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Aspects of India's Bovine Economy:

Some Preliminary Results

Introduetion

1/

1. Past studies on India’s livestock economy have more or 1ess
exclusively centered on whether or not there is surplus cattle in India.
Those who assert that the exdsting stock is far in excess of whet is
needed, with prevalent technology, to meet current demand for:livestock
products and services, base their conclusion on essentially the
following arguments: ({a; The current replacement and growth
requirements of adult stock can be met with substantially fewer acult
females than the number presently maintained in the country by reducing
the mortality rates among young stock., (b) At the szme time, a
reduction in animel pormtlation will increase the feed availsbililty par
animal and that better feeding alone, without any cther change in

technclogy of the livestock industry, .can increase the productivity

of milk, work and also calving rates atleast in DTOporfion. While

the Liret argument is indisputsble, the empiricsl evidence fer the
secend is not clearly established. More importantly, one hes to
recognise thed, as in the case of human lsbour, the removal of redundant
animals and the effective utilisatio- of the reduced stock for meeting
the existing demand for work, milk and ezlves, would require mejor

changes in organisational arrangements in the agrieultural sector,

Tam grateful to, Chandan Mukherjee and Purushothaman Nair for assistance
in analysing data; to I,5,Culati, T.N,Krishnan, W.Krishnaji amnd
P.G.K.Panikar for comments on an earlier version of the paper; and to

Nerayanen Nair and Marvin Harris for discussions on various aspects of
the bovine econdmy which helped clarify and Shan?D several ideas
presented in the paper,

17 4 select biblograrhy of ezrlier work is given in the annex,



Preoccupation with the question of "surplus cattle",
important as it is, has unfortunately deflected attention from a
gtucy of the reascns why the. size and composition of livestock in
India are what they are, It has been, of course, reccgnised that
the presernt pattern.of livestock holding and management mey be the
result of ratiénal decisions in respense to ecoromicr foreces operating
within the‘ccnétrainis'of the existing socic-economic instituticnms,
rather than of irraticnzl roligious prejudice, - Marﬁin Harris

has made & ferceful statement of this view.point, Raﬁ' has pointed

to the existence of wide variations in the composition of cattle

herdgs between regions which are apparently unrelated tc the

réligious composition of their respective human porulations, Misra

has suggested - “the secular trends towsrds a deceleration in the

growih of cattle porulation, and -towards increasing specialisaticn

in the use of cattle for work,and buffalces for milk, reflect adeptaticns
in response to ecoticmic foroes. However, these observations have

act Leen followed by a systematic study of the variations in the
compesiticn of bovine herde or their prfductiVitY across regions,

and cver tiﬁe, rach less to explcore the factor$ which might

explzin these rhencmena. This paper is a preliminary attempt in

thet direction,

1. Marvin Barris, "The Culturel Beclogy cf Indias Sacred cattle,
Cultursl Anthrenlogy, 1966

2, K.N.Raj, "Indisn Sacred Cattle: Theories and Emrirical Findings",
Economic apd Fclitical Weekly, Mareh 17, 1971.

3. S,N, Mishra, "Scme Inferences.frcm Compesitional Chenges in
Livestock Population® TJAE, 1970 :



We begin,in Section 2, with a general review of scme salient
facts regarding the size and composition of bovine population
as well as its behavicur over time, This is fcllowed by a
discussion mostly of an expbratory nature, of the reascons
for observed veriaticng over space and time, of selected
dimensiocns cf the bovine popuiation, