02). These
results rather feebly confirm the common sense
hypothesis that accelerating pressure of agricultural
population on the meagre amount of land available
results in increasing inequality in land ownership.
But it would be unwise to make much of this not
only because of ‘the very low values of R?
but also because of the fact that while the growth
rates were for [961-71, the Gini figures were
based on 1971.

In sum, the results of this present correlational and
regressional analysis between nine population vari-
ables and nine agricultural variable showed no signi-
ficant relationship of any practical value between
the agricultural growth rates (also level of agricultural
productivity) and the various population growth
rates. Buteven the absence of any relationship is worth
reporting and the data are here presented in that spirit.
What may be happening is a kind of static expansion
of numbers in every segment without any dynamic or
structural change in the economy or the population.
The fault of the present exercise may as well lie in
using the gross aggregated census data, albeit at
the district level and, particularly, the unsatis-
factoriness of the migration data. We have noted
this at the outset in the Preface. The main intention
in this chapter, while presenting the negative finding.
is to draw attention to the problem which certainly
presents a challenge.
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Variation of Agricultural Inputs in
Food Surplus and Food Deficit Districts

We have seen how Indian agriculture is still heavily
dependent for the production of agricultural wealth,
first, on human labour and, secondly, on whatever
water is available by way of irrigation. The lessons
on the correct amount of water to be used and
particularly on the conservation of water are still
to be universally learnt. The contribution of high-
yielding seeds has not been separately assessed in
this exercise but there is enough of evidence to
confirm that the message is spreading rather rapidly
throughout the length and breath of the land. There
is also evidence that the message of fertilizers has
been heeded. But the chief impediment to the more
extensive use of fertilizers and of pesticide is lack of
extension education and, what is more, of their
availability and accessibility, and the lack of insti-
tutional facilities, often of the most elementary kind,
which have the effect, in addition to their lack, of
converting them into scarce commodities available
only to the rich or politically resourceful peasant.
The message of improved agricultural implements,

mechanization and post-harvest technelogy has still

to be vigorously and widely propagated. That the

message of irrigation has been absorbed is borne out
by the following two Tables VIII. 1 and VIII.2 which
illustrate the relationship of irrigation to the creation
offood surplusesand food deficits. Table VIII. 1 shows
hpw }he total amount of food surplus in food surplus
districts increases progressively with the mean irri-
gated area. The picture in Table VIII.2 shows almost
equally conclusively in the opposite direction how the
total food deficit in food deficit districts progressively
decreases with increase in the mean irrigated area, The
two districts at the top with deficits of 600,000 to'nnes
and above but with a high measure of mean ir- °

rigated area and which run counter to the trend of *

Table VIII.2 are (a) the Kozhikode-Malappuram-
Palghat-Ernakulam-K ottayam group of districts in
Kerala (deficit 780,538 tonnes) and (b) Greater
Bombay (deficit 920,900 tonnes), both of which suffer

from exceptionally high . o .
gh populat
urban sprawl. population densities and

L4

A TABLE VIIL1 : ' .
Distribution of Irrigation in 180 Food Surplus Districts ) ‘
Nu.ml:fer of Areas (in hectares) nAl:;gmed
Surplus Category Districts (av. of 1970-73) (in hectares)
600,000 tonnes and above 7 39,10,5
400,001 -600,000 tonnes 5 18’85’33 5,58,649
300,001-400,000 tonnes 8 2»4’,18‘344 3,77,060
200,001-300,000 tonnes 15 21'59:122 3.02.293
100,001-200,000 tonnes 43 47.39.499 ,43,941
100,000 tonnes and below 102 97 45'5 0 1,;2.221
> 545
TABLE VIIL.2 -
Distribution of Irrigation in 101 Food Deficit Districts
[
Total Irrigated M .

' Number of Areas (in hectares) a0 lrrigated
Deficit Category Districts (av. of 1970-73) (in hecet::ea)
600,000 tonnes and above 2 278,708 , —
400,001 -600,000 tonnes 1 28747 139,354
300,001-400,000 tonnes 3 211239 23,747
200,001-300,000 tonnes 9 8.54 824 70,413
100,001-200,000 tonnes 21 20.25.814 gg.ggg
100,000 tonnes and below 65 74,63.723 | 14‘ o
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Similarly, Tables VIII. 3 and VIII. 4 will show that
the message of NPK fertilizers is fast being learnt.
Table VIIL.3 shows how the average use of NPK
fertilizer progressively increases with the production
of food surpluses in food surplus districts. Converse-
ly, Table VIII.4 shows how the average use of NPK

fertilizer is inversely related to the dimension of food
deficits in food deficit districts. (The district with a
deficit of 580,207 tonnes in the range 400,000--600,000
is 24-Parganas in West Bengal, which explains its
out-of-line behaviour).

TABLE VIIL3
Distribution of NPK Fertilizers in 180 Food Surplus Districts

*100,000 tonines and below

° Total NPK Fertilizer Mean NPK
. Number of used (av. of 1970-73) Fertilizer
“ Surplus Category Districts (Tonnes) used (Tonnes)
600,000 tonnes and above 7 2,33,137 33,305
400,001-600,000 tonnes S 1,09,017 21,803
300,001-400,000 tonnes 8 1,17,183 14,648
200,001 300,000 tonnes, 15 1,15,410 7,694
100,001-200,000 tonnes 43 2,93,061 6,815
. 100,000 tonnes and below 102 6,46,019 6,334
. TABLE VIlL.4
Distribution of NPK Fertilizers in 101 Food Deficit Districts
-
. Total NPK Fertilizer Mean NPK
. Number of used (av. of 1970-73) Fertilizer
* Deficit Category Districts (Tonnes) used (Tonnes)
600,000 tonnes and above 2 18,337 9,169
400,001 600,000 tonnes ! 1,196 1,796
300,001-400,000 tonnes 3 25,017 8,339
200,001 -300,000 tonnes 9 75,458 8,384
100,001 -200,000 1onnes 21 1,98,461 9,541
65 5,33,199 8,203




CHAPTER IX

Effects of Inequality in Land Ownership
on Agricultural Development in India

1. Data

The discussion towards the end of the last chapter
brings us to one of our major queries of the present
investigation: whether or not the existing inequality
in the pattern of land ownership in India does ad-
versely affect her agricultural development and her
efforts to generate food surplus at the district level.
Or, when seen in a reverse way, does a higher concen-
tration of land ownership in a few hands really help
augment agricultural productivity and growth rates
in a developing economy? These crucial questions
cry out for an answer before any inquiry into popula-
tion, malnutrition and agricultural productivity of
India can ever be considered complete. In this
concluding chapter, we shall look for what answers
our rather unsatisfactory data may provide to these
fundamental questions.

As already observed earlier, this study would have
been more worthwhile had we had a reliable record
district by district of size of land actually cultivated,
i.e. of operational holdings. But except for a number
of NSS rounds which give us this information with a
certain degree of reliability but only for large blocks of
the country and not district by district, information
on operational holdings, particularly when collected
by government agencies through the village land
record keepers, is so biased and undependable that
we had to reject the information on this subject
provided by the Agricultural Census of India, 1971.
The Census of landholdings conducted by the Regi-
strar General, India in 1961, compiled by census
takers who in many parts of the country were not
landrecord keepers, is one of the most dependable
as demonstrated by P. S. Sharma, formerly of the
Registrar General’s Office and now of the Planning
Commission in his researches. But that information
was ten years out of date for our study.

What analysis has gone before in earlier chapters
to determine relationships between Gini concen-
tration ratios of land ownership on the one hand and

V. S. Gahlaut, Research Officer, assisted in the preparation of the
five summary tables presented in this chapter and prepared three

useful Appendices IV, V and VI which are his independent contri-
bution. He was helped by Research Assistants A. K. Anand,

Savitri Rawat, Nandita Pradhan, Janak Singh and Amar Singh.

agricultural characteristics on the other (e.g., area .
irrigated, fertilizers used, agricultural growth rate,’
agricultural productivity, food surplus or deficit) ~
did not yield any conclusive results.

The difficulties of applying the Gini ratios of
concentration of operational holdings to the prefer-
ence of that ofland owned, have been explained earlier.
Many institutional, cultural, economic and practical
forces exist which have been thwarting a clear °
articulation of relationship, either positive or negative
between the Gini concentration ratio of land oW‘her:
ship and agricultural production performances. The
applicability of the Gini ratios of concentration of
land owned in such statistical exercises is fraught:
among others with five major imponderables: -
(l). the peculiarly complex structure of land owner'-
ship in India, with its numerous local variations
topped by the states claiming what amounts to a
proprietary right to “rent” ; (2) the surviving elements
despite land reforms and the ‘abolition of inter-
mediaries’, of a class of ‘non-cultivating proprietary
right-holders’, who continue to take substantial
rents from the working peasantry: (3) the conseque‘m
persistgnce of a considerable gap between ownership
and the physical cultivation of land: (4) the
actual cultivation of land by tillers who are chronical-
ly and seriously short of physical capital and financial
resources, and (5) limited use of improved implements
and lovy yields. These five main factors put considerable
impediments in the way of possible clear relationships
between concentration ratios of land ownership on
the one hand and agricultural productivity, access
to and use of inputs or technological innovation on th;z
other.

In spite of these contrary factors, weg have attempted
here to assessbya number of aggregated arrangement
of the data by Gini class ranges whether or not hi l?
or low degrees of inequality in the land ownershgi .
pattern affect the afore-mentioned indices of a r'p
cultur.al. growth and development. The calcul-‘tg )
of Gini concentration ratios of land owne‘: ;:)'n
pattern for as many as 277 selected districts of Isdl'p
is itself a tremendous task which was not Sod
before. attempted

Next, we divided the distribution of Gini ratios into

<
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12 categories and tabulated the characteristics and
attributes of agricultural performances of the group
of districts falling into those Gini ranges. Summary
Tables IX. 1 to IX.4 present broad overviews of these
characteristics and relationships. Here, all the 275
selected districts of India, for which detailed land
ownership data were available, were re-grouped
according to twelve levels of Gini concentration
ratios.* Five districts fall into the category of 0.360 to
0.385 Gini levels; four districts fall into category
‘of 0.386 to 0.411 Gini level: nine districts
belong to 0.412 to 0.437 Gini levels; twelve districts
lie in 0.438 to 0.463 category; thirtytwo districts in
0.464 to 0.489 category; thirtyeight districts in 0.490
to 0.515 category; fortyone districts in 0.516 to 0.541
category; as many s fortyfive districts in 0.542 to
0.567 category; thirtysix districts in 0.568 to 0.593
category; twentyseven districts in 0.594 to 0.619
category; sixteen districts in 0.620 to 0.645 category;
and“ten districts record Gini level between 0.646 and

0.671.
The four Tables (IX.1 to IX.4) show respectively

the following aspects: o
* (1) agricultural and population characteristics of
275 selected districts classified according to
twelve levels of Gini ratio of concentration of

Jand ownership in India in 1971 o
(2) mean agricultural performance of 275 districts
classified according to the same Gini levels and
- averaged by the number of districts falling into
- respective Gini class interval (that is, the table

* shows average performance per district);

. (3) average agricultural performances of 275 dis-
tricts classified according to the same Gini level,
but averaged by the gross cropped area (in
hectares) of the cluster of districts falling into

’ each class (that is, the tables shows average
performance per hectare of gross cropped area,
and as such, it is more revealing than the table
noted above); and
(4) average characteristics of agricultural inputs
(fertilizer and irrigation) and labour inputs
available per hectare of gross cropped area.

’

2. Unknown Domain

We do not have enough knowledge of what features
of agricultural productivity can be explam;d by Gini
conckntration ratios. So any categorical interpreta-
tion is ruled out. Any trends that may appear in the

*For the sake of convenience, the two extreme cascs in the distri-

bution, the districts of Alwar (having Gini ratio of 0.771) and of
Junagarh (having Gini ratio of 0.227) were not considered in the

tables.

four summary tables may be entirely fortuitous,
especially when the relationship between the Gini
ratios on the one hand and any other indices of agri-

" cultural performance on the other does not show any

clearcut linear trend, either positive or negative.
There appears to be an irregular curvilinear rela-
tionship and fluctuations which are suggestive of the
operation of many factors not properly identified.

Another matter needs mention. Positive or nega-
tive effects of new agricultural institutions, like Green
Revolution, small and marginal farmers development
programme, credit services and loans advanced to
agricultural sector, etc., upon productivity and
management of agriculture and upon land owner-
ship and tenancy pattern are yet not properly investi-
gated and well understood. We still do not know for
certain the precise answers to some of the
crucial questions involved, for instance, to
what extent such new agricultural institutions and
innovations are inducing changes in the present-day
inequitous distribution of land ownership. Whether
or not those agricultural institutions have any
‘trickle-down effect’” upon agricultural management
and productivity at the lowest level of ownership. Or
do they further aggravate the problem of land
inequality? Conversely, do such institutions enhance
overall productivity? Such questions need serious
attention and investigation before any conclusive
deductions can be expected or inferred from the
summary tables that are presented in this chapter
as the first faltering steps towards unravelling a
complex reality.

Further scrutiny revealed that within the second
through the fifth Gini levels (i.e. 0.386 t0 0.411, 0.412
to 0.437. 0.438 to 0.463, and 0.464 to 0.489) one can
delineate two completely different clusters of districts:

(a) 23 more physically endowed districts in terms

offavourable terrain, fertile soil, easily available
underground water and adequate rainfall, and

(b) 34 less physically endowed districts which are

characterized by a rocky and undulating sur-
face, less fertile soil and subsoil, inaccessible
underground water and inadequate rainfall.

Appendix IV provides the details. Although they
have the same Gini ranges, these clusters of districts
show marked differences between themselves in
regard to agricultural growth rates, agricultural
productivity, inputs used, etc. As may be repeatedly
seen from the four tables, when the less endowed
districts are grouped together with relatively more
endowed ones, their overall performances are damp-
ened.

Curiously enough, the fiftyseven districts falling
within the Gint levels (0.386 to 0.489), taken together,
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record very low average agricultural growth rate
(ranging between 0.83 and —2.07) and low agri-
cultural productivity (ranging between Rs. 667 and
Rs. 1058). These 57 districts as an integral group pose
problem to the above-mentioned contention that the
less the inequality in land ownership, the higher the
agricultural growth rate (Table IX.1, column 6).and
higher agricultural productivity per hectare (Table
IX.1, column 7).

An account of each of these 57 districts along with
their physical and climatic endowments is given in
Appendix IV. It has been found that 34 districts, out
of a total of 57, are climatically and physically, less
endowed than the remaining 23 districts. Their
growth rate and productivity per hectare are also
very low. When the 57 districts are grouped together,
albeit in four Gini levels, including 34 less privileged
districts, the defects in their endowments blur the
general inverse relationship that emerge between land
inequality, agricultural productivity and food surplus.
If, however, we exclude these 34 less endowed districts,
the group of the remaining 23 districts may show that
they, as a group, enjoy a quite high rate of growth,
bringing the growth pattern more or less in line with
‘an inverse relationship between land ownership and
growth rates. Similarly, a sudden drop also occurs in
other types of agricultural performances (e.g. net
foodgrain production, amount of food surplus, etc.)

which are also noticeable within this segment of the
Gini ranges (0.386 to 0.489) (see Table IX.3, columns
9-14).

3. General Description of the Groups of Districts
falling into 12 Gini Ranges :

Keeping in mind this unknown domain and lack of
our knowledge about the inter-relationships between
the index of land inequality and agricultural per-
formances, nevertheless, brief descriptions of each of
the summary tables may be pertinent here (Appendix
V which lists clusters of districts and isolated districts
falling into the four major Gini levels may also be
consulted). *

Summary Table IX.1 provides the details of the
population and agricultural characteristics of 275

selected districts classified according to the ascending -

order of 12 Gini ranges. The table provides a compa-

rative picture of the extent to which the group of

districts belonging to each respective Gini ranges share

the total population burden and contribute to the

national foodgrains production, food surplus or food
deficit. Their share of the total irrigated area and"
chemical fertilizers is also shown.

The most significant observation emerging from
summary Table IX.1 is that of column 6 which
indicates a more or less inverse relationship between

' TABLE 1X.1
Summary Table of Agricultural Characteristics of 275 Selected Districts Classified According to Levels of Concentration of Land mership
India, 1971 o
=
- = 2
i vy 5 g % —% "g. % %) 5 i
No. 3 El . = Q
Sl Gini level of 4 % a N 'g} =% a o 8% 4 2 4 E g ?, &
No. districts g & 2 s g °2 § § 2o ag g -§ _ E‘g '§ & g .
5 558 %= PRZ 237 c2 €% BL3 €% 8Z a2
32 Z:% F® 535 ¥®E BLD g ToE 3§ 3o8
eg 283 b <a& fEE 49K &8 SHE c¢ S§3
1 2 3 4 5 6 7 8 9 10 it 12 13
1. 0.360-0.385 5 9,022,377 1.81 416 1,351 1,984,727 2.19 756,383 310 143662 1.36
2. 0.386-0.411 4 4,083,968 082  0.57 667 595618 066 38270 016 58620 .55
3. 0.412-0.437 9 13,457,431 269 —207 607 2,020,218 223 416,153 1.70, 438403 4' 14
4. 0.438-0.463 12 17,269,903 346 -0.59 877 2,807,476 310 732,461 300 543092 5: 13
5. 0.464-0.489 32 64,362,542  12.89 083 1,058 10,033,980 11.09 2,011,675 824 1,699,671 1607
6. 0.490-0.515 38 60,948,527 12.21 251 1,007 12,846,109 1420 4,952,909 2028 1,179,592 1115
7. 0.516-0.541 41 64,832,521 12,98 247 934 14,509,915 16.04 5,796,667 23.74 858,878 8'12
8. 0.542-0.567 45 76,700,188  15.36 232 1,037 15,086,631 16.67 4,394,448 18.90 975,440 9'22 :
9. 0.568-0.593 36 77,483,626  15.52 1.52 1,128 13,706,206 1515 2,667,905 10.93 2,174921 ¢ 20'56
10. 0.594-0.619 27 54,334,316  10.88 1.45 Ll116 9,101,540 10.06 1,530,363 6.27 661,149 5'25
11, 0.620-0.645 16 37,269,349 747 1.24 1,038 4,872,070 5.38 583,585 239 1,333,187 12-(,0
12. 0.646-0.671 10 19,513,399 3.91 0.49 969 2,919,225 323 535024 219 5l3:345 4'35
Total for
275 districts 275 499,278,147  100.00 161 1,017 90,483,715 100.00 24,415,843 100.00 10,579,965 100.00

’
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TABLE IX.1 (Concid.) .
. s . . _3
£-% 5,8 88 <SEEE 8 & ¥ 33
Sl Gini level No. oS85 852, UESE Lo oo Bz ag.2, 38,
No of £2°8 58%8 25g- S8&5 S5k Z%38% 9 . §%3
. . 1] S8 .E 2agg ES L9 Lo . o 228 TR - O
districts P Sog@ WPEL YVoswg w.,g @WEEE <S8 &g
3§58 =83 3398 225 g =88F -gS §BE
~&5 OBRRE F&SE O%5% ~zs <38 K CE& E&S
P
| 2 3 14 15 16 17 18 19 20 21
"1 0.360-0.385 5 2,797,042 228 1,626,905 1.64 89,850 382 1,409,010 3.89
2. 0.386-0.411 4 1,723,384 141 1,190,036 1.20 28,635 122 132,591 0.37
3. 0.412-0437 9 5,030,138 410 3,544,302 3.57 45,316 192 496,656 1.37
4 0.438-0463 12 4,959,391 404 3,864,640 3.90 42,100 179 623231 1.72
5. 0.464-0.489 32 16205021 1322 12,185,659 1228 239,868 1019 3,180,358 8.78
6. 0.490-0.515 38 17,064,640 1392 14,159,191 1427 322200 1369 5643933  15.57
7 0.516-0.541 41 18345964 1496 15116165 1524 340,784 1447 5875736 162
8 0.542-0.567 45 18,667,003 1522 15487448 1561 379169 1610 6104670  16.85
9. 0.568-0.593 36 16,800,641 1370 13,754946 1387 487,79  20.72 6,661,082  18.38
10. 0.594-0.619 27 11,491,768 9.37 9,800,989 9.88 229,351 9.74 3,841,413 10.60
1. 0.620-0.645 16 5,847,216 471 5,174,092 522 108,896 462 1529422 422
12. 0.646-0.671 10 3,688,360 301 3,208,886 3.32 40,472 172 740872 2.04
«  Total for
275 districts 275 122,620,568 100.00 99,203,219 100.00 2,354,437 100.00 36,238,974 100.00

agricultural growth rate and Gini concentration ratio
of l1and ownership. Of course, there are a few excep-
tions to this pattern and these appear between Gini
level 0.386-0.489, but these are the problematic
districts, gs mentioned before. In general, it appears
that agricultural growth rate seems to thrive on less
land inequality and suffer from the present state of
‘more concentration of land ownership in a few hands.
This result is an argument in favour of implementation
of land reform and lowering of land ceiling to reduce
land inequality.

The levels of agricultural productivity, however, do
not exibit a similar trend, nor do they show a clear
positive relationship with concentration ratios of
land ownership. No doubt, productivity per hectare
is maximum in the lowest Gini levels (Rs. 1,351 in the
first level). Except for those problematic 57 districts,
for which average productivity is only around
Rs. 600-900 per hectare, productivity on the whole
decreases as one goes higher up the scale of land
inequality: Rs. 1,058 in fifth category, Rs. 1,001 in the
sixth, Rs. 934 in the seventh, then with some more
fluctuations, it finally drops to Rs. 999 in the highest
inequality category.

The above kind of fluctuating trends can be seen
with respect to food surplus, food deficit and net food
surplus, as we shall see in other summary tables
(IX.2 to IX.4) discussed in later sections.

Only five districts fall in the category of very low
Gini level 0.360~0.385. These are inhabited by only 9

million people and thus share only 1.81 per cent of
the country’s total population. But both the agri-
cuitural growth rate (4.16 per cent) and agricultural
productivity per hectare (Rs. 1,531) are very high;
indeed their growth rate is the highest of all districts.
These districts support 1.81 per cent of the total
population and produce 2.19 per cent of the total
foodgrains of the country. This is impressive. These
districts enjoy 2.28 per cent of the country’s total
gross cropped area (col. 15), 3.82 per cent of total
NPK fertilizers (col. 19) and 3.89 per cent of net
irrigated land (col. 21) and are able to generate 3.10
per cent of total food surplus of the country (col. 11).
Consequently their share of the food deficit is small:
only 1.36 per cent of the country’s total food deficit
(col.13).

The twentyfive districts fall into the next three Gini
ranges (0.386 to 0.463) and they indicate a sudden
drop in agriculture growth rate and level of producti-
vity. Although these districts belong to three separate
Gini levels, a remarkable similarity in their charac-
teristics is noticeable. As such, it would be profitable
to discuss them together. These are the problem
districts, mostly lying in the Central Indian plateau
and Ridge region, which extends from Gujarat in the
West, through Maharashtra and Madhya Pradesh,
to Orissa and Bihar in the West, or almost bordering
West Bengal. As mentioned earlier, the land-
form of these twentyfive districts is rocky and
mountainous, the terrain undulating and denuded,
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bedrock is near to surface and subsoil thin,
underground water is largely untapped, rainfall
is inadequate as well as variable (see Appendix IV).

As a consequence, the agricultural growth rate is very .

low (0.57) or even negative ( —2.07) and agricultural
productivity is among the lowest in India (Rs. 607 to
Rs. 877 per hectare). Food production of these twenty-
five districts, taken together, comprises only 5.99 per
cent of the country’s total production and food surplus
is even less—only 4.86 per cent, both ratios falling be-
low the proportion (6.97 per cent) of population this
category of districts holds of the country’s total popu-
lation. In spite of enjoying about 10 per cent of total
gross cropped area these clusters of districts fail to
produce enough food. Although this is mainly due
to climatic and physical vicissitudes, this is also due to
the fact that they share only 4.93 per cent of total
chemical fertilizers and only 3.46 per cent of net
irrigation. Per hectare productivity and growth rate
touch a low trough in this group. Indeed, irrigation is
most inadequately available to these 25 less endowed,
dry and rocky districts. The watchword for develop-
ment of this region, then, must be “irrigation”.

Thirtytwo districts fall in the category of those
having a Gini level ranging between 0.464 and 0.489.
These districts contain 64 million people or 12.89 per
cent of the country’s total population and produce
11.02 per cent of the nation’s total food production
and 8.24 per cent of India’s total food surplus. Agri-
cultural growth rate is much less than that of the
lowest Gini category (0.83 per cent), but agricultural
productivity is one of the highest among the Gini
categories (Rs. 1,058 per hectare). These clusters of
districts have 13.22 per cent of total gross cropped
area, 10.19 per cent NPK fertilizers and 8.78 per cent
of all irrigated land. It is intriguing that these 32
districts, which manage to have relatively sizable
proportions of fertilizers and irrigation, are not being
able to generate an equivalent amount of net food
production and food surplus than what might be
expected from their population share or acreage
under crops. Indeed certain districts within this
category also suffer from food deficit. Their food
deficit share (16.07 per cent) exceeds the population
share (13.22 per cent). In fact, nine districts out of
these thirtytwo districts also suffer from the same
kind of limitations as the twentyfive less endowed
districts just mentioned above.

On the other hand, the districts which have a middle
level Gini ratios (0.490 to 0.515) portray a brighter
picture of large food surplus compared to their
proportion of population. Sixty million people
live in districts of this category, sharing 12.21 per cent
of the total population. The total food surplus is 4.95

million tonnes or 20.28 per cent of the
su;plu}sl. That is quite remarkable,
n the next higher Gini level (0.516

are as many as 41 districts out ot('a totatl(:)t(') 25745l )'It'::ere
districts support 64.8 million people, share 13 ‘er cese
of the country’s total population, produce 16 ger c:nt
of total foodgrains, enjoy 15 per cent of net t'ont
cropped area, use 13.69 per cent of all chemical fcrgtilizs
ers, and enjoy 15.57 per cent of all irrigated land. B -
neither ggpcultural growth rate (2.47 per cent). o
productnvx?y per hectare (Rs. 934) is very impressFlor ’
These tvx.'o.mdices fall below the level found in the n];,e;
lower Gini category just mentioned in the above pa iy
graph. However, this group of 41 districts pro:i)ura-
23.74 per cent of net food surplus, the highest c& tc 0
bution to India’s total food surplus. The amou T of
food deficit is also relatively low (8.12 per cent) nt.of.

_Almost similar trends emerge for the group of 45
districts that fall into the eight Gini ranges, that i
0.542 to 0.567. There are very close resembl,anceg i
atxtllmolst all respects.between this cluster of districts ar::il
Gien(i: ;sr:;re ;f 41 districts which belong to the seventh

The ninth Gini category (rangi |
and 0.593) also closely rZse(mblisn gth:etfz:;r:aro'%s
categories except that this cluster of 36 dist l.WO
suffers from a large amount of food deficit and co mt's
buteg to the largest share of the national tota] tl'1 o
deficit (20.56 per cent). Albeit there is a mo O'Od ’
population pressure (77 million e
but the agricultural growth rate i;
m}xch lower (only 1.52 per cent), |
within this group lie a large numbe
iqg from a low level of agricultura
high degree of food deficit.

In the last three categories of v i ini
(0.594 to 0.671) fall asg many aseg Z)iilt]rgt'sm"}'elrels
three categories show clearcut declining trt;nd o
bqtl? agriculture growth rate and productivit asstl:rl
Gini level or degree of land inquality incre:se .
such, these three clusters of districts are discs. A
together, though their individual characteristic P
also be examined separately from the tables !'?u§t
group of districts is inhabited by 11] ot
Tt?]ey sharcd22.3 per cent of total pop
able to produce only 18.5 per cent of India’
production. As a resultjpetheir conltl:?t:ztsic:gta:l e
country’s total food deficit is also very high (239/ the
cent). Agricultural growth rates are low ran in. oy
between- 0:49 and 1.45 per cent. Howeve} agficugltorily
productivity per hectare is not unimpres'sive .
.Rs.' 1,041. These 53 districts testify to the, ;1 and
u}dlcated earlier, that in India agricultura] r:gt’ g
vity may reach a high level withoyt con;:ribuut(i:xtl;

country’s total

.

a!so comparatively
t 18 quite clear that
r of districts suffer-
| growth rate and a‘

ml"lon peOple.
ulation, but are

*

or 15.5 per cent), *

Kl

EFFECTS OF INEQUALITY IN LAND OWNERSHIP 45

much to raising the overall agricultural growth rate.
This group of districts enjoys 17.2 per cent of total
gross cropped area, 16.0 per cent of all chemical
fertilizers and 16.8 per cent of land irrigated; but,
despite these shares, the proportionate contribution
to the total food surplus of the country is comparative-
ly low (only 10.85 per cent), while the proportion
of food deficit is remarkably high (23.7 per cent).

In sum, these 53 districts which belong to the
highest three-land inequality levels, along with the
above mentioned 34 districts which are physically

" less endowed (in spite of their relatively favour-

able position in land equality), that is, a total
of 87 districts are the main problem areas in
India; Much greater emphasis awaits to be given
on augmenting their present-day low agricultural
growth rate, low productivity level and low overall
food surplus. While the watchword of agricultural
planning for the latter group of 34 districts should be
to provide more irrigation, the catalyst of change for
the former 53 districts might well come through a
rigorous implementation of land reforms to bring
-down the proportion of land concentration in a few

‘ hands.

4. Inequality in Land Ownership and Average
Agricultural Characteristics per District

Summary Table IX.2 shows mean agricultural
characteristics according to Gini levels, averaged by
the number of districts occurring in respective levels.
That way it unfolds a few new features compared with
the information given in Table IX.1 (which shows per-
centage share to the national total). The main features
from this table are briefly listed below:

(a) Population size per district (col. 4) is relatively
low in the lower Gini levels (around 1.50
million persons). It shows many fluctuations in
middle level Gini ratios. However, as one goes
up the scale of Gini level and reaches the higher
land inequality level of 0.568 and above the
population size per district is 2 million persons.
More crowding appears to have occurred in the
districts of higher land inequality.

(b) Average foodgrain production per district does
not vary perceptively from one Gini level to
another, except in the second to fourth levels
(col.9). It is highest in the first category (being
0.4 million tonnes per district), goes down to as
low as 0.14 million tonnes in second category,
then rises again to 0.22 million tonnes in the
next level and continues around 0.30 million

TABLE IX.2
Summary Tableof Mean Agricultural Characteristics of 275 Districts Classified According to Gini Levels and Averaged by the Number of Districts
d in Respective Gini Level, India 1971
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tonnes almost in all of the remaining Gini levels.
The production might have been affected by the
variation in the gross cropped area
available to each district. This is the subject
matter of scrutiny of the next table.

Average use of chemical fertilizers is highest
in the lowest land inequality region (17,970
tonnes per district), and with some fluctuations
it decreases to a much lower level in the
highest Gini level (only 4047 tonnes per
district). Although no clear trend emerges,
there is a faint suggestion of an inverse rela-
tionship between the two (col. 10).

In respect of food surplus (col. 12), the districts
enjoying more equality in land ownership
generate much more surplus (151,277 tonnes
per district in the first Gini category and about
120,000 tonnes in the middle level Gini cate-
gories) than the districts which suffer higher
inequality in land ownership (only 53.502
tonnes per district in the highest Gini cate-
gory). -

The trend pattern with respect to the distribu-
tion of food deficit (col. 13) does not reveal any
clear-cut picture. Many troughs and peaks in

the distrubution of food deficit appear to have
occurred in relation to various Ginj levels

5. Inequality in Land Ownership and Average
Agricultural Characteristics per Hectare of
Gross Cropped Area .

Since the districts vary in terms of the;
cropped area, the findings of Table IX.Zth\:'lc:ulgdmt::
more meaningful and more comparahle across the
Gini levels, if we averaged those agricultura] chara- .
cteristics by taking in the denominator the total. *
gross cropped area of group of districts falling into
respective Gini levels, instead of merely their number
Summary Tables IX.3 and 1X.4 serve this pulpose:
they show the mean agricultural ,indices when thesé
are calibrated by the total gross cropped area «of*
lgrolips of districts belonging to each respective Gini
evel.

'Table IX.3 brings out many intriguing featutes
First of all, population density (col. 6) is lowest in thé
least land inequality districts (i.e. Gini leve] 360
9.386), and almost linearly increases as the qui. level
increases, except for the 12 districts in the second and B
third Gini levels where it is comparatively low (cols. 6
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and 7). Only 3.23 persons per hectare live in the lowest
Gini level districts, while as many as 6.37 and 5.29
persons per hectare crowd in two levels of highest land
inequality. Greater population pressure per unit of
cultivated land seems to have led to greater concen-
tration of land in fewer hands. This is one of the
essential characteristics of minifundia.

However, average foodgrain production (in column
8) does not conform straightforwardly to the trend
‘mentioned abeove. Here average foodgrain produc-
tion per hectare of gross cropped area is, of course,

"highest, 1220 kg. in the lowest Gini level, but drops to

501 kg. in the next Gini level, then gradually increases
to around 996 kg. in the middle Gini levels, and

- finally"decreases to 885 kg. at the highest Gini level.

It is obvious that average food production of the first
Gini category is much higher (1220 kg. per hectare of
‘gross cropped area) than that of the highest two Gini
levels (942, and 885 kg., respectively). This does not
warrant hasty conclusions, however.

Average food surplus per hectare of gross cropped
area (col. 9) is highest (465 kg.) in the districts of the
fowest Gini level and it is much lower (162 kg.) in
‘districts with the highest Gini ratios. In between,

. however, there are some fluctuations; troughs occur-

ring between 0.386 and 0.489 Gini levels and peaks
occurring between 0.490 and 0.567 Gini levels.
At the latter, the amount of food surplus available
per hectare of gross cropped area is around

. 300-400 kg. and is much more than that occurring in

the groups of districts with still higher degree of land
inequality. In other words, food surpluses are more in
eyidence in areas of less or middle level land in-
equality. . .

Average food deficit (col. 10) is comparatively
less in amount (88 kg.) in the lowest Gini range of

“districts and is much higher (258 kg. and 156 kg.)

in the highest two Gini categories. Of course, there
are many variations in between.

Regarding net food surplus (col. 12), the lowest
Gini range districts provide on an average 377 kg.
of food surplus per hectare of gross cropped area,
whereas the highest Gini range districts provide only
6 kg. per hectare of gross cropped area, or even show
net food deficit of — 145 kg. per hectare. However,

districts with middle level Gini ranges also provide

approximately 200-300 kg. of surplus per hectare.
These phenomena presumably have much to do
with the mounting pressure of population per unit of
jand cultivated as one moves from the lowest Gini
ranges to the highest. As such, columns 13 and 14 in
Table IX.3 are calculated which show the amount of
per capita food surplus and per capita food deficit
occurring in respective Gini levels. When the effect of

population factor is also eliminated (the effects of a
rgal .variation in the size of districts had also been
eliminated right from the beginning), the results, how-
ever, corroborate more or less the same trend
patterns. That is, in general, a greater amount of
food surplus is found to be available per person per
hectare of gross cropped area in the lowest and
middle-level land-inequality districts (on average
60-85 kg.) than that available in the districts with
higher or highest Gini ranges. Conversly, lesser
amounts of food deficit per person per hectare of
gross cropped area are found in the districts with
lower and middle-level Gini ratios (on average
20-39 kg.) than those districts which are characterised
by higher and highest level Gini ratios.

6. Land Inequality, Agricultural Inputs
and Human Labour

Summary Table IX.4 shows average characteristics
of agricultural inputs (like fertilizers and irrigation)
and human labour utilised per hectare of gross crop-
ped area in the clusters of districts grouped according
to rising order of Gini values. These are some of the
interesting findings:

1. Contrary to popular notions, chemical fertilizer
is more used per hectare of gross cropped area
in the lower and middle-level land inequality
districts than in the higher land inequality
districts (column 4).

2. Irrigation, likewise, is more practised per hectare
of gross cropped area in the lower and middle-
level land inequality districts than in the higher
land inequality districts (column 5).

3. The number of male or female cultivators living
per hectare of gross cropped area increases
almost progressively with increase in the level of
Gini coefficients (columns 12 and 13).

4. At the same time, the number of male or female
agricultural labourers per hectare of gross
cropped area increases almost progressively
with the increasing level of inequality in land
ownership (columns 15-16). In short, there has
been more crowding of agricultural labourers in
areas of high concentration of land ownership.

7. Broad Overview

A detailed examination of different columns of
all the four summary tables makes it apparent that,
speakingin general, the separate indices of agricultural
productivity, growth rates, use of agricultural inputs,
foodgrain production, food surplus (or inversely
food deficit), first show a high peak at Gini range ot’“
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TABLE IX.4
Summary Table of Average Characteristics of Agricultural Inputs and Labour in 275 Selected Districts Classified According to Levels
of Land Ownership, India, 1971 . els of Gini Ratio
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0.360 to 0.385, then go down sharply in the Gini ranges

between 0.386 and 0.411, gradually take an upward
turn thereafter and improve the production per-
formances until the Gini level reaches roughly around
0.567, thus indicating a positive relationship between
Gini concentration ratios and agricultural production
performances. Thereafter, finally, the indices decrease
linearly as the Gini ratio increases to the level of 0.671,
thereby indicating a negative relationship between the
Gini concentration ratios and the indices of agri-
cultural growth and development.

If we are at all permitted to make the first approxi-
mate generalization on the basis of howsoever crude
data that we may have, the overall pattern of relation-
ship (of course with minor fiuctuations) between the
index of land inequality on the one hand and various
indices of agricultural growth and production per-
formances on the other is as follows.

It is important again to mention that the number
of districts in each Gini level and population in each
group is so disparate that no opinion can be asserted
with any vehemence. To compensate this to a certain
extent, we have presented the various indices of agri-
cultural production performances in terms of per
hectare of gross cropped area so as to make them more

or less comparable (as in Tables IX.3 and IX.4) and
have also shown the amount of per capita food
surplusand per capita food deficit that are occurring in
respective Gini ranges (Table IX.3, columns 13 an;j
14). In spite of that, the effects of population distri-
bution and of many hidden socio-economic factors
on the agricultural set-up warn against any concly.
sive statement.

Keeping all these reservations in mind, one is stjl]
left wondering why all the four summary tables and
various columns shown therein, which are presented
with respect to twelve Gini levels, do indicate some
kind of patterns that can be generally divided into

. four major segments.

A. Between Gini level 0.360 and 0.385

This segment is almost always showing the highest
agricultural productivity, the highest agricultural
grgwtt} rate, the highest use of chemica) fertilizer and
irrigation, and the highest amount of fo
per hecmfedpf gross cropped area. [n
segment indicates a general inv . .
between Gini ratios and all the e:;arr:::uio I(l;h;p
of agricultural performances (including agotﬁf

od surplus
short, this

’

.
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of food surplus). In other words, this group of districts
(that includes Bhatinda, Meerut, Purulia, Rajkot
and Jamnagar) does support the contention that the
lower the degree of land inequality the higher is the
level of agricultural productivity, agricultural growth
rate and amount of food surplus.

B. Between Gini ratios 0.386 and 0.489

This segment of the Gini distribution is almost
always characterized by, first, a sudden drop or fall
in various agricultural performances and, then, a
gradual improvement in the performance as the Gini
level rises. In other words, this segment shows a
positive relationship between the index of land
inequality and indices of agricultural production
performances, which is contrary to the overall
general pattern that appears from various columns
of Tables IX.1 to IX.4. At the present state of our
knawledge, it is not clearly known why such positive
relationship between the two should occur especially
when the first group of districts in category A records
a clear negative relationship.

The® crucial question is whether an increasing
amount of land inequality does really contribute to
augment agricultural growth and development in
India. The protagonists of polarisation and concen-
tration of land ownership in the hands of a few
proprietors may find comfort in the findings of this
.segment of Gini distribution. But a final decisive
conclusion can be reached for this segment as well as
for other segments only after penetrating investigation
has been made regarding those factors that are still
enidentified, which may be of socio-economic, cli-
matic, physical, cultural or political nature. The 34
districts that queer this pitch deserve to be studied in

. depth, especially with respect to their unfavourable

crop-soil-rainfall-terrain characteristics and their ad-
verse effects on agricultural productivity and other
agricultural performance (like food surplus or de-
ficit).

C. Between Gini level 0.490 and 0.593

This segment,of the Gini distribution or the group of
districts falling in this segment indicates a more or less

. general and somewhat steady positive relationship

between Gini concentration ratio and some of the
indices of agricultural growth and development.
Hotwever, these general patterns are countered by
certain indices of agricultural production perfor-
mances; for instance, agricultural growth rate (Table
IX.1, column 6) records a negative relationship as the
Gini ratio increases. Agricultural productivity per
hectare of gross cropped area (Table IX.1, column 7)

§hqws a declining trend up to 0.541 Gini level, then
It rises as the Gini ratio increases up to 0.593 level.
Thereafter, it begins to fall. Amount of food surplus
per.hectare of gross cropped area also shows a steady
positive increase as the Gini level increases up to
0.541, thereafter it records a steady decline (Table
1X.3, column 9). ‘

In so far as the use of agricultural inputs is con-
cerned, for instance, chemical fertilizers and irriga-
tion per hectare of gross cropped area (Table IX.4,
columns 4 and 5), these indices record a positive
relationship with increasing land inequality, but only
up to the 0.593 level. Thereafter, they clearly show
a §iownward trend and a definite negative relationship
with the increasing magnitude of land inequality.
In short, this reversal in the general positive and
rising trend is achieved at different Gini levels for
different indices of agricultural productivity, growth
and performances, be it at 0.541 or 0.567 or 0.593.
But downward trends or negative relationships are
clearly visible in all the performances as soon as the
degree of land inequality crosses the hump of roughly
0.593. So, this seems to be the dividing range that
appears from our analysis of land inequality studied
in relation to food production, food surplus, food
deficit and agricultural growth. Beyond this 0.593
Gini level, both agricultural performance and social
equity seem to be in jeopardy.

D. Between Gini ranges 0.594 and 0.671

This segment of the Gini distribution or the cluster
of 53 districts belonging to it indicates a general and
steady inverse relationship between agricultural pro-
duction performance and the measure of land in-
equality, with small curvilinear patterns within that
segment. This general trend of this segment of
distribution, almost always, suggests that higher
degrees of inequality militate against agriculturai
growth and development and social justice.

These facts can be visually examined by a set of
six illustrations drawn (charts 3 to 8) graphically to
represent the distrubution of six or seven agricultural
indices shown in relation to the measure of land
inequality for those fiftythree districts which belong
to the highest Gini concentration ratios of land
ownership (0.594 to 0.671). Data scores for each of
the fiftythree districts are plotted separately, instead
of three separate groups as in tables. The outcomes
are six charts which indicate:

I. Distribution of agricultural productivity (in
rupees) per hectare shown in relation to land
inequality (chart 3).

2. Distribution of agricultural growth rates in
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relation to land inequality (chart 4).

3. Distribution of area irrigated as proportion of
the total gross cropped area in relation to land
inequality (chart 5).

4. Distribution of chemical fettilizers (in kg.) per
hectare of gross cropped area in relation to
land inequality (chart 6).

5. Distribution of total foodgrain production per
hectare of gross cropped area of nine food
crops in relation to land inequality (chart 7).

6. Distribution of food surplus and food deficit
(in kg.) per hectare of gross cropped area of
nine food crops in relation to land inequality
(chart 8).

In each chart, the trend pattern of each respective
bivariate distribution, of course, shows many minor
troughs and peak, but the overall trend indicates a
declining tendency as the Gini concentration ratio
increases. This ‘general’ trend, if we can at all talk
in such terms, is shown by a thick freehand line or
curve passing through the distribution. This thick
line or curve is not a regression line, but rather a
schematic line drawn more or less through the middle
of the scatter diagram. Such lines simply serve the
purpose of underlining the declining trend that re-
peatedly appears from different charts. A remarkable
similarity in the appearances of trend patterns is
noticeable from all the charts (except probably in the
case of food deficit) which is suggestive of a general
inverse relationship between the various indices
of agricultural growth and development and the
measure of land inequality.

This analysis, with all the limitations of the data,
suggests that high inequality in land ownership,
above a threshold level of 0.593, impedes agricultural
productivity and agricultural growth rates. This does
not uphold the contention of those who hold that
the key to productivity, assured high growth rate,
and food surpluses—even under present conditions
of heavy population pressure on arable land and of a
situation where the marginal productivity of agri-
cultural labour has by no means been proved to have
gone below zero—lies, as Gunner Myrdal once
suggested, only in large scale farming under modern
management techniques. Labour productivity seems
to improve with smaller holdings and so does manage-
ment. Since the use of modern inputs and techniques
is by no means universal (wooden ploughs and animal
power put to the plough without even a technologi-
cally efficient yoke being still almost universal) the
case of substitutability of labour by capitai in this
country is still far from being proven. On the other
hand., there are indications that more equality in land
ownership aids per hectare productivity as well as
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ed districts within stated Gini ranges, The Soint ?‘} , 3 Central Hills & 0.386-0.671 78 Rice 1.59 719 780 262 24 238 70 15.68
: . : so Plateans Wheat &
the agncul;ura'll production performances of the . Jowar
grm;\ps of districts falling into respective Gini ranges 3.1 Central Hillsand  0.438-0.671 65 Wheat, 2.03 673 768 291 4 287 7.1 16.06
n the context of the major natural sub-regions are plateaus of MP., Rice & X
Pro}’ldid in Appendix VI. Table IX. 5 summarises the Rajasthan & U.P. Jowar
main characteristics. T
. 3.2 Central Hillsand  0.386-0.671 13 Rice - 0.61 948 828 149 1
Incli:irao\r:ethls if Wwe care to trace them on the map of Plateaus of Bihar ” Y o3 140
Indi l<i:anlnot1ce a large number of geographically and Orissa
iguous clu istri ;
o e%uwh' : sters of districts having the same Gini 4 The Deccan 0.412-0.645 54 Jowar  —124 189 18.90
anges which means Gini ratios may have some rela- Rice & | |
tlonshlp Wlt.h the natural regions and sub-regions o Ragi
crop-soil-rainfall zones and may be a funct; r 4.1 Maharashtra & 0.412-0.645 33 Jowar -32 147 15.16
specific socio-economic-cultural situat; nction of Andhra Deccan ‘ '
demarcated natural regi Situations in well- 42 Karataka & 0.464-0.593 21 Rice, 2.00 270 2608
as in Table IX. 5 gions. Grouped in this way, Tamil Nadu Deccan Ragi & . '
e ] 3, the data unravel another dimension « ’ Jowar
e complexity. ; '
Sub-regionsp Utlgr Il;::ltdusl,1 ﬁ;r Instance, look at two § West Coast Plains  0.360-0.671 28 Rice. 1.09 272 071
, radesh Plains and Punjab Pia; Jowar ' .
At a .
Although'thelr Gini ranges are almost the :ame ﬂ:ns ’ Ragt & Bajra
comparative levels of agricul .o herr 51 Kutchand Kathia- 03600515 9 Bajra& 290 784 694 138 82
gricultural productivit 56 176 17.34
growth rates are vastly different (Rs. 1 l"; 9)’ and war Jowar .
. 1L119 i i -0. Jowar,  —0.
2.50 for Uttar Pradesh, and Rs, | and 5.2 Gujarat Plains & 0.412-0.619 8 gwar ' 039 1,070 919 64 478 —414 26.9 19 41
“As deli . s. 1,532 and 7.50 for Dangs Rice, Maize,
o s de ineated in Levels of Regional Development 1961 (C Bajra & Ragi
of India, Volume I Part I A(i) & (ii) by A. Mitra.) (Census
Iaavay

NAREN

J

¥

.
. ) !
i



52 POPULATION, FOOD AND LAND INEQUALITY

TABLE IX.S (Concld.)

= i ) _é o a‘g @ -g 2
Sa Z82 Y3 fan B2 % e
5 g fuo B8P gE3 .88 83 3,
2 B &  gEY 3% &5 F8g pag 98
. .. o & = = B~ R 0 9 N -
Sl.  Region/ Gini Level g E: > -§ §a g,‘g:a: G i; S 8 g Sex § 5
No. Sub-Region 2 8 §§ ,E. -~ 5-@ e B g‘é E gg 3 E°§ & gi %E
R*] - . 4] o Q = ©
§ ¢ Bl 32 Eip Egf Iy Bii Eof B
- =3 o as - © b " o= =«
S5 B gy Brs BSE Bow BBIeST 5
g 8 $¢ 3% 28E fgg feE 3%g Geg BB
2 = <8 3% <2% 23f <ss 28% Zg§F 5B
Q
1 2 3 4 5 6 7 8 9 10 1 12 3
5.3 Konkan Coastal  0.620-0.671 3 Rice -029 1357 1217 45 ‘
Low land s T4 322 4.86
5.4 KonkanKerala  0.516-0.645 2 Rice -0.66 1,674 1352 177
Transition 306 18 %8 4552
5.5 Kerala Coastal Plain 0.464-0.645 6 Rice 1.61 1,746 1,5 —
19 2184 2184 710 s4sg
6 EastCost Plains  0.438-0.645 14 Rice 157 1,719 1288 252 48 204 -
6.1 Tamil Nadu Coastal 0.464-0.645 7 Rice 304 1910 1,666 474 44 4 40 S883
Plains 30 560 6784
6.2. Andhra Coastal  0.568-0.619 5 Rice 035 1,744 1171 165
Plains 7 94 400 s7.49
6.3 Orissa Coast 0.438-0.515 2 Rice —053 984 42 .
8 2 7 2 N3 ap

Punjab, respectively). The reasons may lie in the
functioning of institutions by means of which large
amounts of fertilizers are available to Punjab Plains
(40 kg. per hectare) as compared to that of Uttar
Pradesh Plains (26 kg.); as also in the extent of area
irrigated (70 per cent in Punjab as against 40 per cent
in Uttar Pradesh Plains). Similar differences also
exist between Bihar and Bengal Plains and between
Maharashtra subregion and Karnataka-Tamil Nadu
subregion. Thus, in spite of the fact that the degree
of land inequality remains about the same in the
groups of sub-regions, there are considerable differ-
ences in their magnitude of agricultural production
performance, more importantly because of differ-
ences in the efficiency and access to institutional
facilities and inequitous distribution of agricultural
inputs available to the territories, e.g., irrigation
facilities, chemical fertilizers, and probably credits
extended to farmers. In a word, inequity,no matter in
what form, almost always breeds less productivity
and more insecurity.

Lack of time and resources did not permit us at
present to continue further analyses with such natural
regions and sub-regions and to explore further any

likely inter-relationships between the measure of |
nequality and the indices of agricultural grow(;h ang
amount gf food surplus and food deficit occurrinar?
each region. The policy implications of these cru%:i";
questionscould hardly be over-emphasized. Ap endfi
VI and the summary Table IX.5 are, thelr)eforlx
presented here merely to suggest the direction in whj %
further research may be needed. The message tlllc‘
stems from our present analyses is that whegn ﬁnat
grained data at district or stil| smaller levels ae-
collected and re-organised with reference to a larr:
ngmber of smaller units of homogeneous cro -so'gl
ramfall.zones (in the context of natural regio:s arln(i
sub-regions, within which various social-economj
cultural-institutional forces influencing both tlhc-
pattern of land inequality and the pattern of ¥
cultural production performances are also likel ta ggl-
hqmogenequs), only then can clear-cut inter-reI);lt(') :
§hxps pOSS}bly emerge between tle patter e
meguallty n the land distribution and indj o o
ggncultural growth and development. Ap co CIeS’Of
mfe.rc?nce regarding such interrelat.i b e
posmve' or negative, must await
generation of data and investigation
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Summary and Conclusions

This monograph has attempted a districtwise

. delineation of the relationship between India’s popu-

lation growth, food demands and supplies, extent of
malnutrition and deprivation, land inequality, and
indices of agricultural development. It has also
discussed ‘a number of policy questions arising out of
.the result. The foliowing main observations can be
deduced from this investigation:
1. India’s population has been rapidly increasing.
In the year 2001 it will be close to 950 million.
This spurt in growth will bear directly on all
aspects of agricultural growth, productivity,
food surplus and food deficit.
2.¢In 1971, food surplus occurred in India in 180
districts out of a total of 281 districts studied.
Food deficit occurred in 101 districts. Food sur-
plus mainly occurred in Punjab and Harayana.
Food deficit mainly occurred in Maharashtra,
Kerala and Uttar Pradesh.
3. Total food surplus in India in 1971 was about
25.03 million tonnes and food deficit was about
11.58 million tonnes, thus creating a net
surplus of roughly 13.45 million tonnes. This
was, however, mainly due to favourable rain-

fall during the triennium, 1970-73. At times of -

variable and scarce rainfall, the position may
not be that bright. .

4. Food surplus occurs mainly due to higher
agricultural growth rate (explaining 28 per cent)
and the extent and proportion of area irrigated
(explaining another 56 per cent). Chemical
fertilizer or Gini concentration ratio of land
ownership does not emerge as statistically
significant determining factor.

5. Food surpluses even now occur more as a result
of greater human effort, natural endowments
like fertile soil, light rainfall, better terrain. etc.,
than on account of fertilizers and other
modern inputs.

6. If areas of scarce rainfall are irrigated, food
deficits are likely to lessen. On the other hand,
growth rates still seem to depend more on
human effort and other natural endowments
than on greater inputs. .

7. Agricultural growth rates have been occurring

10.

mainly in those districts where comparatively
little agricultural inputs have gone in. Human
effort (through multiple cropping and other
means) appears more responsible for growth
and production. So, in order to raise food
surplus, which depends so much on agricultural
growth rates, as our study shows, more effort
should go to intensive cultivation and multiple
cropping and perhaps to more non-seasonal
and non-traditional crops.

Agricultural foodgrain production even now
depends more upon irrigation (explaining 65
per cent) than on fertilizer. In order to enhance
food surplus and reduce food deficit, we shall
have to emphasize more on irrigation than on
other inputs.

. High agricultural productivity, on the other

hand, depends more upon fertilizers (account-
ing 30 per cent) than on irrigation. But, of
course, irrigation facilities are at the bottom of
higher fertilizer use.

Agricultural investments, inputs and growth
efforts are heavily concentrated in 57 high
productivity districts to the neglect of the
remaining 225 districts. They are particularly
low in 149 very low productivity districts.
This tendency has to be arrested in favour of a
more equitable distribution of agricultural
investments and growth efforts. Inputs have so
far gone heavily only to certain previleged
areas and zones.

. Because of these circumstances, initial analysis

of Gini co-efficients of concentration of land
ownership does not show clear effects. That is,
on account of these endowments, high pro-
ductivity has been occurring in certain zones
(66 districts) in spite of high land inequality.
On the other hand, low level productivity has
been occurring in 147 districts in spite of
relatively less land inequality. In these 147
districts, agricultural involution has been
taking place; that is, more people are compelied
to crowd into districts which do not receive
investments by way of inputs, leading to
greater fragmentation of holdings.
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The patterns of migration and urbanization
in these 282 districts also confirm this phenome-
non of agricultural involution. That is, more

crowding in lower order agricultural producti- *

vity districts and accelerated polarisation of
growth and investment efforts in districts of
higher order productivity. High order producti-
vity districts usurp more growth investments
but absorb less and less migrants and workers.
On the other hand, lower order productivity
districts (147) are grossly neglected, but contri-
bute more to the nation’s reserve of food
surplus and also absorb more migrants and
workers.

Average use of chemical fertilizers progressively
increases with the generation of food surpluses
in 180 food surplus districts. Conversely, use
of chemical fertilizer is inversely related to the
magnitude of food deficit in 101 food deficit
districts.

The magnitude of food surplus increases
progressively with the extent of irrigated area.
Conversely, the amount of food deficit pro-
gressively decreases with the rise in irrigated
area. :

We do not have enough knowledge of what
feature of agricultural productivity and growth
rate can be explained by Gini concentration
ratios. Qur attemptsto probe into this unknown
domain have also been thwarted by the lack
of the right kind of data on land holdings and
their ownership patterns. So, no firm conclusion
can be put forward. It is especially so when
there appears to be irregular curvilinear fluctua-
tions which are suggestive of operation of many
factors not properly identifible: social, cultural,
economic or institutional.

In spite of these limitations, the analysis of the
distribution of Gini concentration ratios in
relation to other population and agricultural
characteristics reveals some intriguing find-
ings.

In general, almost all the different indices of
agricultural production performance first show
a high peak at the lowest Gini ranges (0.360 to
0.385), then record a sudden steep fall in the
performances between the Gini ranges 0.386
and 0.489 (especially due to the presence of 34
less endowed districts), thereafter take an
upward turn and improvement in performances
until the Gini level reaches roughly around
0.567 or 0.593. Thereafter performance almost
linearly decreases as the Gini ratio increases.
Although no clear-cut trend emerged for the

entire distribution of data between the Gini
ratios on the one hand and any other
indices of agricultural performance on the
other, either positive or negative, there appears
to be a general and steady inverse relationship
between the two in all the performances as soon
as the degree of land inequality crosses the
hump of roughly 0.593

19. Beyond this threshold level, that is, degree of

land inequality beyond a ceftain level of
approximately 0.593, there are sufficiently ,

strong tendencies from the data to indicate
that a very high degree of land inequality
militates against both the agricultural produc-
tion performances and social equity. In'short,
equitable land distribution in the shape of land

reforms for higher agricultural productivity

and growth rate is still very much an issue.

20. Agricultural growth rate is maximum in the
group of districts of lowest Gini level and with
certain fluctuations declines with the increase
in Gini level. That is, where inequality in land
ownership is less acute, as in low and ‘middle
level of Gini ratios, higher agricultural growth
rates occur. On the other hand, higher in-
equality leads to fall in agricultural growth
rates.

21. Amount of food surplus per hectare of gross
cropped area is maximum in the districts of
lowest land inequality and, with certain troughs
and peaks in the distribution, decreases as ohe
goes up the scale of land inequality. Conversely,
the amount of food deficit per hectare of gross

cropped area does not indicate any conclusive
trend.

22. A great deal of penetrating research is urgently |

fequired to shed light on the crucial questions of
interrelationships between the measure of
land inequality and indices of agriculturai
growth and development in India. In this
respect, as the present exercises show, a collec-
tion of fine-grained data and their reorganiza-
tion and analysis with reference to smaller units
of homogeneous natural regions and sub-
regions may turn out to be rewarding.

It is necessary to reiterate at this point the tentative
nature of the above conclusions. This exercise is
a tour de face in a hitherto untrodden field undertaken
primarily to test whether what data are available can
be used to delineate small and large regions or for
planning for small areas. The main purpose of this
monograph has been to draw pointed attention to the
need not only of better data but of better methodo-
logical approaches in this rather important area of
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national concern. Few will question the relevance of
the issues raised in this exercise and the present
authors will feel suitably rewarded if the questions
raised receive the follow-up they deserve.

The application of the Gini coefficient was resorted
to with some trepidation. A great many of the Lorenz
curves presented in this exercise, when put together
on the same sheet, intersected one another and thqre-
fore lost much of their interpretability. In the lqdlan
situation it is perhaps the variability of the m1§dle
‘class ranges of land ownership or operational holdings
that make more real differences in most respects than
the overall Gini coefficients which do not reﬂect
these differences. We debated whether the quotient
of the top decile of land holdings divided by the
bottom decile wotld not yield a better index, even
as we debated on the possibility of adopting the
relative mean deviation, the Gini coefficient and the
standard deviation of logarithms'. We finally decided

on the Gini coefficient as the more familiar tool
although we do not by any means feel confident that
it is the right answer to some of the conundrums that
this monograph has uncovered.

Writing his ‘Documentary of Revolution in a
Chinese Village’, called Fanshen (1966), William
Hinton observed: “Land reform is on the agenda of
mankind”. Land reform has been on the agenda of
India for a long time and has been held as a stubborn
belief by all political persuasions. But Appendix VII
of this book will show the extent of concentration of
land owned in each of the six levels of agricultural pro-
ductivity per hectare considered in this monograph.
The following abstract of Appendix VII shows the
cumulative proportion of number of holdings—
(1) up to 2.0-3.0 and (2) 5 to 10 hectares of land vis-a-
vis the cumulative proportion of area owned in parcels
— (1) up to 2.0 to 3.0 and (2) 5 to 10 hectares of land.

i Related to Cumulative Percentage of Area Owned
i tage of Holdings (1) up to 2.0 to 3.0 Hectares and (2) § to 10 Hectares . ta
‘Cumllh"ve Pel‘c(ell; u:eto 20to 3.(g)sHectnres and (2) 5 to 10 Hectares by Each of the Six Levels of Agricultural Productivity

Cumulative Percentage of Holdings ~ Cumulative Percentage of Area Owned

Source: Agricultural Census of India, 1971 All-India and States.

Advocates of income distribution plead for an
income concentration ratio of .25 as an_acceptable
index for ensuring reasonable cbstnbutlon 'of per
capita civilization and quality of hite. If anythmg like
this index is to be achieved in the distribution of land
among cultivators and tillers thrpugh the process of
land reforms, then clearly a ceiling of 15 acres or 6
hectares of wet land is not going to deliver the goo‘_is.
Such a ceiling will merely bring about more equity
among those who already are the Happy Few (f'c'
only among 15.48 to 0.71 per cent of land owing
households commanding between 45.33 to 11.93 per

'Ranadive. K_R. (1965) “The Equality of Incomes in India’.
Bull. Oxford Instt. Econ. Stats. Vol. 27, pp. 119-34 o
Atkinson, A. B. (1970) *On the Measurement of Inequality’,
Journal of Economic Theory, Vol. 2. 1970 pp. 244-63; and
-mathematical summary ,
D:s(;r:l::a Partha, Sen Amartya, Slarreq ‘Dawd (ll973:
‘Notes on the Measurement of Inequality’, Journai o

¢

Upto Upto
20t03.0 5t0 10 20t03.0 Sto 10
P LZVCIth-t hectares hectares hectares hectares
roductivity
e
86.27 98.56 29.91 75.59
t.

. ; f{: :%f%ﬁﬁﬁ:ﬁ? e 91.07 99.29 58;3 i;g(;;l)
3 Rs. 12001400 per hectare 32?? gg-gﬂ 2(7):9; B
4 Rs. 974-1200 per hectare 74-22 95-14 019 6415
5 Rs. 600-974 per hectare . 84. P 1437 o467

.6 Less than Rs. 600 per hectare 47.18 . :

cent of all land owned) and will be of no substantial
avail to 84.52 to 99.29 per cent of all land owning
households, although these alarming proportions will
certainly fall to more acceptable ratios. Such a reform
will scratch no more than the surface of the problem.
The problem will still continue in much of its original
form. Land reform will have meaning of the type
envisaged in this study only if the land ceiling per
cultivating household is brought down to 2.0 to 3.0
hectares per cultivating household or even less
but certainly no higher. But mere redistribution of
land will not be enough, although that is a must for

Economic Theory, Vol. 6, 1973, pp. 180-87

Sen Amartya (1975) On Economic Inequality —O.U.P. Second
Indian Impression, 1975

Rothchild Michael, Stigliz Joseph E. (1973), Some Further
Results on the Measurement of Inequality, Journal of
Economic Theory, Vol. 6, 1973, pp. 188-204
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establishing an atmosphere of hope and faith, justice
and credibility. The first temporary effect of such
redistribution will very possibly be a fall in producti-

vity unless it is simultaneously buttressed by legisla- -

tion preventing alienation and fragmentation, and
by positive steps for consolidation, irrigation, parti-
cularly at the tail ends of channels, and institutional
availability of inputs along with enforcement of
productivity and output delivery norms. Effective
steps towards corporate and cooperative manage-
ment in every conceivable way will be inescapable, if
land reforms are to be accompanied by concurrent
rise in productivity and rate of growth.

These are some of the hurdles that remain to be
crossed on the technological, institutional, managerial
and agrarian policy side. In finalising its Report in
1976, the National Commission on Agriculture esti-
mated that “‘the total cereal requirement on the basis
of data on improved diets” for 1976, that is, on the
assumption that everybody, irrespective of social or
economic status or geographical location, would eat
his due requirement of cereals, was about 88.8 million
tonnes?, To this may be added about 12 million
tonnes of requirements by way of pulses. The total
comes to about 100-101 million tonnes. Allowing
for seed, feed, waste, industrial use and for annual
increase in population at the rate of 2 per cent and a
figure of 0.6 for increase in the annual income
elasticity of demand, we find, particularly since 1975,
that the demand for cereals is not keeping up with
their production®. What is more, there is reason to
suspect that the income elasticity of demand may
have been appreciably lower than what is desirable so
much so that every year since 1975 the difference
between the total production and the demand is not
really going into consumption but towards a steeply
rising buffer stock that the government is being
compelled to maintain by way of providing a support
price. In the last three years production has not been
much of a problem. The real problem has been
demand and offtake and unless the demand steadily
rises with the growth in population supported in turn
by steady increases in the income elasticity of demand,
agricultural growth and productivity of the sort
envisaged by the National Commission on Agri-

2Report of the National Commission on Agriculture, 1976, Part 1,
Policy and Strategy, Chapter 9, pp. 147, 192-4.

3The following figures in million tonnes of foodgrains and pulses
production are taken from the Government of India’s Economic
Survey, 1977-78, 1978, p. 62. Table 1.6.

1974-75 1975-76 1976-77 1977-78

All foodgrains ¥9.81 108.00 100.36

Pulses 10.01 13.04 1.21 } 125

culture and taken note of
V\lrlill be fraught with serious
showing the Indian cultivator I

enough to deliver the goads, providggkt;e ciﬁ:&:tem
made available to him and the disabilities of the sn':1 rﬁ
producer are progressively removed. Byt will t;i

be adequately matched by continuing and risins
demand? It a}l depends how fast and impressivelg
employment increases which will be one of thy
surest guarantees of bringing the income ela y
demand and the price mechanism into fully play®, Th

nation has on its hands an e -
which two-fifths of the population go with

cereals and pulses, while both procgiuctiono:l:de rtl:xlfligel:

in section VI above,
uncertainties. On any

stocks in the hands of government go on increasing, -

The country should be able to export cereals, but the
urgency for that does not seem to exist either, "the

foreign exchange reserves being again SO impressively

high and continuing largely unutilized by way of
productive investment. g

J. N Sinha has said that in most poor countries
land.xs .use.d now as an instrument of exploitation, of
maximusation of personal profits and not of prod’uc-
tion. In India where production of foodgrains has
grown from a mere 50 million tonnes in 1950 to 123
million tonnes in 1977 and wher.

¢ 20 million to
are held as buffer stocks, a large proportion o;l It]l(::

population still. goes hungry. No more than 150
mangiays per acre are worked in India compared to
459 In Japan and about 650 in Tachai. Yet with
strictly equitable distribution a mere 110 million ton-
nes would give adequate nutrition to everybody. The
buffer stqcks of 20 million tonnes are, therefore. ina
way ﬁc}ntious and in another way catastro,phic
According to the rates of cereal consumption re:
commended by the National Institute of Nutrition,

20 million tonnes of foodgrains can keep roughly 40 '

mi.llion of the urban and rura) poor—infants

chxld{en, women and men—adequately fed for,
calqrnes for three years together. This can make a
major difference between the current picture of
starvation and malnutrition in India on the one side
and ade.quate nutrition for the bulk of her deprived
populatlon'on the other. The food-forwork program-
me for pullding up national and community asset

can ea§lly be lifted from its below-market se:fs
starvation-wages-in-kind to a full-wage-in- , .
gramme, apd put enough of selfres
Ing power in the hands of those w
unemployed. This can in its turn

kind pro-
pecting purchas-
ho are at present
have a wholesome
4In the fifties the expectation usyal]
1] hel,
elasticity of demand would reach 0.8 tg 0 iy

9.6 as more realistic. The other question
in real income, particularly since 1965-66

was that the income
9. It is usual now to take
gf the extent of increase
18 far from being settled,

sticity of -

xtraordinary situation jn
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impact on the demand for wage goods, the lack of
which is responsible for our wobbling industriai
growth. Instead, despite the protestations of the
Food Corporation of India, much of this buffer
grain irretrievably . deteriorates in unsatisfactory
storage and feeds rodents and unweicome pests in-
stead of human beings. It is this way that a large
spurious buffer stock is a mixed blessing. Another
good harvest might as well result in a catastrophe, with

" agricultural prices crashing, buffer stocks stiil further

.

fising and rotting, crop acreage shrinking, and yet
with almost a constant proportion of the population
chronically going hungry.

Thg above was written in the middle of 1978.
The buffer stocks came extremely handy throughout
the year 1979 which suffered from extensive drought

.

and distress. But for the buffer stocks, all other prices
would have risen to more alarming proportions than
they did. Foodgrains prices did not appreciably rise
anywhere, thanks to competent management both at
the Centre and in the States. The unfortunate drought
has fortunately staved off in 1979 the catastrophic
possibilities of a large buffer stock, but the problem
of increasing demand to match potential supply has
by no means been satisfactorily worked out.

The way to 2000 will be undoubtedly uphill and
strenuous. The Indian peasant has demonstrated
that he can make it, even if the circumstances are
not all that propitious, let alone ideal. It all the more
stands to reason, therefore, that given the will and
the requisite social and political organisation the
targets should be reasonably within reach.
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APPENDIX 1
District Level Data on Population, Agricultural Productivity, Food Surplus, Food Deficit and Other Agricultural Characteristics, India, 1971

61

Total Agricul- Agricul-  Total Food Food Gini  Average Area irri-
Population  tural tural Food Surplus Deficit  Coeffi- NPK gated in
. 1971 growth produc- grain pro- 1971 1971 cient (fertilizers) hectares
Sl Districts State rate tivity  duction  (tonnes) (tonnes)y Concen- (1970..73) (1970-73)
No. 1962-65t0  per  average o ralon - onnes)
1970-73  hectare of 1970-73 of land
(in Rs.) (tonnes) owner-
ship
[ — 1971
1 2 . 3 4 5 6 1 8 9 10 11 12
AGRICULTURAL PRODUCTIVITY LEVEL I (Rs. 1,600 and above)
1 West Godavari (AP) 2,374,306 1.53 2519 668,443 305,803 0.617 28,214 410686
2 Chittoor () 2,285,536 282 1909 308,764 — 40,898  0.563 8435 214922
3 East Godavari , () 3,087,262 —~085 1839 498983 27,499 0.611 20.474 340,378
.4 .Krishna G 2,493,574 0.61 1,777 555,283 173,881 0.594 29,673 365‘068
§ Kheda (Gujarat) 2,451,387 3.47 1,830 357,578 -13,336 0.526 22,351 150:600
6 Karnal (Haryana) 1,981,303 8.30 1,756 1,386,664 1,091,107 0.527 37,059 687,000
7 Mandya (Karnataka) 1,154,374 192 2278  248.958 73,996 0.514 16,936 102,541
8 Shimoga " 1,301,485 556 1,943 395972 198,420 0.484 8,561 165,530
9 Coorg " 378,291 —~0.36 1,963 83,908 26,422 0.579 3,328 12,820
1@ South Kanara M 1,939,315 -1.06 1648 216,027 — 76,529 0.541 10,700 94,870
*11 North Kanara " 849,105 ~026 1,699 122,124 29,320 0.620 1,279 21,674
* 12 Kozhikode (Kerala) 10,116,265 2.78 1,814 763,367 — 780,538  0.585 36,672 278,508
+ Malappuram
+ Palghat
+ Ernakulam
+ Kottayam
13 Alleppey » 2,125,722 2.35 2,071 150,900 — 173,188  0.512 9,303 50,208
14 Quilon . 2,412,821 1.23 1,667 74,636 —293,676  0.476 4,946 29,769
®15 Trichur ” 2,128,797 149 1,640 163,333 — 160,474  0.566 6,104 65,529
18 Trivanduram " 2,198,606 092 1,772 60,405 —275,109  0.486 4,398 22,768
#17 Kolhapur {Maharashtra) 2,048,049 1.26 2272 168,955 — 143,194  0.600 14,414 61,933
18 Ludhiana (Punjab) 1,419,421 798 2,125 974232 756,625 0.503 41,359 425267
P9 Amritsar " 1,835,500 798 1934 851,332 570,090 0.506 32,816 556,000
20 Kapurthala " 429,514 9.34 1921 236,331 170,639 0.558 10,394 128,033
21 Jullundur " 1,454,501 746 1,856 632698 410,163 0560 29614 343,000
. 22 Firozpur " 1,905,833 7.14 1839 1,279,664 987,871 0.555 43,840 904,433
23 Gurdaspur " 1,229,249 897 1,734 492,664 304,666 0.574 18,213 208,267
24 Sangrur . 1,146,650 7.37 1,724 918,897 743,047 0.498 25132 550,567
25 Patiala " 1,215,100 8.77 1,717 746,531 560,254 0.516 25941 404,866
26 Bhatinda " 1,318,134 6.87 1.621 832,364 630,377 0.360 24295 666,300
27 Coimbatore (Tamil Nadu) 4,373,178 0.33 1,796 416,742 447 0.531 45,823 349,403
28 Kanyakumari v 1,222,549 406 2,796 151,929 — 37,638 0480 5,894 64,539
29 South Arcot ' 3,617,723 s.01 2,163 848080 287,040 0.542 39,524 419,504
30 Chingleput " 2,907,599 3.39 1,883 606,804 155,444 0.584 31,141 329,567
31 Madurai ” 3,938,197 197 1,722 542927 — 67,301 0.564 23,264 268,296
32 Thanjavur " 3,840,732 464 2371 1383168 788280 0.584 44931 664,202
“ 33 North Arcot . 3,755,797 1.3t 1,993 591,093 8,692 0.488 24,006 374,820
34 Muzaffarnagar (U.P) 1,802,289 552 2,540 350,644 75,189 0.577 22947 351,57
35 Meerut ” 3,366,953 478 2,166 568,719 54,146 0.373 31,096 537,347
36 Bijnor " 1,490,185 443 1,792 242,735 15254 0.567 11,462 142,607
37 Saharanpur ” 2,054,834 3.84 1,762 384333 80,110 0621 17,386 270,569
38 Naini Tal » 790,080 6.53 1,612 246,408 125432 0.575 12,618 107,901
39 Burdwan (West Bengal) 3,916,174 2.02 1,802 726,385 131,166 0.473 11,812 274,585
40 Hooghly " 2,872,116 425 1,983 423914 - 12,378  0.488 12,046 1451608



62 POPULATION, FOOD AND LAND INEQUALITY
1 2 3 4 5 6 7 8 9 10 n 12
41 Birbhum (West Bengal) 1,775,909 401 1,745 640,318 371,601 0.442 8911 183 9;; 7
AGRICULTURAL PRODUCTIVITY LEVEL II (Rs. 1,400-1,600)
42 Srikakulam (AP) 5395367  —029 1,467 630,729 ~ 192,67
+ Visakhapatnam 678 0.588 12,355 439,478
43 Cachar (Assam) 1,713,318 127 1,412 237,620 ~ 16,948
: 713, ; . ) 0.669
44 Sibsagar " 1,837,389 034 1,492 298751 25,198 0.605 :gig e
45 Kashmir Valley*  (J&K) 2,823,861 544 1,506 466,387 36,601 0.477 4263 214 ;ﬁ
46 Cannanore (Kerala) 2,365,164 0.90 1,511 123,323 —237446 O ‘
, , . ) 62 :
47 Kolar (Karnataka) 1,516,646 1.14 1429 223,535 ~ 63,215 o.gog ;’23(2, ers
48 Greater Bombay (Maharashtra) 5,970,575 ~840 1,594 — 13833 - 920,900 NA ' 0 o477
49 Kolaba ” 1,263,003 031 1,528 214597 23,000 0.632 5,744 5 b
50 Tirunelveli (Tamil Nadu) 3,200,515 138 1,551 476,684 ~ 17899 0633 19654 234’522
51 Tiruchirapalli " 3,848,816 191 1,522 642,436 46221 0.582 35622 32;‘951
52 Bulandshahr (UP) 2,073,343 478 1,456 678,103 361,618 0.484° 16,511 397772
53 Howrah (West Bengal) 2,417,286 110 1,55 120,368 ~ 248,180  0.460 2261 11999
54 Bankura " 2,031,039 207 1,535 526752 219,271 0.460 6455 148,523
55 Midnapore . 5,509,247 258 1426 1,141474 306,863 0491 7852 1104172
56 Murshidabad .o 2940204 347 1405 574,455 129,279 0416 5445 79,99
AGRICULTURAL PRODUCTIVITY LEVEL I (Rs. 1,200-1,400)
57 Nizamabad (AP) 1,313268 —447 1298 203,424 2,889 0.609
) v , , . , ) 12.652
58 Lakhimpur (Assam) 2,122,719 429 1,351 281,461 ~ 34869 0557 1,302 1“3'8?(2)
59 Nowgong ,, 1,680,895 145 1,246 211,578 - 38,486  0.505 91 7725
60 Darrang » 1,736,188 155 1278 277214 18,761 0.553 1091 95873
61 Patna (Bihar) 3,556,945 092 1,286 459,223 — 79,596  0.583 ,
62 Saran " 4,279,253 377 1,239 664,887 80917 0.556 :gég? O
63 Junagadh (Gujarat) 1,656,677 311 1,308 172,092 - 78056 0227 15317 800
64 Vadodara » 1,980,065 0.03 1250 123,811 — 175687 0.499 17,977 100109
65 Ambala (Haryana) 1,098,405 641 1,362 305665 141857 0579 . 11182 '33@2‘3’
66 Rohtak » 1,785,534 371 1,250 690,997 425,020 . ’ ,
67 Chikmagalur (Karnataka) 736,647 328 1,390 142975 31,194 ggg? . 2';51 290,333
68 Mysore ” 2,077,238 400 1,346 390,766 75633 0.468 13‘633 356
69 Tumkur N 1,627,721 453 1235 292272 45525 0.549 ‘ 93,586,
70 Thana (Maharashtra) 2,281,664 -252 1,399 213,122, 135821 0.647 g,gg:‘v’ 7?28;
71 Ropar (Punjab) 545,005 700 1,354 185865 102,346 , ,
72 Hoshiarpur . 1,052,153 741 1268 431031 270194 dol  iian 1
73 Dharmapuri ’ - 1,941 142,267
+ Salem (Tamil Nadu) 4,670,391 108 1,281 489,043
| . : -235403 0.
74 Deoria (UP) 2812350 225 1273 385464 s osn  us 23l
75 Pillibhit » 752,114 296 1,263 191,073 76,103 ' 0:557 6‘209 2;2'23;
76 Moradabad (UP) 2428971 386 1229 4743 5633 : '
77 Dehradun » 577,306 345 1227 57,581 2 3095 g':;; i ea
78 Jalpaiguri (West Bengal) 1,750,159 262 1,371 306,202 40,200 ’ 0.597 H(;Z 22,!;23
79 Nadia " 2,230,270 217 1,357 361,258 23432 0.477 5292 19,349
80 Cooch Behar " 1,414,183 1.88 1,351 289,155 74,577 0442 78 8,605
81 24—Parganas » ' 8,449,482 -0.08 1,315 704,30t - 580,207 0.523 7,796 28,747
82 Purulia " 1,602,875 282 1,311 314457 71,860 0.366 1379 22,163
83 West Dinajpur - 1,859,887 239 1,235 548,631 266,505 0.468 1475 13,558
AGRICULTURAL PRODUCTIVITY LEVEL IV (Rs. 974-1,200)
84 Guntur (AP) 8,356,190 074 1,120 1,2
+ Kurnool 25057 ~ 26,690 0593 78,385 871942
+ Nellore
+ Ongole
85 Goalpara (Assam) 2,225,103 271 1,056 308,326 - 22201 0524 79 §1.52
, , 526

*Baramula, Srinagar, Anantnag, Punch & Rajauri

-
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86 Kamrup (Assam) 2,854,183 244 1,008 384,756 — 40,076  0.496 1,267 74,387
87 Bhagalpur (Bihar) 2,091,103 287 1,141 335640 68813 0.658 2172 143412
88 Champaran . 3,543,103 319 1,128 577,698 41615 0.611 12,130 201,245
89 Shahbad " 3,939,034 265 1,125 934,958 339,428 NA 23063 699174
90 Gaya . 4457473  —085 1,058 631,115 — 42,032 0611 7430 590,405
91 Singhbum » 2,437,799  —0.51 993 325,945 — 42,697 0.633 06 23782
92 Santal Parganas - 3,186,908 —-2.39 979 456,248 — 25,308  0.589 2,849 57.902
93 Valsad (Gujarat) 1,428,742 —1.63 1,138 122,900 - 92217 0.590 4994 40,200
. 94 Sabarkantha . 1,187,637 248 1,097 242,601 63,517 0.498 7301 72700
*.95 Jind (Haryana) 639,610 s.17 1071 321,331 225941 0.511 3,531 251,666
96 Chitradurga (Karnataka) 1,397,456 6.91 1,152 343230 131,200 0.512 13,809 108,684
97 Hassan . 1,102,370 0.59 1,147 193,578 26,614 0.502 9,489 52,750
98 Bangalore " 3,365,515 116 1,074 316,533 . —194.893 0514 11,088 78,083
99 Ballary " 1,122,686 240 1,046 258,396 150,979 0498 17449 72,202
100 Belgaum . 2,423,342 099 1,027 379,567 12,026 0.5499 10,475 107,796
101, Raipur (MP) 2,613,531 219 1,093 770,293 378,153 0.659 14,102 215,726
. 102 Balaghat ” 977,583 2.04 975 231,619 84,876 0.594 2,190 105,143
103 Ratnagiri (Maharashtra) 1,990,583 1.3 1,144 196,697 — 102,873  0.664 5,471 14,933
104 Ganjam (Orissa) 2,293,808 042 1,063 391,172 45040 0.527 9,265 176,934
105 Sambalpur - 1,844,898 051 1,133 517,093 237,850 0517 13428 238919
106 Cuttack + Puri " 6,168,537  —0.59 1,077 923346 — 10,040 0505 15905 614,507
167 Dhenkanal " 1,293,914 0.50 1070 290,208 235,238 0.481 731 1599
-108 Kalahandi . 3207150 —030 992 667060 118,731 0.477 1884  34.350
+ Koraput
109 Bolangir " 1,263,657  —0.88 985 257,151 66,036 0.495 1300 82,167
110 Ramanathapuram (Tamil Nadu) 2,860,207 0.88 1,087 379,807 — 62,187 0.573 12522 253333
111 Aligarh (UP) 2,111,829 6.47 1,198 717,511 394,807 0.539 11,533 393,429
112 Kheri " 1,486,590 0.54 1187 264682 37,394 0.551 8,348 70,742
113 Bareilly . 1,779,867 102 1,029 267,731 ~ 4504 0539  9.449 155009
114 Rampur . 901,209 200 L128 219,573 81,875 0.534 948 82302
°l15 Mathura - 1,290,307 467 1,110 403,899 206,599 0.515 4,727 236,233
115 Etawah " 1,447,702 3.08 1,082 372,575 151,259 0.533 5870 185,320
417 Gorakhpur " 3,038,177 269 1,069 457,069 - 5055 0573 17,839 238444
118 Faizabad " 1,927,281 150 1,064 269,179 - 23,909 0.562 14,484 168,801
119 Kanpur ” 2,996,232 297 1,063 513,808 55,403 0.553 8,270 179,720
120 Shahjahanpur " 1,286,104 297 1060 256,824 59,896 0.559 6,155 149,548
121 Etah " 1,570,925 270 1,019 415710 175,645 0.559 7,866 227,665
122 Hardoi " 1,849,519 285 1,018 394,103 111,347 0.545 4687 137,597
123 Sitapur " 1,884,400 0.63 1,011 299,680 11,644 0.531 5818 104,531
124 Farrukhabad " 1,556,930 1.33 1,008 346,280 108,150 0.565 13,840 165,891
125 Fatehpur " 1,278,254 1.88 999 302,924 108,284 0.574 4,030 103,350
126 Bara Banki . 1,635,593 010 997 292441 42,735 0.524 10,618 132,907
127 Basti " 2,984,090 266 996 522,565 68,230 0595 18,836 300,547
128 Ballia . 1,588,935 190 990 209,723 - 31,338 0612 5543 107,568
129 Jaunpur " 2,005,434 13 981 309229 5,491 0.576 9,413 175,745
130 Budaun " 1,645,967 214 978 385233 133,406 0.542 9,070 181,079
131 Azamgarh . 2,857,484 086 975 345183 - 87,902 0.600 9,897 245,144
132 Malda (West Bengal) 1,612,657 3.07 1,125 300,718 56,450 0.520 3,090 14,863
AGRICULTURAL PRODUCTIVITY LEVEL V (Rs. 600-974)
133 Cuddapah (AP) 1,577,267 —126 86 17174 ~ 66,080 0.576 9,731 134,787
134 A zp 2115321 —1.52 852 24,274 - 81,074 0.58] 4599 150,410
nantapur " . ) .
135 Karimnigar . 1 963v28  —057 813 26459 ~ 35493 0643 8,641 139,417
37 150 252,158 ~ 34,135 0624 10,419 126,418
:;(7, w:mgal X }’ﬁlg‘ﬁgi 3?4 745 190,459 ~ 19,151 0.572 7,346 68,478
Khammam »” ,369, -0. s
138 Medak " 1467948 —532 640 162478 ~ 61,810 0.612 3308 81,494
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139 Nalgonda (AP) 1,819,738 122 623 312316 33,986 0.576 7,684 212,117
140 Darbhanga (Bihar) 5,233,904 049 955 558,956 —-231,045  0.548 7172 83260
141 Muzaffarpur . 4,840,681 869 435,793 ~294,655  0.625 7522 51489
142 Dhanbad . 4486631 —375 813 294,585 — 384817  0.637 1,145 28197
+ Hazaribagh
143 Ranchi . 2,611,445 1.55 806 390,123 — 4211 0613 2848 2503
144 Monghyr ” 6,242877 —039 801 658,615 —286,045 0629 15535 197558
+ Saharsa
145 Palamau " 1,504,350 —027 658 150,879 - 76,388 0.651 508 72314
146 Purnea " 3941863  —-229 786 415475 — 181,315 0.656 3256 92717
147 Bharuch (Gujaraty 1,109,601 —060 965 90,358 - 77,074 047 7,232 55900
148 Mahesana " 2,092,468 4.76 958 406,036 90,419 0.489 8,423 215,200
149 Surat ” 1,786,924  —0.89 949 150,955 — 118722 0483 9883 6600
150 Panch Mahals . 1848804  0.64 942 376724 97,667 0435 2948 26,600
151 Amreli " 848,730 035 878 151,367 23,339 0402 15649 50,600
152 Ahmadabad » 2,910,307 085 871 184,120 —256,859  0.603 8517 94.000"
153 Rajkot " 1,624,072 1.04 863 151,187 - 93907 0383 21,667 113900
154 Jamnagar " 1,111,343 528 795 118,000 — 49,755 0366 11,413 69300
155 Bhavnagar - 1,405,285 L6l 714 189,760 - 22337 0409 12614 72,000
156 Kutch . 849,769 462 683 103,582 ~- 24273 0447 L7599 65900
157 The Dangs " 94,185 —4.95 611 11,212 - 3,003 0418 4 100
158 Hisar (Haryana) 2,132,948 416 968 970499 652,513 0528 16,521 301,333
159 Gurgaon » 1,707,369 556 937 510331 255,720 0544 6,197 164,000,
160 Jammu Region (J&K) 1,687,480 5.67 862 416337 160,300 0.542 2,665 108,015 .
161 Raichur (Karnataka) 1,415,740 6.64 802 365788 151,433 0466 12,577 139,675
162 Bidar . 824059 —0.12 719 132,534 7,654 0494 2029 14018
163 Dharwar " 2,342,213 049 699 364,189 8,940 0.479 7806 70724
164 Bilaspur (MP) 2,440,962 210 963 618201 251,858 0.617 8,558 115,349
165 Bastar " 1,515,956 .11 847 379,799 152,208 0.585 605 13248
166 Bhind " 793,955 313 835 268441 148271 0.519 2,369 66,175
167 Narsimhapur . 519,270 108 824 155668 77444 0.500 1,625 13229
168 Raigarh 1,278,705 027 818 257,658 65,781 0.601 2886 14,89
169 Tikamgarh . 568,885 382 778 149,141 63234 0511 4877 81,15
170 Durg 2,461,901 0.88 755 518,088 148,412 0595 10,034 140,405
171 Gwalior " 858,005 —085 746 161,593 31,760 0.646 1968 79,535
172 Morena " 985,338 340 742 260843 111,729 0502 4044 109670
173 Surguja 1,326,439 102 741 259,112 59,675 0.555 827 7,309
174 Shajapur . 678,359 229 716 223,773 121,613 0.523 2171 25,104
175 Indore 1,025,150 426 714 148978 — 5813 0541 4187 24540
176 Mandsaur » 961,522 280 697 263,777 118914 0.528 6575 70725
177 Seoni w 668,352 184 695 155711 55323 0.585 487 2701
178 Mandla " 873,577 251 685 166,346 35189 0.570 25% 2895
179 Chhatarpur " 712,385 156 677 179,180 71,525 0.562 2,702 67244
180 Chhindwara " 989,413 0.1 677 199,114 50,37 0.557 1,533 27482
181 Uijain " 862,516 295 668 239,284 109,305 0.519 3,904
182 Djejwas " 594,336 081 662 161925 72,408 0.541 L6l f‘i’ﬁiﬁ
183 Khandwa " 879,331 0.69 654 168,358 35951 0481 s 200m
184 Shahdol » 1,029,839 259 640 196,054 41,140 0.615 o oor3
185 Khargone " 1,284812  —2.87 613 204,743 11,428 0455 apls s
186 Raisen " 553,026 138 610 189,099 105,685 0.505 1175 g
187 Sagar . 1,062,291 333 605 259067 98,774 0500 966 1c e
188 Bhandara (Maharashtra) 1,585,580  —0.29 809 280,909 39,581 NA. 6080 133‘283
189 Sangli . 1,539,820 —521 681 119,863 —114948 0585 773 1200
190 Satara " 1,727,376 —272 676 164229 ~ 98,049 0584  gs549 ggggg
191 Keonjhar (Orissa) 955514  —0.75 934 159,555 14,931 0.392
192 Sund;,wh . 1030758  —0.69 910 169,671 13391 0.449 3‘5‘; ]?'392
1,830,504 —047 891 319,321 42,193 966
193 Balasore ” 0.459 193  67.641

4
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: 2 3 4 5 6 7 8 9 10 1 12
194 Mayurbhanj (Orissa) 1434200 - 1.31 888 265,292 48316 0.470 746 4421
195 Baudh Khondmals » 621,675 —0.49 854 88,082 - 6292 N.A. 267 14,000
196 Bharatpur (Rajasthan) 1,490,206 620 906 499,347 274,526 0.505 2,428 152,199
197 Banswara . 654,586 1.67 857 163,492 65412 0.550 732 12881
198 Chittaurgarh " 944,981 5.68 837 287519 145,603 0.516 5783 112,230
199 Alwar . 1,391,162 738 820 452270 242,900 0770 3410 105706
200 Ganganagar » 1,394,011 8.54 818 616,590 406,656 0.511 14,095 655,481
- 201 Udaipur - 1,803,680 1.63 806 386,641 116,115 0.643 2014 124,909
202 Bundi " 449,021 609 799 197751 130,169 0.539 298 110,723
* 203 Dungarpur " 530,258 048 729 112019 32,701 0.512 - 192 14,370
204 Sawai Madhopur - 1,193,528 3.88 696 357,562 - 177,728 0.574 2,826 103,838
205 Bhilwara " 1,054,890 3.67 664 240,796 82,218 0.511 2,996 158,512
206 Kata . 1142870 444 659 379253 207,078 0530 10110 152,694
207 Jaipur " 2,482,385 4.71 653 454281 80,741 0.499 2,715 246,543
208 Mainpuri (UP) 1,445,534 2.43 967 359,591 138,695 0.561 7946 224,010
209 Varanasi " 2,852,459  —0.84 933 273926 ~ 160,237 0.589 14,688 183,495
* 210 Ghazipur - 1,531,654 3.55 923 244,572 12,223 0.606 5,921 119,412
211 Unnao " 1,484,393 441 918 342,005 11584 0527 4140 142,307
212 Rae Bareli ” 1,510,812 341 911 297,655 68,100 0.521 5,024 159,306
213 Sultanpur 1,642,928 1.54 890 278,848 29,530 0.579 8,473 140,052
214 Lucknow " 1,617,846 1.78 867 137,152 - 109,972 0515 5,617 71,473
215 Allahabad " 2,937,278 1.74 857 464,637 17,322 0.619 11,218 154,667
.;]6 Agr; 2,308,638 2.17 851 353,286 410 0.525 9,544 183,758
217 Pratapgarh v 1,422,707 0.48 801 205478 - 9956 0.549 5,201 105,069
* 218 Gonda " 2,302,029 1.28 794 394,361 43,372 0.585 11,700 147,028
219 Mirzapur » 1,541,088 0.49 768 259,265 24,634 0.666 4,331 105,082
220 Jalaun " 813,490 1.04 748 272,888 148,737 0.548 3,776 138,337
92] Banda " 1,182,215 2.77 745 424,301 244,005 0.592 1,616 101,906
222 Hamirpur " 988,215 3.70 740 383,087 232,437 0.555 1,239 78,202
23 Jhansi " 1,307,058 233 655 337,822 138,489 0.537 2,289 105,717
224 Bahraich » 1,726,972 1.86 618 347.261 83,471 0.562 5,465 54,823
‘ AGRICULTURAL PRODUCTIVITY LEVEL VI (less than Rs. 600)
"55 Hyderabad (AP) 2,791,762 —-3.72 491 101,565 — 326,065 0.592 8,871 52,176
526 Adilabad " 1,288,388  —0.89 474 178299 ~ 18,648  0.563 1,547 32,199
227 Mahbubnagar » 1,932,082 —1.82 465 237,664 - 57,517  0.547 7,335 106,724
« 228 Banas Kantha (Gujarat) 1,265,383 445 560 380,228 189,207 0.436 3,939 130,500
229 Surendranagar “ 845,454 1.54 508 101,111 — 26,515 0418 3,273 57,000
230 Mahendragarh (Haryana) 691,639 5.52 548 227,331 124,399 0.510 1,215 50,333
b (Karnataka) 1,739,220  —0.26 448 341,128 77,793 0.481 1,695 21,292
o g‘.‘;p’:l'rga . 1985591 - 165 410 369957 69,230 0481 3145 64,965
13 Bejtul (MP) 736,196 —-0.28 598 156,263 45,660 0.560 1,454 33,199
534 Jabalpur - 1,686,030 1.01 595 251,303 - 2,849 0.611 1,777 26,098
235 Hoshangabad - 805,870 1S 593 185856 64,381 0550 1,366 14,249
g - 658,427 1.87 587 268,527 169,123 0.519 447 3,602
ggg ;’il:‘l,::;an 676,567 ~0.11 S8l 162,900 60,657 0.509 884 56,960
238 Schore 1,084,933 1.1 581 232969 69,070 0.475 3,192 25,283
*539 Dhar 842,400 —0.61 576 173446 46,770 0.500 2,358 30234
240 Damoh " 573,263 1.93 576 146,430 60,138 0.594 605 15,058
241 Ratlam " 626,534 0.47 570 115075 20,763 0.524 4,090 24,803
242 Raigarh " 644,346 155 SST 163229 66,075 0.523 959 22235
243 Panna " 429,077 196 55 101,219 36,572 0.567 596 10.403
244 Datia " 255,267 235 555 74058 35516 0.524 42 15721
245 Satna 913,531 288 548 181,937 44,484 0.640 1916 11314
" 977,894 271 542 178,641 31,664 0660 189 97
;:2 gf:l: . 783,748 233 523 257,340 139,027 0.530 639 20’04§
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1 2 3 4 S 6 7 8 9 10 " 12
248 Sidhi (MP) 776,786 3.97 485 136,972 20,157 0.637 366 2 7§2
249 Jhabua - 667,811 —-596 441 81,063 — 19,328  0.459 260 SV an
250 Chandrapur (Maharashtra) 1,640,137 -0.67 557 277,628 27,788 ) 0.520 5,883 112‘400
251 Nasik v 2,369,221 -2.75 550 192,597 — 168,857  0.491 9,588 108,233
252 Ahmednagar - 2,269,117 -5.29 543 191,663 - 154,235  0.505 15,772 l65'967
253 Dhulia v 1,662,181 —5.02 479 156,730 — 96,640 0437 10,553 72~333
254 Yeotmal ’ 1,423,677 —0.56 462 163,298 — 53,668 0.441 6,584 10‘400
255 Jalgaon » 2,123,121 —8.41 460 160,197 - 163,574 0.484 12,005 100:766
256 Poona v 3,178,029 —5.04 431 170,197 —314814 0.560 115,001 130,866.
257 Wardha . 779,562  —0.37 406 92,797 —~ 26,080 0.475 5793 11.767
258 Nagpur v 1,942,688 —-143 392 132,766 — 163,893 0479 7,454 40'03; ’
259 Amravati » 1,541,209 —5.23 386 117,831 — 117,405 0.524 7,037 I6,635
260 Buldhana ' 1,262,978 —4.09 375 153,665 — 38,883 0.519 1.295 19'467
261 Akola " 1,501,478 —-343 362 132,997 — 96,058 0.512 6,052 010‘733
262 Nanded v 1,397,762 —5.04 332 117,997 — 95079 0434 6,454 2]'|(,7
263 Osmanabad ’ 1,896,687 —17.41 329 168,330 - 120,965 0.436 6,121 84‘100~
264 Sholapur » 2,253,840 —848 301 162,763 - 181,207 0.488 9,138 125;533
265 Parbhani - 1,506,771 —6.28 294 133,431 — 96,206 0.428 6!579 24:886
266 Aurangabad " 1,971,006 -8 263 169,864 —-130,789 0.438 7,886 91,200
267 Bhir v 1,286,121 —8.89 249 122,364 ~ 73,707 0.466 7,929 46 800
268 Sirohi (Rajasthan) 423,815 4.61 597 84,068 20,504 0.572 549 46'907
269 Jhalawar - 622,001 1.17 553 157,658 64,200 0.534 986 36'823
270 Tonk v 625,830 1.00 456 221,765 127,683 0.566 611 72‘917

’ ]
271 Jalor ” 667,950 9.58 424 247,276 146,973 0.528 256 ) 73,172 *
272 Pali ' 970,002 6.76 421 206,486 60,952 0.617 1,029 108'201
273 Ajmer " 1,147,729 2.63 414 172,733 205 . 0.636 536 92,735
274 Sikar ' 1,042,648 2.72 349 144,571 - 1,779  0.491 414 43,115
275 Jhunjhunun . 929,230 292 269 98,350 - 41210 0479 394 18:799
276 Jodhpur i 1,152,712 10.76 231 214,115 40,745 0.547 563 33,069
277 Nagaur " 1,262,157 2.67 223 193,923 4,487 0.471 202 29‘453
278 Barmer " 774,805 7.20 179 273,595 156,988 0.494 9 15’397.
279 Churu » 874,439 1.06 140 94,936 - 36,283  0.405 17 '499
280 Bikaner ” 573,149 —-191 62 19,341 - 66,854 0.448 19 3747
281 Jaisalmer " 166,761 —9.89 52 9,189 - 16,009 0.546 19 252
(AP) Andhra Pradesh (MP) Madhya Pradesh
(J & K) Jammu and Kashmir (UP) Uttar Pradesh

APPENDIX II 67
District Level Information on Population in 1971
Classified by Selected Age Sex Biological Groups and Arranged According to Levels of
Agricultural Productivity Per Hectare

ACTUAL POPULATION, 1971

SL. Districts State Adult Adult Females Children Total
No. Males (0-14 years) Population
Pregnant Lactating Others (col. 410 8)
1 2 3 4 5 6 7 8 9
AGRICULTURAL PRODUCTIVITY LEVEL 1 (Rs. 1,600 and above per hectare)
1 West Godavari (Andhra Pradesh) 709,561 29,548 42914 631,051 961,232 2,374,306
« 2 Chittoor " 694,842 27,948 40,591 596,888 925,267 2,285,536
3* East Godavari ” 921,623 38,462 55,861 821,444 1,249,372 3,087,262
4 Krishna * . 756,308 30,566 44,394 652,813 1,009,493 2,493,574
5 Kheda (Gujarat) 732,817 27,837 40,431 594,529 1,055,773 2,451,387
6 Karnal (Haryana) 576,830 20,516 29,797 438,167 915,993 1,981,303
7 Mandya (Karnataka) 342,984 13,499 19,606 288,302 489,983 [,154.374
.8 Shimoga " 392,524 14,980 21,757 319,940 552,284 1,301,485
9 Coorg " 115,379 4,301 6,247 91,868 160,496 378,291
° 10 Sodth Kanara ’ 548,910 23,797 34,562 508,234 823,812 1,939,315
11 North Kanara - 252,731 9,911 14,394 211,672 360,397 849,105
12 Kozhikode, (Kerala) 2,973,805 128,892 187,199 2,752,777 4,073,592 10,116,265
+ Malappuram,
+ Palghat,
+ Ernakulam,
+ Kottayam
« 13 Alleppey » 617.950 27,382 39,770 584,821 855,799 2,125,722
14 Quilon v 710,893 30,672 44,548 655,077 971,631 2,412,821
5 Trichur » 603,028 28,104 40,818 600,222 856,625 2,128,797
16 Trivandrum » 645,716 28,038 40,722 598,816 885,314 2,198,606
#17 Kolhapur (Maharashtra) 618,712 24,460 35,526 522,410 846,941 2,048,049
18 Ludhiana (Punjab) 453,642 15,949 23,163 340,618 586,049 1,419,421
19 Amritsar “ 583,564 20,751 30,138 443,174 757,873 1,835,500
20 Kapurthala . 134,149 4,956 7,198 105,840 177,371 429,514
21 Jullundur " 455,803 16,719 24,282 357,064 600,633 1,454,501
22 Ferozpur " 601,367 21,735 31,568 464,198 786,965 1,905,833
23 Gurdaspur - 383,731 14,191 20,611 303,083 507,633 1,229,249
24 Sangrur " 367,685 12,833 18,639 274,078 473,415 1,146,650
25 Patiala 388,217 13,658 19,837 291,697 501,691 1,215,100
26 Bhatinda » 419414 14,888 21,623 317,959 544,250 1,318,134
27 Coimbatore (Tamil Nadu) 1,391,312 55,857 81,125 1,192,941 1,651,943 4,373,178
28 Kanyakumari " 385,878 15,744 22,866 336,248 461,813 1,222,549
29 South Arcot ¢ " 1,143,502 46,521 67,566 993,554 1,366,580 3,617,723
30 Chingleput " 929,379 36,955 53,673 789,267 1,098,325 2,907,599
31 Madurai - 1,234,359 51,080 74,188 1,090,924 1,487,646 3,938,197
32 Thanjavur 1,198,962 50,019 72,647 1,068,271 1,450,833 3,840,732
33 North Arcot - 1,186,087 48,341 70,209 1,032,422 1,418,738 3,755,797
34 Muzaffarnagar (Uttar Pradesh) 570,220 20,066 29,143 428,547 754,313 1,802,289
35 Meerut " 1,064,890 37,501 54,466 800,925 1,409,171 3,366,953
36 Bijnor - 465,848 16,829 24,443 359,427 623,639 1,490,185
37 Saharanpur " 653,619 22,729 33,012 485,433 860,041 2 054‘834
38 Naini Tal " 254,562 8,602 12,493 183,711 330,712 ,790,080
39 Burdwan (West Bengal) 1,219,981 42,596 61,866 909,727 1,682,004 391 6’ 174
40 Hooghly . 890,140 31,422 45,635 671055 1233864 287116

&
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POPULATION, FOOD AND LAND INEQUALITY

1 2 3 4 5 6 7
41 Birbhum (West Bengal) 530,275 20,221 29,369 431,866
Total for Level | 29,121,199 1,149,076 1,668,897 24,541 060
AGRICULTURAL PRODUCTIVITY LEVEL II (Rs. 1,400- 1,600 per hectare)
42 Srikakulam (Andhra Pradesh) 1,599,048 67,703 98,332 1,445,957
+ Visakhapatnam

43 Caclllar i (Assam) 491,100 17,584 25,538 375,539
44 Sibsagar - 537,003 18,456 26,805 394,164
45 Kashmir Valley (Jammu & Kashmir) 889,526 30,382 44,128 648 888
re (Kerala) 691,211 30,310 44,021 647,329
:'61 Et:;:ran ° » 450,366 17,746 25,774 379,002
48 Greater Bombay (Maharashtra) 2,058,504 60,804 88,311 1,298,602
49 Kolaba ' ” 363,530 15,827 22,988 338,030
50 Tirunelveli (Tamil Nadu) 975,805 42,659 61,958 911,083
. . . 1,203,013 50,061 72,707 1,069,149

51 Tiruchirapalli » »203, ) s ,069,
52 Bulandshahr (Uttar Pradesh) 647,802 23,430 34,029 500,395
53 Howrah (West Bengal) 774,877 25,432 36,938 543,163
54 Bankura v 609,499 23,006 33,414 491,348
55 Midnapore » 1,664,003 61,983 90,022 1,323,770
56 Murshidabad » 883,414 33,262 48,309 710,381
Total for Level 11 13,838,701 518,645 753,274 | 1,076,800

57 Nizamabad
58 Lakhimpur
59 Nowgong
60 Darrang

61 Patna

62 Saran

63 Junagadh
64 Vadodara
65 Ambala

66 Rohtak

67 Chikmagalur
68 Mysore

69 Tumkur

70 Thana

71 Ropar

72 Hoshiarpur

73 Dharmapuri
+ Salem

74 Deoria

75 Pilibhit

76 Moradabad

77 Dehra Dun

78 Jalpaiguri

79 Nadia

80 Cooch Behar

81 24-Parganas
82 Purulia
83 West Dinajpur

Total for Level IT1I

AGRICULTURAL PRODUCTIVITY LEVEL III (Rs. 1,200-1,400 per hectare)
(Andhra Pradesh) 391,414

16,384 2379 349919
(Assam) 625,975 21,105 30,653 450,750
. 487,690 17,023 24723 363,55
506,811 17,463 25363 372,963

(Bihar) 1,057,176 41,351 60,057  883,14)

) 1,181 891 53,632 77,894 1,145,428
(Gujarat) 484,481 19,270 27,988 411,559

) 598,821 22,574 32,787 482,125
(Haryana) 318,888 1,411 16573 243712

. 512,213 18,806 27314 401,651
(Karnataka) 221,485 8,507 12,355 181,688
. 623,113 24,048 34927 513,594

; 484,475 18,999 27,594 405,775
(Maharashtra) 713,034 26,272 38,157 561,09
(Punjab) 173,518 6,151 8934 131,375

. 326,884 12,211 1,73 260,807
(Tamil Nadu) 1,479,436 59,922 87,090 1,279,785
(Uttar Pradesh) 831,803 33,768 49,043 78
R 238,375 8,356 12,136 178.46]

. 765,861 27,154 39438 579,94

i 188,882 6,163 8952 131,635
(West Bengal) 545,121 19,040 27,653 406,643
. 672,789 25,125 36,491 536,508

” 433,609 15,655 2,738 334358

. 2,637,408 91,700 133,183 1,958 443

) 479,802 18,204 26439 388783

i 568,760 20,649 29990 441,004
17,540,795 660,943 959944 14115965

8
764,178

38,524,184

2,184,327

803,557
860,961
1,210,937

952,293
643,758
2,464,354
522,628

. 1,209,010

1,453,886
867,687
1,036,876
873,772
2,369,469

1,264,838

18,718,353

531,675
994,236
787,903
813,588

1,515,220
1,820,408
713,379
852,758
507,821

825,550
312,612
881,556
690,878
943,111

225,027
434,515
1,764,218

1,175,555
314,786

1,016,577
241,674
751,702
959,267
607,823

3,628,748
689,647
799,484

24,800,718
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2 3 4 : 6 ’ : ’
— |
9 AGRICULTURAL PRODUCTIVITY LEVEL IV (Rs. 974-1,200 per hectare) I
- _ 9 356,
775,909 84 Guntur + Kurnool (Andhra Pradesh) 2,516,935 103.165 149.936 2203313 »382
u .
95,004,416 + Ongole + Nellore (Assam) 636,217 22,897 33,256 489025 1,043,708 2,225,103
" 85 Goalpara 832,244 28744 41,747 613,892 1,337,556 2,85‘1‘,:32
86 Kamrup (Bihar) o003 uan oes w210 L0848 2543100
87 Bhagalpur 1,039,597 41,771 60, ’ ot T nh
>393,367 88 Champaran i 1,146,091 46,857 68,054 1000733 1,677,299 3’939’2;;
—— . 89 Shahabad * " 1,280,829 53,719 78,021 1,147,295  1897,609 4,457,
13, _ » 779
1,837,389 . 90 Gaya ) 710,954 28,927 42,014 617,807 1.222,3:2 gg‘:;;’gog
2,823,861 * 91 Singhbhum ” 921,704 38,150 s aTh L3seTse 428742
2,365,164 92 Santal Parganas (Gujarat) 405,101 17,160 24,922 366,47 G138 1187637
1,516,646 9 vasad o lees  omn mes xwsw0r ewen
5’970'575 . 94 Sabarkantha (Har;ana) 185,748 6,643 9,647 141, , 1 397’456
Ay i 3,052 1,397,
263,003 o0 Tine ) (Karnataka) 419,702 16,157 23467 3‘7‘33? 327 964 1,102,370
3,200,515 * 96 Chitradurga 325,245 12,985 18,859 '292 1427880 3365515
3,848,816 97 Hassan , . 1.026,495 38,268 f;?i‘s’ 3;3?30 46,559 1,122,686
071 144 . 98 Bangalore ) 332,437 13,175 , : ’ 423,342
migi 99 Bellary N 724,981 8,135 40862 600878 102848 2, o
s y » 2,247 2,613,
2,031,039 100 Belgaum 31,026 45,062 662,636 1,142,
5.509.247 . (Madhya Pradesh) 732,560 1,550 16775 246669 427251 977,583
»IUY, 101 Raipur " 275,338 11, 06 575.044 824.584 1,990,583
2,440,204 102 Balaghat (Maharashtra) 524,924 26,925 39,1 504,526 971689  2.293.808
T » 103 Rtnagiri Orissa) 648,176 28,306 41,111 , 781483 1.844.898
104 Ganjam (Oris 538,626 22,041 32,012 470,736 ; 844,
” ' 168,537
44,905,773 105 Sambalpur 1,795,284 73932 107,378 1,578,989 2,22,333 ? 293914
" 106 Cuttack + Puri " 377,617 15,464 22,461 330,28(2) 1358538 3207150
107 Dhenkanal ” 929,571 38,599 56,062 824,38 , ‘281 1’263,657
108 Kalahandi + Koraput 365,862 15,226 = 3?3;2 1 (5)233(5)’457 2,860,207
1,313,268 109 Bolangir . . (Tamjl"Nadu) 872,020 38,125 55,372 814, ,080, 2,1“ s
o nathapura 883,855 1L,
2122719 10 Rema (Uttar Pradesh) M Bom asien e 1486590
1-680,895 111" Aligarh 472,051 o6 amen  4loms  reres 1,779.867
1,736,188 f12 Kheri . " 567,366 19,637 28,520 035 37747 901,209
3,556,945 < 113 Bareilly . 284,307 10,068 o §(1)§’o43 540,049 1,290,307
4279253 114 Rampur ” 410,182 14,283 20,745 ’ ’ 447,702
279, » 5917 1,447,
1,656,677 115 Mathura IO B o P L
1,980,065 116 Etawah ' 915478 35,764 51,943 85,688 806364 1927281
1,098,405 117 Gorakhpur v 579,459 22,741 i;ggg 103632 1254100 2996232
. ” 46 , Y 5 s s y
¢ 118 Faizabad 957,704 32,9 1,286,104
ngg’g:; 119 Kanpur " 414,435 14,000 20,333 298597 538,339 570935
. i ur ” 57,476 »270,
2,077,238 120 Shahjahanp I e
” 20.519 29,801 438,223 5 i ’
1,627,721 121 Etah . 586,881 y 30.430 447,477 788,685 1,884,400
2,281,664 122 Hardoi " 596,856 20,?.3 0 es.9mt 651654 1.556.930
123 Sitapur 496,216 17, » ’ 1,278,254
1 (5)‘51;'(1)(5)3 124 Farrukhabad ” 389,507 14,863 21,587 37437 A0 , 3
,052, » 93,981 684,497 1635,59
4,670,391 125 Fatehpur 51,876 18447 26792 3 1248623 2.984.090
126 Bara Banki « ” 908,208 34,745 50,463 742,11)3; -664,700 1’588»935
2812.350 127 Bast . S W wo%  sme 838.843  2.005.434
752,114 Ballia 577,46 g ’ ’
‘ :gg Jaunpur ” 526,206 18,095 26,280 386,451 688.935 1643967
248 130 Budaun ) 990 34,994 50,825 747377 1195298 2,857,484
577,306 » 828, 18172 26,393 388,100 693631 1612657
1,750,159 131 "Azamgarh (West Bengal) 486,361 ’ '
f’ifﬂ"fﬁ‘} ‘ 132 Melda 33123537 1301419 1890262 27,794,654 46,897,836 111,007,708
N Total for Level IV
?,zgg,ggz AGRICULTURAL PRODUCTIVITY LEVEL V (Rs. 600-974 per hectare)
1559 357 dapah (Andhra Pradesh) T A0 T AL 68 1577067
. 133 Cuddapa
58,078,365 . ‘

.



tDoda, Udhampur, Jammu and Kathua

70 POPULATION, FOOD AND LAND INEQUALITY
1 2 3 4 5 6 7 8 9
: ;: Qnapwpur (Andhra Pradesh) 647,178 25,695 37,319 548,779 856,350 2,115,321
arimnagar " 589,587 24,329 35,335 519,591 795,086 1,963,928
:;g \g:;:;::m " 570,023 22,827 33,153 487,512 757418 1,870,933
137 Khamr " 417,122 16,724 24,290 357,176 554,580 1,369,892
1 eask . 440,336 18,199 26,432 388,687 594290  1.467.944
1% Darghan ) 551,817 22,311 32,405 476,507 736,698 1,819,738
g (Bihar) 1,495,497 63,441 92,140 1,354,915 2227911 5,233,904
141 Muzaffarpur 1,378,92
_ " ,378,924 58,857 85,482 1,257,007 2,060,411 4,840,681 -
: g E::::iad + Hazaribagh . 1,328,247 52,386 76,084  1,118805 1,911,109 4,486,631
42 Ranchi . 749,652 31,504 45,755 672,827 1,111,707 2,611,445 <
onghyr + Saharsa . 1,833,680 73,517 106,774 1,570,116 2,658,790 6,242,877
145 Palamau " 434,085 18,051 26,217 385,524 640,473 1,504,350
::g Purnea " 1,164,471 46,133 67,002 985263  1.678.994  3.941863
147 Bharuch (Gujarat) 322,183 13,005 18,888 271,749 477776 1,109.601
148 Mahesana . 605,037 24,632 35,775 526,070 = 900954  2,092.468
14 Surat " 519,712 20,907 30,365 446,509 769.431  1.786.924
Panchx.nahals " 538,570 21,594 31,363 461,191 796,086 1,848,804 -
:g Amreli " 245,619 9,982 14,498 213,191 365,440 848,730
152 /]\lhfzadabad " 882,980 32,498 47,199 694,054 1253576 2,910,307
153 & ajkot N 472,219 19,007 27,605 405,934 699,307 1,624,072
154 Bah::nagar . 323,943 12,972 18,840 277,047 478,541 1,111,343
vnagar " 409,051 16,427 23,859 350,844 605,104 1,405,285
::2 %‘::cx}; . 239,082 10,285 14,938 219,656 365,808 849,769
o ek angs ” 27,401 1,102 1,600 23,528 40,554 94.185 °
139 Guroaon (Haryana) 617,092 22,248 12,313 475,161 986,134 2 132,948
it g e ” . 495,410 17,749 25,778 379,069 789,363 1,707,369
mmu Regiont (Jammu & Kashmir) 516,202 18,769 27,261 400,860 724,388 l‘687‘480
:2; :?;:?ur (Karnataka) 416,271 16,735 24,305 357,403 601,026 1,415,740
162 Bidar . 333,;32 23«:3; 14016 206,107 349786 824,059
| “ \ , 39,479 580,531 994
:2‘; g;l:tspur (Madhya Pradesh) 686,147 28,896 41,968 617,128 .1 066’2‘21; 513355
ar ’ ' s Cere
. 427,647 17,882 25,971 381,909 662,547 1,515,956
166 Bhind ' e
o NalrI;imhapur » 243,816 8,533 12,393 182,241 346,972 793,955
168 Raigarh ” 151,910 5,898 8.566 125,957 226,939 5192%
169 Tikemgarh ”» 358,760 15,166 22,026 323,895 558,858 1,278,705
170 Durg » 170,684 6,283 9,125 134,176 248,617 568,885
o ” 695,908 28,981 42,091 618,951  1,075970 2,461,901
w o
17 Mo:e':; » 262,844 9,248 13,432 197,517 374,964 858,005
173 Surguja ” 302,111 10,610 15,410 226,596 430,611 985,338
174 Shajagur ” 380,252 15,392 22,355 328,729 579,711 1,326,439
173 o2 " 197,852 7,730 11,226 165,083 296,468 678,359
" " 307,232 11,336 16,464 242,101 48,017 1,025,150
6 Mand s
176 Sc:?:i saur - 281,630 10,906 15,840 232927 420,219 961,522
178 Mo " 189,531 7,842 11,390 167,488 292,101 668,352
179 Chtmtarpur » 246,569 10,299 14,958 219,956 381,795 873,577
180 Chhimgoen ”» 215,318 7,801 11,380 166,607 IW,39 712,385
o " 283,237 11,498 16,699 245,563 432,416 989,413
- Dt]:l:s N 253,289 9,756 14,169 208,353 376,949 862,516 ¢
183 B " 173,550 6,764 9,823 144,453 259,746 594,336
184 St " 256,058 10,037 14,577 214,359 384,300 879,331
195 Wesrt " 296,713 11,888 17,266 253,890 450,082 1,029,839
o " 371,126 14,791 21,482 315,899 561,514 1,284,812
6 Rai
87 Sagl:n " ;?2,?3? l«:,gl 8,992 133,227 241,688 553,026
» \ ,838 17,193 252,817 464252 |
18 , , , 062,291
182 ls!::;?ara (Maharashtra) 472,300 19,213 27,905 410,346 655,816 1,585,580
19 SorEl " 467,620 18,290 26,564 390,621 636,725 1,539,820
501,901 21,453 31,157 458,167 714,698 1,727,376

.

-

1 2

191 Keonjhar
192 Sundargarh
193 Balasore
194 Mayurbhanj

195 Baudh Khandmals

196 Bharatpur
197 Banswara
198 Chittaurgarp

" 199 Alwar

’

200 Ganganagar

201 Udaipur
202 Bundi
203 Dungarpur

204 S&wai Madhopur

205 Bhilwara

206* Kota

207 Jaipur  *
208 Mainpuri
209 ,Varanasi
210 Ghazipur

2}1 Unnao
212 Rae Bareli
213 Suhanpur

" 214 Lucknow

215 Allahabad

216 Agra

217 Pratapgarh

218 Gonda

219 Mirzapur
220 Jalaun

221 Banda
222 Hamirpur

" 223 Jhansi

224 Bahraich

Total for Level V

225 Hyderabad
226 Adilabad

227 Mahbubnagar

228 Banaskantha

229 Surendranagar
230 Mahendragarh

23] Gulbarga
232 Bijapur
233 Betul
234 Jabalpur

235 Hoshangabad

236 Vidisha
237 Shivpuri
238 Sehore
239 Dhar
240 Damoh

24} Ratlam
242 Rajgarh

243 Panna
’

(Andhra Pradesh)

(Gujarat)

(Haryana)

(Karnataka)

(Madhya Pradesh)

APPENDIX II

A

4 5 6 7 8 9
278,933 11,417 16,582 243836 404,746 955,514
306,346 12,088 17,556 258,162 436,606 1,030,758
535,747 21,814 31,682 465879 775382 1,830,504
416,617 17.223 25014 367,827 607,519 1,434,200
179,036 7,531 10,937 160,830 267,341 621,675
450,780 16,004 23,243 341,790 658,389 1,490,206
184,141 7,616 11,061 162,657 289,111 654,586
272,513 10,712 15,558 228,785 417,413 944,981
410,348 15,383 22,341 328,529 614,561 1,391,162
413,976 15,296 22,216 326,685 615838 1,094,011
512,945 20,751 30,138 443,178 796,668 1,803,680
132,535 4,961 7,206 105,959 198,360 449,021
146,425 6,285 9,129 134,239 234,180 530,258
356,326 13,017 18,905 277,998 527,282 1,193,528
307,407 11,823 17,171 252,505 465984 1,054,890
337,861 12,629 18,342 269,719 505,319 1,143,870
731,028 27,499 39,939 587,305 1,096,614 2,482,385
456,662 16,123 23417 344,338 604,994 1,445,534
865.463 33,326 48,402 711,745 1,193,523 2,852,459
448,658 18,575 26,978 396,709 640,734 1,531,654
455,110 17,142 24,897 366,106 621,138 1,484,393
450,120 18,002 26,145 384,464 632,081 1,510,812
483,079 19,847 28,826 423877 687,299 1,642,928
508,957 18,135 26,340 387,321 677093 1,617,846
896,186 34,106 49,534 728,396 1,229,056 2,937,278
731,099 25.674 37,289 548,335 966242 2,308,638
408,757 17,592 25,551 375,718 595,089 1,422,707
710,938 26,366 38,294 563,110 963,321 2,302,029
468,970 17,946 26,064 383,276 644,832 1,541,088
253,674 9,214 13,382 196,782 340,438 813,490
366,009 13,502 19,610 288,370 494,724 1182215
304,726 11,338 16,467 242,154 413,530 988,215
404,608 14,930 21,684 318,869 546,967 1,307,058
543,234 19,361 28,119 413,495 722,763 1,7126.972

43060129 1695739 2462898 36216065 6220493 145,639,567
AGRICULTURAL PRODUCTIVITY LEVEL VI (less than Rs. 600 per hectare)
859,366 33.693 48,935 719,585 1,130,185 2,791,762
188.498 15.887 23,075 339,312 521,576 1,288,348
519,107 23973 34,817 511,990 782,195 1,932,082
369,134 14,758 21,434 315,183 544874 1,265,383
246,582 9,862 14,324 210,634 364,052 845,454
196,466 7,366 10,698 157,310 319,799 691,639
511,430 20,556 29,856 439,025 738,353 1,739,220
585,643 23,396 33980 499,670 842,902 1,985,591
209,260 8,618 12,516 184,051 321,751 736,196
496,584 19,009 27.608 405977 736,852 1,686,030
237,306 9,088 13,199 194,086 352,191 805,870
197,024 7,293 10,593 155,767 287,750 658,427
204,499 7,408 10,760 158.225 295,675 676,567
326,795 11,928 17,324 254743 474,143 1,084,933
241,825 9,761 14,177 208473 368,164 842,400
116,357 6,568 9,538 140,262 250,538 573,263
181,841 7177 10,423 153,274 273,819 626,534
190,289 7,243 10,520 154,695 281,599 644,346
125,708 4,865 7,067 103,916 187,521 429,077
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1
244 Datia (Madhya Pradesh) 76,464 2824
; : 4,102 60,319 :
245 Sat . 11,5
245 Sana . 263.908 10,516 15273 224,584 399.2553 Sfiigf
247 Guna , Mo 1L 165 43341 427383 977894
548 Sidhi " 24330 869 12621 185587 34250 783,748
249 Thabua : 223,107 3.3963 lf:g66 192129 339488 776.786
” / , 11,277 )
250 Chanda (Maharashtra) 492,714 19,703 28,616 142(5).:;1) égéggi 1 %’?;‘
251 Nasik ' ’ ’ 640,137
- 722,836 28,004 40
252 Ahmedn ; 672 598083 979
751 Dbt ” @6ol0 7o a4 SIS WMy 1211
254 Yeotmal » 4‘;(2)'233 19,825 28794 423409 687359  L662,181
255 Jalgaon ) 6449 A 24,720 363,499 S88.748 1423677
256 P ’ - 23210 6614 SBAIL 877920 2,123,121
oona e
257 Wardha » gzzgﬁ 37,430 54363 799,404 1313993 3,178,029
258 Nagpur ” 508,258 9,260 13448 197757 32383 719,562
259 Amravati " o 22,733 33,018 485,519 803,160 1,942,688
%60 Buldhana » 20 eI 63 e el 1,541,206
261 Akol ) 48 15,045 21852 321330 52268 1262978
o a ) ¥ A .
262 Nanded » e e e 379290 620,836 1,501,478
263 Osmanabad ; 931 16,662 24200 355860 578009  1.397.762
264 Sholapur » 2787,292 22,475 32,643 480009 784268  1.896.687
265 Parbhani ” GO W W Sede o 2,253,840
266 Aurangabad ) s 18,008 26155 384605 623,108 1,506,771
u A +
%7 Bhi’:‘“ga 4 ” 200,370 23,337 33,804 498,415 814,990 1,971,006
%8 Sivohi Rae 89,526 15320 22250 327087 S3EB 1286121
o ot (Rajasthan) 120,485 4,878 7084 104174 187194 '48 s
270 Tonk ” 12‘2”329 7,011 10,182 49725 274754 6:;;3(1)?
271 Jal i 425 o1 10,184 149758 276451 625830
alor ’
272 Pali ” ;?,é‘;‘;g 7,579 1,08 161,874 295043  667.950
273 Ajmer " e ILIE  A6ME mTdSt 42k 970,002
274 Sikar » 735864 12,869 18691 274851 506993  1,147.729
e umun - BDEIA DO I 6T 0D 1,042,648
’ s ) , 24797 410457  929.%
276 Jodhpur ’ 29,230
217 Nagaar » G 68655 e SDAT LI 73
278 Barmer ” 238 5%6 14,406 20,923 307,677 557,501 1‘262‘15\7
279 Churu " 250,024 8,568 12,444 182989 342278 774,805
280 Bikaner . praco oSO oA R 874,439
281 Jaisalmer N ’ 6,393 9,285 136,53 253,186 '
» 51,274 1,756 '2,550 37,500 73681 ?Z’z 17 49
' : 761 -
Total for Level VI
20,564,769 805,139 1,169,373 17,195,524 29,182,171 68,916,981

e
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District Level Data on Growth Rates of Population. In-migration,

Urbanization and Agricultural and Non-Agricultural Workers,

India, 1961-71

Popula- In-migra- In-migra- Growth Growth Growth  Growth  Growth Gowth
tion tion, tion, rate of rateof  rateof rate of rate of rate of
Sl District State  growth 1961 1971 in-migra- urban non-agri- rural male male
No. rate. tion, popula- cultural population, culti- agricultural
1961-71 1961-71 tion. workers, 1961-71 vators, labourers,
1961-71 1961-71 1961-71  1961-71
—— S —
1 2" 3 4 5 6 7 8 9 10 1 12
1 West Godavari (AP) 20.02 204,651 228,935 11.86 33.89 —11.24 17.40 -~ 233 38.11
2 Chittoor » 19.37 144,771 178,170 2307 4000 — 6.50 16.69 1.56 45.30
3 East Godavari ' 18.35 157,806 189,193 1988 2277 —17.54 1735 - 073 39.48
4 Krishna " 2005 276,544 299,879 g43 39.18 — 217 14.18 — 4.48 35.18
5 Khera (Gujarat) 2396 191,263 261,858 36.90 27.42 4.20 23.12 8.97 80.28
* ¢ Karnal (Haryana) 3293 388,822 421,01} 827 318 — 031 33.15 462 151.54
7 Mandya °, (Karnataka) 28.37 94,554 119,051 2590  58.67 3.11 24.58 327 123.45
8 Shimoga " 27.92 243,301 256,968 561 18.03  —28.69 31.33. — 061 198.75
9 Coorg » 17.17 99,653 87,593 —12.10 37.48 3.37 14.08 1.27 69.60
10 South Kanara » 24.01 54,475 91,825 68.56  40.24 33.49 20.46 —17.76 82.42
11 North Kanara » 23.13 99,973 110,295 10.32 2451 — 3.57 22.84 2.55 76.34
12 Kozhikode, (Kerala) 2743 627,799 861,552 37.23 5195 —9.48 23.22 2.98 89.60
. + Malappuram.
+ Palghat,
+ Ernakulam,
+ Kottayam
13 Alleppey » 17.73 90,084 106,695 18.43 1586 - —16.88 18.12 0.79 81,72
14 Quilon . 2392 126979 149,574 17.79  31.66 4.86 23.30 8.01 81.37
15 Trichur » 26.09 80,939 92,765 1461 3457 —12.97 29.20 13.77 199.87
”» 26.02 81.762 107,405 3136 2741 2.07 25.54 —10.25 150.05

16 Trivandrum
¢ 17 Kelhapur
A8 Ludhiana

166,226

(Maharashtra) 28.28
’ 311.927

(Punjab) 38.81

235,987 4196 43.04 23.19 24.75 14.81 21.47
368,530 18.14  56.97 25.00 30.74 35.03 228.20

19 Amritsar . " 1958 353205 294962 —1648 1539 - 4.3 21.39 1467  154.57
20 Kapurthala " 2493 115291 129422 1225 2581 3.15 24.67 1468  282.26
91 Jullundur . 18.50  352.732 340,665 — 342 2490 — 408 15.95 9.3} 167.15
52 Ferozpur . 1770 514873 421075 —1821 1636 —21.35 18.04 1390 10742
53 Gurdaspur ,, 2441 304261 269076  —11.56 2492 —10.94 24.29 1099 17629
24 Sangrur » 2015 242,799 168,146 -~ 3049 2659 —30.28 18.61 -271.23 46.12
25 Patiala . 15.85 325705 314,358 - 348 2227 - 559 13.75 3.79 108.07
26 Bhatinda . 2492 227,883 207,145 — 9.10 1793 —11.53 26.79 21.03 121.81
27 Coimbatore (Tamil Nadu) 2292 252978 375,631 4848 5077 —13.51 11.54 ~— 0.15 117.16
28 Kanya Kumari " 2263 34833 51282 4722 3619 -32.83 2022 —1528  400.02
59 South Arcot . 1869 177,253 282,161 59.18 3075 —12.66 1691 - 1.9 52.18
30 Chingleput » 32.37 247,207 504,862 104.22 121.79 9.22 8.97 ~12.65 71.89
31 Madurai " 2263 216930 314,995 .45.20 3036 —15.03 19.06 -~ 592 110.84
32 Thanjavur » 1832 225041  299.734 33.19  19.12  —13.29 18.11 - 3.75 55.16
33 North Arcot” " 19.37 170,054 231150 3592 24.05 —1207 18.19 - 6.25 121.09
34 Muzaffarnagar (UP) 2473 195833 185058 - 550 3070 —32.97 23.82 8.57 158.38
35 Meerut " 24.10 351776 449875 2788 4620 —11.24 18.37 3.62 227.13
16 Bijnor " 25.12 74,426 74,664 031 3766 —25.98 22.65 11.99 169.88
37 Saharanpur 27.19 198904 246,028 23.69 2975 —24.36 26.43 12.50 228.84
38 "Naini Tal » 37.56 280,158 276,782 - 120 5589 —11.80 33.11 18.18 56.45
39 Burdwan (West Bengal) 27.03 660953 748,086 13.18 58.97 —11.69 19.92 — 482 88.79
40 Hooghly " 28.71 500,641 506.701 1.21 3124 2.41 27.82 - 3.0l 87.32
: " 22.80 131,781 140.680 675 2381 — 15.55 22.72 —~ 5.62
41 Bisbhart (AP) l64s 192215 280310 4583 4590  —11.66 1196 — 223 ﬁjﬁ

42 Srikakulam
+ Visakhapatnam

i
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1 . 2 3 4 5 6 7 8 9 10 " ———]2
43 Cachar (Assam) 2429 165749 14087 —91.50 4015 — 1343
44 Sibsagar . 2081 127,693 151575 1870 10171 - 23s fﬁ‘}? 210 20599
45 Kashmir Valley  (J &K) 2688 60966 80244 3162 4140 3047 2355 2122 (Sec0
‘ : : 15.77
46 Cannanore (Kerala) 3285 152390 227447 4925 825 - 691
47 Kolar (Karnataka) ~ 17.55 131815 126893 — 373 676 - 195 Zggi 266 13400
48 Kolaba (Maharashira) 1928 68,679 114,174 6624 4303 - 006 16 - o 17788
49 Tirunelveli (Tamil Nadu) 1722 76963 121792 824 2141 —1419 1533 —joop 784l
50 Tiruchirapally . 2064 293689 408615  39.03 2638 — 668 1910 ‘3‘8‘; 128.76
51 Bulandshahr (UP) 1933 199,119 200,291 058 2570 —21.14 18'41 i l. 447
52 Howrah (WB) 1858 426976 316596 -2585 2283  —063 1568 _ppa) oo
53 Bankura - 2202 95058 99,369 453 2421 -2301 2184 _ zi?;; 118.32
54 Midnapore . 2688 215593 237,550 1028 2568 -1506 2608 ) 7678
55 Murshidabad . 839 182 110 1618 2.9 -2244 s g O
56 Nizamabad (AP) 2849 165461 199745 2072 4119 1295 2614 4% 11430
57 Lakhimpur (Assam) BT M6 A0STI0 1686 61.08 - 334 3237 jeae .00
58 Nowgong . 3882 223503 2719351 2498 4693 256 a4 lie U
59 Darrang . 3462 284769 298,044 466 10627 385 317 33 16an
60 Patna (Bihar) 2058 262,162 299374 1419 3500 —2046 1694 543 '5’5"’5’2
61 Saran . 1936 117,004 137678 1757 1975 3715 .
62 Junagadh (Gujarat) 299 13647 IS 268 W14 020 s0hs 2;-2' 135.78
63 Vadodara . 264 1695028 292648 -8273 SIS 2871 2gs s
64 Ambala (Haryana) 2400 403420 282013 -30.00 1456 —3645 1929 _3go o0
65 Rohtak . 2570 234590 260,665 LIl 4392 - 376 2281 299 1;:.,2;
66 Chikmagalur (Karnataka) 2332 151,012 143811 - 476 2861 — 288 o
67 Mysore . 2428 109963 155971 4183 2750 - 169 iii? 233 87.65
68 Tumkur . 19.03 104619 122965 1753 3713 —1065 1698 > 94.45
69 Thana (Maharashtra) ~ 38.05 352,108 600764  70.61 6557 4291 2614 _ 1oy 0
70 Hoshiarpur (Punjab) 2078 196,19 169615 1354 3450 3198 1492 3390 2(5’(9)-87
: 92 -3 68
71 Dharmapuri  (TamilNadu) 2277 129563 252,044 9453 5215 — 1468
+ Salem : 1708~ 033 13612
72 Deoria (UP) 1841 139869 181325 2063 4434 284 177
73 Pilibhit . 205 96,175 92842 - 346 290 —2566 200 Tom o
74 Moradabad » 23.07 148979 155394 430 3188 - 304 2056 m-m 8802
75 Dehra Dun , 456 149665 199445 3326 3737 2288 3216 9:2 :(2)(1).22,
76 Jalpaiguri (West Bengal) 2875 454,177 504405 1105 3575 - 267 2805 |y e
77 Nadia . 017 604426 65292 802 1257 201 296 see o4O
78 Cooch Behar . 3867 297879 344702 IS 3527 e 3892 143m e
79 24-Parganas . 3452 1432846 1622961 1326 4866 1175 a7en oo 13697
80 Purulia . 1785 85007 100640 1839 4313 — 196 1601 _;‘:gg lgf;.g )
81 West Dinajpur . 4049 23771 319837 1682 7549 333 3766 16 '
82 Guntur (AP) 1990 95514 SBT9T4 4866 272 1292 1783 _ yas 00
+ Kurnool : -85 58.21
+ Nellore
+ Ongole
83 Goalpara (Assam) 4412 226318 298630 3195 6867 - 700 42
84 Kamrup . 337 ULIS2 MOS0 4120 5260 —283 a5 a0 4
85 Bhagalpur (Bihar) 2220 131461 166718 2681 1882 —4288 236 4 :(2);?2
SR 15
86 Champaran . 1785 158,023 162,501 283 2682 -222 1740 1o
87 Gaya . 219 167162 192156 1495 2825 —2533 3111 9'82 11
88 Singhbhum ” 1892 289,285 322,330 1142 4518 ~18.90 73 - 74 e
89 Santal Parganas " 19.12 149,430 180,575 2084 2841 -3999 1360 3~|§ 140.74
90 Sabarkantha (Gujarat) 2928 89,754 104780 1674 69.85 o N s ggm
: : 42
91 Chitradurga (Kamataka) ~ 27.70 106087 145683 3732 4879 _ 083 2376
92 Hassan . 2305 98820 112059 1339 3894 707  a9gg 00 13960
93 Bangalore - 3438 474296 633218 3350 3744 2786 3915 430 126.49
94 Bellary ” 2266 107,067 129,102 2058 4756 ~ 146 1540 - 124 13432
95 Belgaum . 2215 157974 225264 4259 3925 1797 1539 _ ]3';2 120.00
: - 81,
96 Raipur (MP) 3054 243356 377482 SSA1 247 933 g9 769 *
: : 4531

-
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: 2 3 4 5 6 7 8 9 10 11
MP) 21.18 80,363 88,916 10.64 46.73 - 0.23 19.62 593
3; ::lt:i::i (Mal(mrashtra) 894 100,691 130,414 251 1306 —11.76 857 - 788
99 Ganjam (Orissd) 22.49 46,380 71,750 54710 66.74 —33.00 18.48 — 241
100 Sambalpur " 2228 126,222 191,555 51.76 9222 —24.32 15.49 444
101 Cuttack " 2223 2641277 292,021 10.56 5636 —18.39 290 - 147
+ Puri
102 Dhenkanal . 2575 36966 46,644 26.18 1003 —26.39 26.50 3.64
103 Kalahandi ' 27.88 133,593 240,942 80.35 112,05 —31.07 24.18 9.47
+ Koraput *
‘104 Bolangir " 18.24 62,605 59.351 - 519 7451 — 35.68 15.50 4.38
' 105 Ramanathapuram (Tamil Nadu) 18.10 124,627 193,499 5526  24.55 - 119 1598 -~ 12.77
106 Aligarh (UP) 19.63 217,647 261,113 19.97 31.50 —18.03 17.32 4.71
107 Lakhimpur Kheri 18.13 131,238 158,898 21.07 3268 —1438 17.27 9.18
108 Bareilly - 20.38 159,857 170,624 6.73 2150 — 8.54 20.06 10.03
104 Rampur “» 28.46 99,238 102,247 303 2059 2.51 30.52 21.55
4110 Mathura - " 2044 177,278 167327 — 5.6l 1846 —20.12 20.84 4.02
111 Etawah ° - 2245 140,599 131,433 - 651 3208 —13.23 2149 - 1L.77
112 Gorakhpur - 18.43 190,402 196,658 328 2819 —11.54 1767 —1493
113 Faizabad . 1799 125416 140972 1240 2990 —14.87 16.86 — 0.39
114 Kanpur 2582 524,602 539,774 289 31.34 7.32 2198 0.98
115 Shahjahanpur 13.78 120.[24 128,770 719 2438 —21.49 12.07 1.26
176 Etah 20.87 174,351 144876 —1690 23.25 —23.87 20.61 6.40
°117 Hasdoi 17.56 98,625 108.456 9.96 2789 —21.23 16.75 494
118 Sitapur 17.18 108,160 90.125 - 16.67 1574 —-17.71 17.30 7.13
119 Farrukhabad 2021 169,881 169463 — 024 1874 —10.81 20.40 4.22
120 Fatehpur 19.13 69,830 28,750 -~ 58.82 68.17 —34.04 1710 — 2.55
121 Bara Banki - 15.62 98,739 89,662 — 9.19 34.11 ~27.02 14.66 5.37
122 Basti ' 13.59 114976 98,828 —14.04 9607 —13.16 1236 — 4.72
123 Ballia v 18.94 90,552 102,107 1276 4482 —37.00 1793 -1443
124 Jaunpur " 16.10 140,665 166,408 1830 3624 —19.24 1497 -~ 743
“125 Budaun i - 16.59 122451 132,517 822 29.13  ~2047 15.44 8.98
126 Azamgarh . " 18.66 143,133 166,120 1605 2925 —19.03 18.13  — 7.45
127 Malda (West Bengal) 3197 119720 130,879 9.32 3394 -37.59 31.89 9.87
128 Cuddapah (AP) 17.52 54,477 70,409 2924 2627 -~ 1741 1620 — 234
%9 Anantapur " 19.68 132,403 156,459 1816 2215 - 172 19.15 - 092
130 Karimnagar . 2111 72,767 103,517 4225 8379 -17.21 16.35 12.27
131 Warangal » 21.06 123304 126,831 286 1532  —1096 22.00 6.05
132 KXhammam " 29.53 173,139 209,218 20.83 4497 -~ 0.02 27.40 10.98
133 Medak " 19.60 78,004 103,465 3264 3173 - 6.34 18.58 7.66
134 Nalgonda " 15.54 128,588 107434 —16.45 —16.97 ~21.55 18.88 4.68
135 Darbhanga (Bihar) 18.60 194,643 212242 9.04 2174 -47.72 18.45 8.87
136 Muzaffarpur v 17.53 207,731 243,636 17.28 3449 3445 1672 - 1.22
137 Dhanbad - 2620 543,113 693,327 27.65 109.08 —28.65 12.92 1.97
+ Hazaribagh
138 Ranchi " 22,11 127457 187,489 4709 7627 —12.06 16.44 — 3.86
139 Monghyr - 22,15 371,361 414,398 11.58 28.44 —42.45 21.55 5.36
+ Saharsa
140 Palamau 26.65 58.188 75.299 2940 25.62 ~40.61 26.70 9.46
141 Purnea 27.60 355,180 357,823 074 3472 -139.15 27.14 15.16
14> Bharuch (Gujarat) 24.39 87,397 112,832 29.10 4425 8.53 2089 — 2.59
143 Mahesana " 28.13 105,381 165,756 5729 29.62 —29.49 27.80 7.41
144 Surat . 3600 169,743 273,121 6090 67.15 —14.52 24.23 9.73
145 Panchmahals w 25.85 68,353 79,195 1586 33.77 - 6.02 2492 1678
146 Amreli " 27.08 82,391 102,666 2460 1836 —11.76 29.45 16.69
147 Ahmadabad ’ 36.61 694,715 864,203 2439 4482 18.78 22.60 432
148 Rajkot w 3438 153962 217,013 4095  33.47 10.64 35.15 21.13
149 Jamnagar . 34.15 94,017 129,929 3819 3362 11.84 34.44 28.86
150 Bhavnagar . 2553 80713 112007 BB 25T - 609 459 1a<7

38.70
66.70
116.93
66.24

111.69

128.20
77.32

59.18
112,95

- 9781

17.50
128.74
50.37
115.78

186.95
134.87

71.05
147.26
123.49

155.47
124.98

88.54
115.38
132.34

99.52
96.58
158.11
79.91
74.03

101.89
189.65
53.90
62.59
46.87

41.29
51.04
28.82
30.18
67.80

80.34
191.03

214.80
106.97

96.04
90.36
52.19
157.66
39.65
117.10

64.86
112.62
119.00
142.20

75.47
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) 2 3 4 5 6 7 8 9 10 1 12
1 2 3 4 5 6 7 8 9 10 11 12 207 Lucknow (UP) 2083 323042 283922 —12.10 2413 499 17.59 391 132.68
R 2046 192,803 184383 - 436 2210 — 677 2009 - 534 7483
151 Kutch (Gujarat) 2201 45017 63293 4059 5881 - 1757 13.16 1793 185187 §8§ ::::abad . 2397 304,178 315,530 373 26.53 416 2254 499 12963
152 The Dangs - 3160 10227 12,520 2242 0.00 7.44 31.60 33.85 8.65 210 Pratapgarh . 1361 92915 82269 —1145 3043 —27.10 1332 — 429 47.64
153 Hisar (Haryana) 3845 349448 443486 2691 4098 2582 *  379g 415 18277
154 Gurgaon . 37.61 218796 310,041 4170 5368 3013 3441 1S3 1417 211 Gonda . 1103 130418 92991 —2869 2850 —2630  10.13 387 7448
155 Jammu Region J&K) 3534 164858 181,521 1010 5088  19.16 3280 110 17953 212 Mirzapur - 2332 116077 120,932 418 2898 —258 2258 214 7810
' 213 Jalaun " 2266 68827 72,048 467 3206 -2252 2129 136 124.55
156 Raichur (Karnataka) ~ 28.59 98373 136465 3872 3539 458 2743 - 482 19 214 Banda ., 2395 54335 66,715 2278 5435 —3051 2178 257 7297
157 Bidar - 2426 43381 53301 2286 4667 142 2113 - 283 349 215 Hamirpur  » 2438 66790 63945 — 425 4718 —4567 2230 502 12676
158 Dharwar ., 2009 172,512 215403 2486 4066 1623 1251 - 1208  ¢0.06 : )
159 Bilaspur (MP) 2073 164784 205675 2481 5680 - 7.82 1745 _ q.ss 58.03 ,216 Jhansi . 20.19 143629 162274 1298 2397 -22.11 19.00 772 140.53
160 Bastar " 2984 65478 136977 109.19 11054 —1677 2794 1172 5796 217 Bahraich . 1513 87,092 69449 —2025 2876 —27.79 14.37 992  78.55
, 218 Hyderabad (AP) 3532 373,534 481,475 2889 4337 2822 2208 1073 3095
161 Bhind ” 2382 78958 97,633 23.65 5402 - 396 2140 - 0.73 177.12 219 Adilabad . 27.64 144787 168,784 1657 3115 — 4.54 27.00 16.14 41.09
162 Narsimhapur " 2591 36320 45450 25.13 3740 -2930 24.36 6.79 74.18 220 Mehbubnagar . 2146 71,238 83,690 1747 853  —19.69 22.90 23.14 32.20
163 Raigarh . 2280 112,153 132,010 1770 2679 -27.78 2256 691 80.39 ’ , ‘
164 Tikamgarh » 24.84 38,864 37,615 — 305 3632 —2694 24.30 12.89 122.88 221 Banaskantha » (Gujarat) 27.02 72,315 94,896 3122 6926 —21.32 23.80 14.36 163.71
165 Durg " 30.58 228948 302,049 3192 6858 — 367 2516  10.61 3182 222 Surendranagar " 2747 74367 97479 3107 2298 —100%  29.26 1444 15033
¢ .223 Mahendragarh (Haryana) 26.24 81,605  103.119 2636  33.40 18.59 2547 - 402 460.83
166 Gwalior ” 3042 156,046 183,531 17.61  36.53 6.03 24.46 13.36 10131 224 Gulbarga (Karnataka) 2427 102,866 120,670 1730 3659 — 4.00 2190 - 785 67.96
167 Morena " 2578 88,128 94939 772 5343 —2431 2319 1164 740 225 Bijapur . 19.60 111458 152,689 3699 3438 3.23 1616 —1607  64.76
- . 2794 112719 144173 2790 10333 183 : g
16 g:;f:;ir . 893 80037 9N 1715 4667 — lres 52.31 13.';; 32‘33 ¢ 226 Betul (MP) 3.3 36701 4LI7E 1207 4371 - 756 3023 1327 6785
170 Indore " 36.03 224,046 262,406 1712 4220 1988 2677 17.81 4657 "+t 227 Jabalpur . 3235 248112 286.648 1553 4462 — 043 2512 730 79.82
' ' 228 Hoshangabad 3033 791,040 1213980 5346 4714 336 2632 855  45.79
171 Mandsaur " 2784 116,563 118,420 159 2193 —133] 2.43 1825  §1.39 29 Vidigha N 3458 68,461 108,706  SB.78 4448 —3438 3309 1733 76.12
172 Seoni » 27.61 38,948 62,024 5940 4393 -1432 2660 8.61 54.60 230 Shivpuri . 2125 43,014 58202 3530 8326 17269 1661 —63.08 71.39
173 Mandla " 2762 46,060 49,084 6.5 4693 —1533  26.63 1310 - 6718 ° ,
174 Chhatarpur . 2128 48768 69377 4225 4215 -3 1907 1463 88.72 + 231 Schore ” ‘;f,gi '32«,:3 2‘33'51?; i;ﬁ giﬁf lngi; gi'g‘; ?3;2 gg.Z‘l‘
175 Chhindwara » 2595 74844 85,150 1376 68.12 —11.81 1991 9.02 56.89 ;g DD:;roh 3077 43445 62175 4311 4160 —30.41 29.20 1722 108.82
176 Uijain " 3034 144,280 159,503  10.55  42.80 425 2436 1142 3947 234 Ratlam . 29.57 82955 107,645 2976 3092 — 187 2903 1488 8648
177 Dewas » 3299 77880 82,356 574 4080 -—14.12 31.60 18.26 56.50 235 Rajgarh . 2466 43497 46,368 660 2603 —2241 24.51 8.79 72.30
178 Kbandwa » 28.34 125979 141,293 12.15 3375 436 2676 7.49 43.46 236 Panna (MP) 2952 33328 46,627 39.90 8200 —36.38 26.73 1747 6713
179 Shahdol » 2412 80890 92,352 1416 11092 —17.28 17.63 3.85 68.61 437 Datia . 2733 38,500  49.877 2955 2720 —29.41 27.35 742 43051
180 Khargone . 2971 72054 94467 3110 3238 —1540 2998 1330 5041 238 Satna " 3156 81.086 10095 2573 4909 — 991 2078 849 5550
181 Raisen , 3441 63816 85654 3422 4088 -3533  3405c |29 97.89 239 Rewa 5?:; 2;221 §§3§? i?g (3“3):; -2(6)'23 g‘:;? 23'(5; 3(5);
182 Sagar . 3336 84633 138489 6363 4402 1388 3023, 203  gpon 240 Guna ' o0 ” ' ‘ ' ' ' '
183 Sangli (Maharashtra)  25.11 165,735 223,780 3502  49.09 2210 2067 1.60 71.04 241 Sidhi (MP) 3389 34660 50300 4512 8649 1073 3343 1717 46.84
184 Satara , 2078 144374 190,321 3182 4344 - 144 1796 0.03  g63g8 242 Jhabua . 2982 31082 38765 2471 3665 —1706 2931 1049 140.81
185 Keonjhar (Orissa) 28.54 54443 92465 6983 11069 1355 2485 0.63 878" 243 Chandrapur (Maharashtra) 3247 114,825 195,202 ;0.5(2) Zg.si z;g 23.9; w.g? ;gg
186 Sundargarh . 3587 121,623 196953 6193 7655 477 2700~ 178 798 244 Mask § 76 244704 97694 e Wi 778 2700 205 a1
187 Balasore . 227 85292 111655 3090 897 _1737 3068 - 336 12506 245 Ahmednagar ; . , .
188 Mayurbhan; . 19.11 58,482 76280 3043 4057 —23.62 1859  —700 6386 246 Dhulia " 2301 156,435 151,589 — 3.09 3329 312 2105 133 3865
189 Bharatpur (Rajasthan) 29.59 157,370 187,515 19.15  30.66 5.93 29.42 6.36  177.08 247 Yeotmal " 29.60 142,006 173,507 2218 4001 5.21 28.10 10.23 26.27
190 Banswara . 37318082 25300 3991 33712 - 617 3795 isg7 2839 248 Jalgaon . 2028 174100 210,?]22 ;0.:7 i?.:; )g.zg ;?'(5)2 —?23 22.22
191 Chittaurgarh " 33.07 73201 114655 5663  44.59 036 3185 2013 11486 C Poom:.a . gggg ﬁ;’gi; ﬂ?lgg 13.03 2738 - 018 2151 021 28.54
192 Alwar . 2762 151992 16532 BT 4436 - 218 2615 479 g0, 250 Ward N R '
193 Ganganagar ” 3437 373,953 348310 - 685 5322 101 31.18 17.92 62.03 251 Nagpur " 28.41 298,533 358,885 2021 3397 5.76 22.37 0.18 39.30
194 Udaipur " 2317 70,718 108865 5394 3868 - 519 2127 316 23613 252 Amravati " 2501 166,637 196465  17.89  31.80 574 2261 ~ 040  27.37
195 Bundi . 3284 36729 55350 5069  26.68 986 3395 1815 g 253 Buldhana . 19.18 121,399 138,901 1441 2643 - 736 1774 - 245 2883
030 2022 2581 8 459 - LB B4 - 336 pes 234 Akola ; Bie o Deow 188 sen 5% e B e
o g?ja;dp:;hopm . 2649 63634 BJI4 3061 4780 -1051 2407 72 jog1s 255 Nanded " Bde 1132013638 > ' ' ' ' 66
198 Bhilwara " 2184 52,628 86,533 6442 8335 656 1697 597 31548
199 Kota . 3482 117701 162084 3770 7182 - 099 2622 1599 63.85 256 Osmanabad . 2835 116291 141602 2176 5165 —1482  25.60 952 2528
200 Jaipur . 30.53 183,158 256852  40.28 4937 — 371 882 1199 14564 257 Sholapur " 2116 241591 260.550 784 1859 - 345 2216 660  41.00
. . 905 155170 —-1025 3999 - 21.65 258 Parbhani " 24.91 114,389  120.990 577 4513 2196 21.67 12.03 2913
201 Mainpuri P B ) 0 ' ' 21.00 323 g 250 Aurangabad . 2862 140,869 187,900 3338 5193 717 2478 626 2491
202 Varanasi " 2075 236,926 237,012 0.03 2958 - 350 1805 _ 347 .22 g 2842 91617 192,369 1L73 5134 —2214 2591 12.91 33.58
i 1589 103409 116486 1264 5281 -2656 1455 260 Bhir ,
203 Ghazipur » . 7.65 100.62
204 Unnao . " 2098 83288 99,704 1970 2825 - 726 2040 224 10817 261 Sirohi (Rajasthan) 2029 37,392 48026 2843 3L1 —1835 1847 492 104.53
205 Rae Barel » 1489 87,634 89,992 269 2900 -31.23 14.45 1.70 5435 262 Jhalawar . 2678 63,873 69.783 9.25 56.62 —13.96 24.30 10.55 69.36
206 Sultanpur . 1627 127,269 88860 —30.17 2395 —26.72 1612 - 274 5449
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1 2 3 4 5 6 7 8 9 10
263 Tonk (Rajasthan) 2573 53350 69,859 3094 4879 1106 21.74
264 Jalore . 2209 30534 45575 925 1947 - 136 2221
265 Pali " 2039 62344 88870 4254 4130 1339 18.19
266 Ajmer . 1752173379 168,980 — 253 1818 - 329 17.13
267 Sikar . 2710 79,638 107,067 344 2355 - 567 27.86
268 Jhunjhunun " 29.12 60,718 87,183 43.58  27.26 23.09 29.52
269 Jodhpur - 30.15 72928 97,268 33.37  38.84 17.98 26.43
270 Nagaur N 3499 66,791 93403 3984 2842 14.58 35.97
271 Barmer - 1923 34777 52423 50.74 4158 — 0.22 17.78
272 Churu . 3268 74601 92,723 2429 2431 - 5% 36.55-
273 Bikaner - 2893 52275 65,560 2541 2612 -16.70 30.99
274 Jaisalmer - 18.82 11,797 21,345 80.93 7841 —52.69 12.40
(AP) Andhra Pradesh (MP) Madhya Pradesh

(MP) Madhya Pradesh
(J&K) Jammu & Kashmir

(UP) Uttar Pradesh

1 2
1052 §7.40
29 14265
- 039 103,25
844 11669
089 2149
-405 23170
1093 261.43
1274 21207
065  288.72.
1309 47342
3644 133598

29.10  1950.25

Physical, Climatic and Agricultural Characteristics of Relatively More Endowed and Less Endowed Districts

APPENDIX IV

(Gini Level 0.386 to 0.489)

79

(the latter marked with asterisks)

desert features sandy loamy

Rainfall Per cent Average Average Gini "Remarks
(in mm) of land Agricul-  Agricul-
irrigated  tural tural Concentra-
‘ to gross  growth produc-  tion ratio
District Physical Features  Soil cropped rate tivity (1971)
area (196265 levcl
(1970-73) 10 1970-  (Rs/hec. for
. 73) 1962-65 to
1970-73)
L4 —_——
1 2 3 4 5 6 7 8 9
* JAMMU AND KASHMIR
1. Kashmir Valley Vale of Kashmir ~ Mostly forestand 900 66.22 5.44 1506 0.477
M with some moun-  hilly soil with
*  tainous rugged river alluvium
terrain.
UTTAR PRADESH
2. Bulandshahr  Upper Ganga Alluvium includ- 674 81.80 4.78 1456 0.484
R plain ing saline
WEST BENGAL
3. Howrah Lower Ganga Alluvium 1520 12.51 1.10 1565 0.460
. plain (Active Delta)
—monotonously flat
4. Hooghly Lower Ganga Alluvium 1520 52.05 425 1983 0.488
plain (Active
Delta) ---mono-
. tonously flat
5. .Bankura Lower Ganga Laterite and 1320 29.30 2.07 1535 0.460
plain (Deltaic part) alluvium
6. Burdwan Lower Ganga Laterite and 1351 50.18 2.02 1802 0.473
. plain (Deltaic part) alluvium
7. Nadia Lower Ganga Alluvium 1310 4.57 217 1357 0.477
basin
8. Birbhum Lower Ganga Laterite and 1285 44.28 4.01 1745 0.442
' plain (Deltaic part) alluvium
9. Murshidabad Lower Ganga Alluvium 1349 14.68 347 1405 0.416
basin (Deltaic part)
10. West Dinajpur Continuation of  Alluvium 1635 221 2.39 1235 0.468
the north Bengal
plain in the North
“and Barind tract
in the South
’ 11. Cooch Behar  North Bengal Old alluvium 3201 2.46 1.88 1351 0.442
plain
RAJASTHAN
12. Nagaur Mostly sandy In North sanfiy. 389 3.82 2.67 223 0471 Water table
desert plain in South fertile generally 200’ below
light loamy
13. Jhunjhunun A plain with sandy Sandy poor to 445 6.67 2.92 269 0.479
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! 2 3 4 5 6 7
14. Churu Thar desert with Generally desert 326 0.74 1.06 140
sand dunes (gray & brown) soil
15. Bikaner Desert with sand  Generally desert 264 0.20 ~1.91 62
dune topography  (gray & brown) soil
GUJARAT
16. Kutch Northern half- Fresh alluvium 332 2223 4.62 683
swampy and medium black
marshy, southern  and saline
half is undulating  deltaic alluvium
plain
17. Banaskantha  Luni-Banas plain  Old alluvium 627 21.45 4.45 560
18. Mahesana Mostly plain Old alluvium 609 34.94 4.76 958
19. Surat Coastal plain Deep black soil 1521 20.00 —0.89 949
and coastal alluvium
20. Surendranagar  Dissected plateau  Thin sandy, thin 507 8.75 1.54 508
fringed by a narrow poor red alluvial
coastal plain in and medium
the North black
*21. Amreli Mostly hilly with  Medium black but 501 10.78 0.35 818
an undulating mostly poor for
plain in the Eastern agriculture except
part in some parts
*22. Bhavnagar Undulating plain ~ Vary from medium 593 13.47 1.61 714
black clay alluvial
to coastal sandy
alluvial
*23. Panchmahals Undulating plain  Medium black soil 988 5.78 0.64 942
*24. Bharuch Mostly plain with  In the West Khar 950 15.44 —0.60 965
some hilly tract and brown, in the
Central part black
and in Eastern
part rocky
*25. The Dangs Mostly hilly with  Red to black soil; 1999 0.62 ~495 611
deep ravines fertility is poor and
difficult to access  lands are
subjected to erosion
MADHYA PRADESH
*26. Jhabua Undulating Poor except areas 828 3.60 —5.96 44]
plateau where soil is black
*27. Khargone Dissected Plateau  Rich alluvial in 832 7.55 —2.87 613
(West Nimar) with narrow river valleys,
valleys other than rocky
*28. Khandwa Mostly hilly with  Shallow rocky, 880 5.82 0.69 654
(East Nimar) narrow valleys of  alluvial in valleys
Tapti
*29. Sehore Dissected Plateau  Deep and Medium 1330 6.69 1.1 581
black soil ’
MAHARASHTRA
*30. Dhulia Tapti Basin with Deep medium black 674 12.82 ~5.02 479

bare ridges and
hills

8 9

0.405

0448 No irrigation
facilities

0.447

0.436

0.489  Subsoil water is
available for
irrigation

0.433 -

0.418  Lack of irrigation’
facilities N

0402  Lack of irrigation

: facilities  *

0.409 Long breaks between
two effective showers

0.435 | '

0.476

0.418

0.459

0.455

0.481

0.475

0437

. La'ck of water for *
drinking ang irrigation™
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APPENDIX IV
| 2 3 4 5 6 7 8 9
:#3‘1. Jalgaon Denuded Plateau  Deep medium 741 16.63 —8.41 460 0.484
black
*3). Aurangabad Dissected Piateau Light in North 726 9.72 —8.29 263 0.438
hilly in West and
fertile in East
*33. Bhir Lava Plateau with  In central part 668 7.82 - 8.89 249 0.466  Low and unreliable
hills in the Central light and stony; rainfall
. part fertile along banks:
in South rich and
in West poor soil
with little rain
*34. Sholapur Peneplaned Deep black ; light 584 14,30 —8.48 301 0.488 All the talukas
) surface to medium light receive scarce rainfall
»*35. Osmanabad Dissected Plateau  Light to heavy 810 10.12 —7.41 329 0.436
' black
*36. Nanded Denuded Plateau  Mostly black 898 333 —-5.04 332 0.434
fertile
#37_" Parbhani Peneplaned In hilly track 821 3.42 —6.28 294 0.428
surface shallow and poor
in South light and
in Central Part
heavy black
*38. Ycotmal Rugged Alluvial to hilly 992 1.36 - 0.56 462 0.441
topography
*39. Wardha Wardha river Hilly shallow, rich 1090 2.85 —0.37 406 0.475
basin with hills alluvial and fertile
black
) *40. Nagpur Nagpur Basin and Kali deep to bardi 1176 7.86 —-1.43 392 0.479
: denuded Plateau  (red gravel with
boulders)
ORISSA
*4]. Kalahandi Rugged Eastern Laterite and red 1450 3.76 ~0.30 992 0.477  Mostly tribal area
+ Koraput  ghats with rolling  with patches of
topography and black and brown
and eroded Plateau
42. Keonjhar Dissected flat Red, Medium 1535 4.40 ~-0.75 934 0.392
topped Plateau black soil )
*43. Dhenkanal Dissected and Mostly red with 1535 427 0.50 1070 0.481 Mostly tribal area
flat topped Plateau patches of laterite
and black
*44. Sundargarh  Denuded Plateau  Mostly sandy and 1648 5.33 -0.69 970 0.445  Mostly tribal area
rolling and laterite with red
undulating
topography
*45. Mayurbhanj Flat topped Red with laterite 1648 1.21 - 1.31 888 0.470  Mostly tribal area
Plateau
*46." Balasore Coastal plain with Mostly light and 1568 15.47 —0.47 891 0.459  Mostly tribal area
some hitlocks sandy with laterite
red and black
KARNATAKA
*47. Gulbarga Peneplaned Deep and 702 2.34 -0.26 448 0.481
Plateau medium black



82 POPULATION, FOOD AND LAND INEQUALITY

APPENDIX V
l ) 3 4 5 6 7 9 9 Spatial Distribution of Clusters of Districts Arranged According to Four Gini Levels and their Agricultural Characteristics
. i 53 6.28 —1.65 410 0.481  Scarc : PART 1
*48. Bijapur Denuded Plateau  Deep and medium 5 arcity and fam . .
d black ; mixed red conditions are ne . Gini Ratio between 0.200-0.400
and black regular features A i A
| | | verage agri- verage Populati
*49 Dharwar Dissected Red, laterite, mixed 691 7.63 0.49 699 0.479 cultural pro- agricultural ‘ d::slilt; 2;:;-
Mysore Plateau red and black soil Cluster/ State/District ductivity level growth rate sons/hectare
*50. Raichur Denuded Plateau  Black (deep and 602 16.39 6.46 302 0.466  Canals are the main Isolated (Rs/hectare for (196265 to of gross crop-
with Raichur Doab medium); mixed red source of irrigation ) ' 1962-65 10 1970-73)  1970-73) ped area for
and black soil . 1971)
51. Shimoga Malnad Plateau Rocky to alluvium 1526 63.67 5.56 1943 0.484  Sources of irrigation > | 5 ; y ;
and black available —
52. Mysore Dissected Plateau t;Red]?nd‘ldeep 762 25.68 4.00 1346 0.468 With Gini Level 0.200-0.400 there is only a small cluster of districts spanning over the South-Western Gujarat and four isolated districts
lack soi . ©  sattered over North India. Details are as below.
KERALA . . » Cluster GUJARAT
53. Quilon Undulating plain  Forest and hilly 2760 53.03 1.23 1667 0.476 . 1. Jamnagar 795 5.28 1.9¢
soil; laterite and 2. Rajkot 863 1.04 2.38
alluvium 3. Junagadh 1308 31 297
54. Trivandrum Coastal plain Hilly and forest 2002 57.60 0.92 1772 0.486 ) Isolated PUNJAB
soil; laterite plus Districts 1. Bhatinda 1621 6.87 1.87
alluvium
UTTAR PRADESH
TAMIL NADU ~ . 1. Meerut 2166 4.78 6.24
55. Kanyakumari An Extension of  Red and new 1470 th 406 2796 0.480 . WEST BENGAL
the Western alluvium reliable R 1. Purulia 1311 2.82 5.59
coastal plain
: oo ORISSA
56. Salem Denuded plateau  Red soil with . 843 36.73 1.08 1281 0.485 1. Keonjhar 934 —0.75 4.43
+ Dharmapuri and hills patches of medium
black soil
57 North Arcot  Peneplaned Plateau Red, laterite and 971 65.92 1.31 1993 0.488 PART Il
interspersed with  and alluvium soil

Gini Ratio between 0.401-0.500

1 2 3 4 5

Javadi Hills

With Gini Level 0.401-0.500, there is one very large cluster of districts spanning over Gujarat—Madhya Pradesh—Maharashtra— Karnataka,
five smaller clusters and eight isolated districts scattered all over India. Details are as below.

Cluster —1 JAMMU & KASHMIR

Kashmir Valley 1506 5.44 371
(Baramula, Srinagar, Anantnag. Punch,
Rajauri)
Cluster—2 RAJASTHAN
1. Bikaner 62 —1.91 2.25
2. Churu 140 1.06 1.74
.3. Jhunjhunun 269 292 3.30
4. Sikar 349 272 318
- 5. Nagaur 223 2.67 1.64
6. Jaipur 653 4.71 3.56
Cluster - 3 GUJARAT—-MADHYA PRADESH -
J MAHARASHTRA —~KARNATAKA
GUJARAT
1. Amreli 878 0.35 1.81
2. Bhavnagar 714 1.61 2.63
3. Surendranagar 508 1.54 1.30
4. Kutch | 683 4.62 2.87
5. Banaskantha 560 4.45 2.08
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1 2 3 4 5
6. Mahesana 958 4.76 3.40
7. Sabarkantha 1097 2.48 2.68
8. PanchMahals 942 0.64 4'“
9. Vadodara 1250 0.03 4.44
10. Bharuch 965 ~0.60 307
11. Surat 949 - 0.89 5.37
12. The Dangs 611 -495 5.87
MADHYA PRADESH
1. Jhabua 441 -~ 596 * 28%
2 Dhar 576 ~0.61 .03
3. Khargone{West Nimar) 613 ~2.87 239
4. Khandwa (East Nimar) 654 0.69 2.44
MAHARASHTRA
1. Dhulia 479 -5.02 295
2. Jalgaon 460 —8.41 1.5
3. Nasik 550 -2.75 4,12
4. Aurangabad 263 -8.29 « 2.10
5. Parbhani 294 -6.28 *2.07
6. Bhir 249 —8.89 215
7. Sholapur 301 - 8.48 2.57
8. Osmanabad 329 - 1.4% 2.28
9. Nanded 332 ~5.04 2.20
10. Yeotmal 462 ~0.56 1.86
11. Wardha 406 -0.37 1.89
12. Nagpur 392 -143 3.81
KARNATAKA
{. Bidar 719 —-0.12 318
2. Gulbarga 448 ~0.26 1.91
3. Bijapur 410 ~1.65 1.92
4. Raichur 802 6.64 1.66
S. Bellary 1046 2.40 2.61
6. Dharwar 699 0.49 2.53
7. Shimoga 1943 5.56 5.01
Cluster —4 (KERALA-TAMIL NADU)
- KERALA
1. Quifon 1667
! 1.23 4298
2T d
nvandrum 1772 0.92 5562
TAMIL NADY
1. Kanyakumari 2719 4.06 19.03
Cluster -5 KARNATAKA ~TAMIL NADU
1. Mysore 1346 4.00 5.70
TAMIL NADU
1. Dharmapuri + Salem 1281 1.08 6.72
2. North Arcot 1993 1.31 6.61
Cluster —& ORISSA—~WEST BENGAL .
WEST BENGAL
1. Birbhum 1745 4.01 428
2. Murshidabad 1405 347 5.39
3. Nadia 1357 217 .7
4. Burdwan 1802 2.02 7.16
5. Banktra 1535 2.07 5.02
&. Hoeghly 1983 4.25 10.27
7. Howrah 1565 1.10 25.20
8. Midnapore 1426 2.58 5.75
ORISSA
1. Mayurbhanj 888 -3

3.91

APPENDIX v

1 2 3 4 5
2. Balasore 891 —0.47 4.19
3. Sundargarh 910 -0.69 4.59
4. Dhenkanal 1070 0.50 3.45
5. Bolangir 985 ~0.88 3.61
6. Kalahandi + Koraput 992 ~-0.30 3.5]
Isolated PUNJAB
Districts {. Sangrur 1724 7.37 2.06
-UYTTAR PRADESH
1. Bulandshahr 1456 4.78 4.26
RAJASTHAN
). Barmer 179 7.20 0.72
MADHYA PRADESH
I. Sehore 581 1.1 2.87
2. Nars_imhapur 824 1.08 274
WEST BENGAL
% 1. West Dinajpur 1235 2.39 3.03
2. Cooch Behar 1351 1.88 4.04
ASSAM
1. Kamrup 1008 2.44 5.25
PART 111
Gini Ratio between 0.501-0.600
I 2 3 4

With Gini Level 0.501-0.600, there are three very large clusters of districts spannin
Pradesh— Bihar, (ii) Rajasthan—Madhya Pradesh—Maharashtra (clusters (i) & (i
Pradesh), (iii) Karnataka—Kerala—Tami} Nadu—Andhra Pradesh—Orissa; tw

Lover India. Details are as below.

Chister |

JAMMU & KASHMIR —PUNJAB—
HARYANA—~UTTAR PRADESH--BIHAR

JAMMU & KASHMIR
i. Jammu Region (Doda, Udhampur, 862
Jammu and Kathua districts)

PUNJAB

1. Gurdaspur 1734
2. Amritsar 1934

3. Kapurthala 1921
4, Jullundur 1856
S. Firozpur 1839
6. Ludhiana 2125
7. Ropar 1354
8. Patiala 1717
RAJASTHAN

1. Ganganagar 818
HARYANA

{. Ambala 1362
2. Karnal 1756
3. Jind 1(9)71
4. Hisar 68
5. Mahendragarh 548
6. Rohtak |§§(7)
7. Gurgaon
UTTAR PRADESH .
1. Dehra Dun

5.67

8.97
7.98
9.34
7.46
7.14
7.98
7.00
8.17

8.54

6.41
8.30
5.17
4.16
5.52
371
5.56

3.45

5

394

390
4.08
132
434
2.1
32
3.53
2.59

1.34 -

3.9
2.44
1.90
1.51
1.88
277
324

9.33
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g over (1) Jammu & Kashmir—Punjab—Haryana— Uttar
i) meet together on the South Western boundary of Uttar
o smaller clusters and seven isolated districts scattered all
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1 2
3 4 5
2. M__uzaﬂ‘amasar 2540 5.52
3. Bijnor 1792 4.43 o
4. Moradabad 1229 386 o
2. Rawpur | 1128 2:00 o
; :{:&Ta 1612 6.53 §‘”
1 Pl .": 1263 . 2.96 2'19
9. . ;e; y 1129 1.02 4‘94
10' A\; ull: 978 2.14 o
10. Alga 1198 6.47 o
1L Mattury 1110 467 o
12 Agrs 8s1 217 2;’:
- Etah 1019 2.70 '
14. Mainpuri 967 ' 20
15. Farrukhabad 1008 g 4%
16. Shahjahanpur 1060 o 499
. ) 2.97
. K
19. Gonda 794 o 207
20. Bara Banki 997 1.28 3.90
21. Lucknow 0.10 4.
_ | 867 33
22. Sitapur 1011 1.78 10.13
23. Hardoi 10 9.63 4.07
24. Unnao 9:8 2.85 3.91
25. Kanpur 106;8; 441 396
26. Etawah 297
1082 6.21
27. Jalaun 3.08
: 748 420
28. Hamirpur 740 1.04 2.39
29. Banda 745 3.70 201
30. Fatehpur 999 277 2.16
31. Rae Bareli o1 1.88 4'“)
32. Pratapgarh 80 341 4.-“
33. Sultanpur 8 : 0.48 5‘59
34. Faizabad % 1.54 ‘
| . 1064 4.78
35. Basti 996 50 5.84
36. Gorakhpur 266 ‘
37. Deoria :ggg 269 ;3;
38. Azamgarh 97; 2.25 5'“
39. Jaunpur 086 .
| 981 6.07
40. Varanasi 932 113 6.04
BIHAR T s
1. Saran
1239
§. Patna 1286 377 7.42
. Darbhanga 0.92
955 a92 9.19
. 8.20
Cluster—2 ~ RAJASTHAN—-MADHYA PRADESH—
MAHARASHTRA
RAJASTHAN
1. Jaisalmer 5
2. Jodhpur 2321 oy £.39
3 J:}lor_ 4 10.76 1.49
4. Sirohi 958 !
s Doy 597 Al
" Dungarpur 4.6}
Nl 3.19
6. Banswara 0.48 3.96
7. Chittaurgarh ol 1.67 .
. 837 3.01
8. Bhilwara 5.68 2
664 .62
9. Tonk 367 2.92
10. Sawai Madhopur 456 100 1'46
11. Bharatpur S8 3.88 2.33
12. Bundi jaed 620 '
799 2.44
13. Kota 659 6.09 1.90
14. Jhalawar 553 4.4 2.16

1.17

2.09
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1 2 3 4 S
MADHYA PRADESH
1. Mandsaur 697 2.80 2.30
2. Ratlam 570 0.47 2.60
3. Ujjain 668 2.95 223
4. Indore 714 4.26 4.85
5. Dewas 662 0.81 204
6. Shajapur 716 2.29 196
7. Rajgarh 557 1.55 1.97
. 8. Guna 523 233 1.69
9. Shivpuri 581 ~0.11 239
10. Morena 742 3.40 257
11. Bhind 835 3.13 2.56
12. Datia 555 2.35 2.07
13. Tikamgarh 778 3.82 3.29
14. Chhatarpur 677 1.56 2.85
15. Panna 556 1.96 2.20
16. Damoh 576 1.93 235
17. Sagar 605 3.33 271
18. Vidisha 587 1.87 1.60
19. Raisen 610 1.38 1.97
20. Hoshangabad 593 1.15 2.33
21, Betul 598 —~0.28 2.58
22. Chhindwara 677 0.11 2.90
23. Seonti 695 1.84 2.61
24. Mandla 685 251 3.32
25. Balaghat 975 2.04 3.25
26. Durg 755 0.88 2.97
27. Bastar 847 1.11 2.92
UTTAR PRADESH
1. Jhansi 655 2.33 2.87
HARASHTRA
b:f«Amravati 386 —~5.23 227
2. Buldhana 375 ~4.09 2.02
3. Akola 362 ~3.43 2,02
4, Chandrapur 551 —0.67 2.66
PRADESH
A adiabad a4 -089 266
Cluster -3 MAHARASHTRA~KAR1\!ATAKA
MAHARASHTRA
1. Ahmadnagar 543 ~529 243
2. Poona 431 — 304 4.70
3. Satara 676 ~-2.72 3.69
4' Sangli 681 =521 3.78
5. Kolhapur 2272 1.26 714
K‘AI;:IIZEQKA 1027 0.99 3.39
. -4
KA—~KERALA—
Closer =4 ?:&TLA::DU-ANDHRA PRADESH—ORISSA

KARNATAKA 1648 ~1.06 11.79
1. South Kanara 1390 3.28 5.86
2. Chikmagalur 1152 6.91 3.98
3. Chitradurga 1235 453 5.7
4, Tumkur 1429 1.14 7.83
5. Kolar 1074 1.16 11.90
6. Bangalore 2278 1.92 6.09
7. Mandya 1147 0.59 5.42
8. Hassan 1963 ~0.36 7.68
9. Coorg
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Gini Ratio 0.601 and above

] 2 s T : '
4 1 2 3 4 5

KERALA 5
1. Kozhikode + Malappuram + Palghat +
Kottayam + Ernakulam 1814 With Gini Level 0.601 and above, there is one large cluster which spans over Uttar Pradesh—Madhya Pradesh—Bihar, three small clusters
2. Trichur 1640 278" 19.64 and twelve isolated districts scattered all over India. The details are as below.
3. All 1. .
Alfeppey 2071 2;2 18.34 Cluster—1  UTTAR PRADESH—-MADHYA PRADESH—
TAMIL NADU ) 22.40 BIHAR
1. Coimbatore 1796 4 : UTTAR PRADESH
Y wndurai 1722 e 692 1. Allahabad 857 174 5.5
- Ramanathapuram 1087 ' | 2. Mirzapur 768 0.49 4.2
. 7.99 : P .23
g‘ }i}’;‘;’h“i"“’ . : 2371 2'2  osgs 3. Ghazipur 923 3.55 474
' rapath : ' 4. Ball 990 1.90 ,
6. South Arcot ;fg 191 gg‘}’ Ballia 6.35
7. Chingleput 5.01 . MADHYA PRADESH
1883 339 5.56 I. Rewa 542 271 288
AINDH,RA PRADESH 6.59 2. Sidi 485 3.97 281
- Chittoor 1909 5 . 3. Satna 548 2.88 277
7 Ananapur 852 e . 5.26 * 4. Jabalpur 595 101 3.85
. W : -1 *
< Nell {’:G X 856 ~ 12 3.66 5. Shahdol 640 2.59 2.98
- Nelfor + Guntur + Kurnool + Ongole 1120 ' ' 462 6. Bilaspur 963 2.10 322
S. Mahbubnagar 465 ~‘l’-74 * 407 7. Raigarth 818 0.27 3.8
§. Hyderabad 49) e 251 8. Raipur 1093 0.27 310
. Nalgonda 623 12 09 €
8. Khammam 245 1.22 9 BIHAR
9. Krishna 1779 ~0.14 242 1. Champaran 1128 3.19 4.76
10. Visakhapatnami+ Ssikakulam 1467 0.61 4.00 2. Muzaffarpur 869 NA. 8.39
-0.29 5.29 3. Monghyr + Saharsa 801 -0.39 7.38
). Ganjam 1163 o 5. Bhagalpur 1141 2.87 6.74
2. Puri + Cuttack 1077 o 5.28 6. Hazaribagh + Dhanbad 813 -375 5.63
Cluster~5  WEST BENGAL—ASSAM ' 5.40 7. Saya lggg _gg; ggg
8. Palamau U . :
WEST BENGAL . 9. Ranchi 806 1.55 4.75
1. Jalpaiguri 1371 262 . 10. Singhbhum 993 ~0.51 6.45
ASSAM ) 5.52 . Cluster—2  RAJASTHAN
1. Goalpara 1056 2 1. Ajmer 414 2.63 2.95
§- g:wgons ‘ 1246 "Z; : 5.14 . 2. Pali 421 676 - 1.94
- Darrang 127 : 3. Udaipur 806 1.63 4.47
4. Lakhimpur mf 1.55 5.88 P
429 3.39 Cluster—3  MAHARASHTRA
lso'latoid MADHYA' PRADESH EAE) - 1. Thana 1399 —-252 13.40
Districts 1. Surguja 741 , 102 2. Kolaba 1528 0.31 7.94
GUJARAT : 3.29 3. Ratnagiri 1144 1.34 10.38
L. Kheda 1830 Cluster—4 ANDHRA PRADESH
2. Valsad 138 ?2; 5.08 ‘ 1. Nizamabad 1298 —4.47 5.01
ORISSA ’ 9.38 2. Medak 640 —532 4.55
1. Sambalpur 1 3. Karimnagar 813 -0.57 5.35
BIHA 33 0.51 4. Warangal 750 0.37 4.61
R 314
1. Santal Parganas " Isolated PUNJAB
¥ ke ~23 . Districts I. Hoshiarpur 1268 7.41 3.44
WEST BENGAL 6.09 . UTTAR PRADESH
{. Malida e
2. 24-Parganas :;ﬁ 307 1. Saharanpur 1762 384 4.59
~0.08 ,; 3; RAJASTHAN
' ° 1. Alwar 820 7.38 . 2.30
. MADHYA PRADESH .
. P 1. Gwalior 746 —0.85 3.86
GUJARAT

1. Ahmedabad 871 0.85 572
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KARNATAKA

-0.26 9.28

1699

1. NorthKanara

KERALA

0.90 23.50

1511

1. Cannanore

TAMIL NADU

1.38 8.41

1551

1. Tirunelveli
ANDHRA PRADESH

7.53
5.57

1839 -0.85

2519

1. East Godavari
2. West Godavari

ASSAM

1.53

26.24
8.22

0.34

1.27

1492
1412

1. Sibsagar
2. Cachar

IA XION#ddVe

3
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APPENDIX VII 97

POPULATION, FOOD AND LAND INBQUALITY Percentage of Holdings to Percentage of Area Owned by given Size Classes of Land Owned and Gini Concentration Ratios by Six Ranges of

15

14

13

12

11

10

Productivity per Hectare
8558 & |3 233 % ] l8 5 |glse S 1. Agricultural Productivity Level Rs. 1,600 and above (40 Districts)
IHEI 21X | 5538 |6 |¥ g S|2d @
< e Size Class Total of Per cent Cuml. per Total of Per cent Cuml. per Gini-Ratios
(hectares) Holdings of cent of area of area cent of X Yii Xivt Y,
~o v ~ |o e == e le = : = : B Holding Holding owned owned area
SEAR ir |5 8F R S & € - = (X)) owned
(Y)
wmsen 213 28 (gl @ |xlze|x )
S24E 2. I §i 2% R M l I 2 3 ¢ 3 6 7 8 9
[ ) i
| ) >05 3,568,823 39.832 39.832 1,035,809 02.833 02.833 307.423 164.994
TERS I~ o = o |~ Y 1,649,272 18.408 58.240 1,785,653 04.885 07.7118 1102.541 588.011
§. * %- 2 a % g = 3= - ?’3_ ;'3 1,608,016 17.947 76.187 4,099,286 11.213 18.931 2279.058 1633.234
. 20430 903,690 10.086 86.273 4,015,027 10.983 29914 3441.603 2711.854
30- 4.0 392,639 04.382 90.655 3,647,775 09.978 39.892 4392416 3726.352
[ [ I I R = & @ e 21 & « 40- 5.0 246,968 02.756 93411 3,129,401 08.560 48.452 7061.124 4775.623
s ¥ M - 50-10.0 461,724 05.153 98.564 9,921,602 27.140 75.592 9152.653 7541.663
100-200 107,911 01.204 99.768 6,312,520 17.268 92.860 9661.832 9279.221
20.0-30.0 14,207 00.159 99.927 1,456,188 03.983 96.843 9827.021 9681.298
gpdy 3 |2|% 8% =2&8|g 8 |Elsglyg 30.0-40.0 3761 00042 99.969 547869 01499 98.342 9893632 9832528
ITREZ 2|23 22 oz |28 I | Zlew | ® 40,0-50.0 1,221 00.014 99.983 228,323 00.625 98.967 9998.200 9896.502
50.0 + 1,355 00.015 99.998 377,364 01.032 99.999 — —
—ow - - 36,556,817 . 59831.280
§ SIx @ § & § § a 2‘ g 2 3 z 513 .* Total o 8,959,587 67117 593 28
| =& == B S I P S - =3 ~ = | Gini ratio = 7286.223/100 x 100
. =0.729
2292 (3|8 3= 2|T|F 9 (2|59 =
—_ =N S — < i - el =) =] o oo S
[ !
1. Agricaltursl Productivity Level Rs. 1,400-1,600 (15 Districts)
g 888 g1 8.8 88 g g8 g g |88 8 Size Class Total of Per cent Cuml. per Total of Per cent Cumi. per Gini-Ratios
oo X |l | & | e | - el | hectares) Holding of cent of area of area cent of X; Yiet X Y
(hecta Holding Holding owned owned area
N = —— —_ 0 [~ —~ —_ ~ |~ - [P S R (X)) owned
. )
N - . —
& A ] 5 3 4 5 6 7 8 9
= W [}
+ 2 3 S+ € s T
= '§ .% Z g g 0.5 1,964,900 41.861 41.861 551,678 08.691 08.691 916,756 554.147
£ 5 2 g3 TE o3 >,'0 1,027,961 21.900 63.761 838,519 13.209 21.900 2770.224 1819.233
Z o g ;E 325, . 0.5~ 20 '906.318 19.309 83.070 1,367,789 21.547 43.447 4845.058 3956.762
- e s i g: &% E 1.0- 20 175,537 08.001 91.071 944,482 14.878 58.325 . 6152757 5515.154
£ sEce E EEiss T4 54 g - 2 163,737 03.488  94.559 586,268 09.235 67.560 7090.507 6530.958
S Psodss i <§Lg: L3348 § V i-g~ by 99,028 02.110 96.669 471,316 07.425 74.985 8513.445 7445.486
S EESSEE E SEZ:Es EE3ED &£ 50-10.0 123078 02624 99.293 830,535 13.083  88.068 9292137 8794.030
- RCAVE SVES! ¢ S2EDE OXSxB &3 10.0-20.0 26,378 00.562 99.855 350,100 05.515 93.583 9497.309 9352.779
O b D P X N hE 100-200 - a0 00.086 99941 96,976 01.528 95.111 9574.448 9508.056
g§75%88 T (8 29 T2 s | %5 |7 30,0400 1,266 00.027 99.968 43,774 00.690 95.801 9610.324 9577.992
2352 1313 23 I1312 7 712213 40.0-50.0 473 00.010 99.978 21,129 00.333 96.134 9997.800 9613.304
$ER8 g% % R% § %)% & %883 500+ 999 00021 9.9% 245445 03866 100.000 - _
cooo S |l oo = I S S So |l e
| - .§ Toted 4693822 6.348,011 T8260.765  72667.901
| o
s F. ’ | 2 3. g5 ., o I Gini rzmo:_:~ 355952.8641100 x 100
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98 POPULATION, FOOD AND LAND INEQUALITY
IIX. Agriculturai Productivity Level Rs, 1,200-1,400 (26 Districts)
Size Class Total of Per cent Cuml. per Total of Per cent Cuml. per Gini-Ratios
(hectares) Holding of cent of area of area cent of XiYin Xiat Yi
Holding Holding owned owned area
{(Xi) owned
i)
1 2 3 4 5 6 7 8 9
Y 1,865,985 33.579 33.579 1,034,236 02.041 02.041 215342 (10812
0.5- 1.0, 1,151,111 20.714 54.293 2,215,875 04.372 06.413 916.792 437.260
1.0- 2.0 1,205,177 21.687 75.980 5,308,032 10.473 16.886 2072.127 1450.896
20- 3.0 552,525 09.943 85.923 5,263,873 10.386 27.272 3154.319 2483.007
30- 40 284,667 05.123 91.046 4,783,877 09.439 36.711 4125.567 3454.065
40- 5.0 169,048 03.042 94.088 4,359,343 08.602 45313 6944.165 4467.862
5.0-10.0 250,723 04.512 98.600 14,440,123 28.492 73.805 9119.415 7365.887
10.0-20.0 66,779 01.202 99.802 . 9,469,195 18.684 92.489 9658.339 9243.166
20.0-30.0 7,547 00.136 99.938 2,172,130 04.286 96.775 9798.321 9674.597 °
30.0-40.0 1,780 00.032 99.970 643,205 01.26% 98.044 9869.238 .  9802.537
40.0-50.0- 621 00.011 99.981 343,404 00578 98,722 9998.100 9872.299
50,0 4 1,098 00.020 100.001 647,601 01.278 100.000 — .
Total 5,557,061 50,680,894 65871.725 58412.388
Gini ratio = 7459.337/100 x 100
= 0.746 ,
IV. Agricultursl Productivity Level Rs. 974-1,200 (49 Districts)
“
Size Class Total of Percent  Cuml. per Total of Percent  Cuml. per Gini-Ratios
(hectares) Holding of cent of area of area cent of X Yi, X.. Y
Holding Holding owned owned area ) et .
X owned *
Y))
{ 2 3 4 5 6 7 8 9
- <0.5 6,192,118 38.715 38.715 1,506,724 03.247 03.247 343.673 189.6
0.5~ 1.0 3,147,908 19.682 58,397 2,612,469 05.630 08.877 1230.366 696'73
1.0~ 2.0 3,213,547 20.092 78.489 5,657,430 12,192 21.069 2432217 1824:007
2.0~ 30 1,292,887 08.084 86.573 4,602,484 09.919 30.988 3443.355 2824930
3.0- 490 1,342,312 04,591 91.164 4,076,998 08.786 39.774 4319.624 3737.006
40— 5.0 446,564 02.792 93.956 3,530,482 07.609 47.383 6785.502 4664.525
5.0-10.0 717,586 04.487 98.443 11,524,509 24.837 72.220 8985.089 7200.840
10.0-20.0 202,214 01.284 99.707 8,340,207 19.052 91.272 9602.183 911 7‘434
20.0-30.0 29,827 00.186 99.893 2,335,106 05.032 96.304 9788.016 9625.777
30.0-40.0 9,458 00.059 99.952 780,082 01.681 97.985 9869.260 9795.854
40.0-50.0 3,327 00.021 99.973 350,212 00.755 98.740 9997.300 9874‘000
50.0 + 4,349 00.027 100.000 584,752 01.260 100.000 — s
Total 15,994,016 46,401,455 66796.585 59550.795

Gini ratio = 7245,790/100 x 100

=0.72§

APPENDIX VI 99
V. Agricultural Productivity Level Rs. 600-974 (92 Districts)
Size Class Total of Per cent Cuml. per Total of Per cent Cuml. per Gini-Ratios
(hectares) Holding of cent of area of area cent of Xi Yie Xie: Y
* Holding Holding owned owned area
(X owned
(Y)
T T, 3 4 5 6 7 8 9
T os . 5062782 29.036 29.036 1,058,695 01.258 01.258 121.893 56.965
0.5- 1.0 T 2,832,788 16.246 45.282 4,576,735 02.940 . 04.198 531.882 268.336
10- 2.0 3,249,865 18.638 63.920 11,750,777 07.548 11.746 1290.673 871.753
20- 3.0 1,795,359 10.297 74.217 13,148,798 08.446 20.192 2103.681 1633.371
) 06.675 80.892 12,693,611 08.153 28.345 2913.002 2423.838
3.0- 4.0 1,163,820 ) -
40- 5.0 805,497 04.620 85.512 11,935,780 07.666 36.011 5537.244 3425.942
5.0-10.0 1,678,092 09.624 95.136 44,748,783 28.743 64.754 8355.129 6412.200
10'0—20:0 677.857 03.888 99.024 35,916,167 23.069 87.823 9398.566 8754.372
. 20.0-30.0 114,665 00.658 99.682 11,037,430 07.089 94.912 9721.088  9477.533
300 40.0 30,388 00.174 99.856 4,062,543 02.609 97.521 9845.901 9744.298
'o_ 50'0 % 11,151 00.064 99.920 1,681,456 01.080 98.601 9991.900 9860.199
:g'o; ) 14:196 00.081 100.001 2,177,199 01.398 99.999 — —
T : I 17,436,460 155,687,974 59810.959 52928.807
ota <459,
Gini ratio = 6882.152/100 x 100
. = 0.688
- -
VI. Agricultural Productivity Level Less than Rs. 600 (55 Districts)
] 1 Cuml. per Total of Per ceat Cuml. per Gini-Ratios
Size Class To:a? of Perocren . ren of area cent of X, Y., X, ¥
. (hectares) Holding Holding Holding owned owned area
(X)) owned
’ (Y;)
T T 5 6 7 8 9
1
. i
T '6‘;5“7’37 09.156 09.156 300,773 00.557 00.557 18.660 10.132
< 05 1135 09.034 18.190 956,086 01.771 02.038 139,244 70.040
0.5 1.0 632* Pyt 16.177 34,367 2,876,067 05.327 07.655 493.716 361.194
1.0- 2.0 1,132, e 12817 47.184 3,623,463 06.711 14.366 1002,802 815.414
2.0- 3.0 896,9 09.576 56.760 3,718,322 06.887 21.253 1596.602 1370.308
3.0- 4.0 670,101 07716 64.476 3,712,848 06.876 28.129 3524.967 2377.547
40- 5.0 539,906 20,047 84.523 14,330,946 26.542 54,671 6729.383 5234858
5.0-10.0 1,402,789 11229 95.752 13,468,704 24.945 79.616 8456.912 1827.049
10.0-20.0 785,795 02,558 98.310 4,699,974 08.705 £8.321 9102.03) 8756.586
20.0-30.0 178,974 pogat 99.145 2,302,082 04.264 92.585 9390.519 9210.911
30.0-40.0 58.415 o031 99.486 1.150,093 02.130 94.715 9948,799 9471.595
40.0-50.0 2381 515 100 001 2,854,836 05.287 100.002 — _
500 + - 36,016 00.
’ o 53.994,194 50403.635 45505.634
997, L
Total 6, Gini ratio = 4898.001/100 x 100
= 0.490
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106~ CONCENTRATION CURVES FOR LAND OWNERSHIP_{97| \ CHART 3 107
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NPK FERTILIZER PER HECTARE OF GROSS CROPPED AREA (IN KG.)

CHART 6
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FOODGRAIN SURPLUS (in kg

FOOD DEFICIT (in kg )
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PUBLICATIONS OF THE ICSSR/JNU PROJECT (1975-80)
'IMPLICATIONS OF POPULATION CHANGE 1872-197;

Director .
ASOK MITRA

Professor of Population Studies,
Centre for Regional Development
. Jawaharlal Nehru University

-

1. India’s Population: Aspects of Quality and Control, Demy 8vo, 2 Volumes, pp. 928, 1978

2. Implications 0f Declining Sex Katio in India’s Population, Demy 8vo, pp. 85, 1979

3. The Status of Women: Literacy and Employment, Demy 8vo, pp. 74, 1979 -

4. The Status of Women: Household and Non Household Economic Activity, Demy 8vo, pp. .78,
1979 o

5. Population, Food and Land Inequality: A Geography of Hunger and Insecurity, Demy 4to,
pp- 122, 1980

6. Population of Cities and Towns of India, 18721971, Demy 4to, approx. pp. 750 {in the Press)

7. Indian Cities: Their Industrial Structure, Inmigration and Ca

C pital Investment, 1961-71, Demy
4to, approx. pp. 150 (forthcoming) -

8. Functional Classification of India’s Urban Areas 1961-71 b

y Factor Cluster Method, Demy
4to, approx. pp. 175 (forthcoming)

9. The Status of Women: Shifts in Occupational Participation, 196171, Demy 4to, approx. pp. 200
- (forthcoming)

10. Shifts in the Functions of Cities and Towns of India, 1961-71, Demy 4to, approx. pp. 200 (forth-
coming) . .

11. Female Work Participation in the Three Crop Regions of India: An Intertemporal Study of
Rural India, 1951-71, Demy8vo, pp. 33 plus tables (mimeograph), 1980

12. Uninhabited Villages of Karnataka State 1872-1971, Demy 4to, approx. pp. 100 (being published
by Registrar General, India),

13. Inventory of Movement of Cities and Towns between; Different Si
1971, Demy 4to, approx. pp. 200 (forthcoming—
India) . : A .

ze Classes of Population 1872-
to be published by Registrar General,

-
§

14. Analysis of Use of CGHS Facilities in Delhi City, 1972-77, Demy 8vo, approx. PP. 90 (forth-
coming) , ) - : ,
15. Data Book of Furictional Ciassification of Cities and Towns of India, 1961

1, Demy 4to, approx.
pp. 200 (mimeograph) ,

Note: Item 1 is a Family Planning Foundation of I{ldia[ ICS§R Study; items 2.3.4 and 9 &’ﬁblimﬁons of ICSSR Committee
o Women’s Studies conducted at J..N.U; item 11 is an ICSSR Committee on Women's Studies/JNYJ Study part]
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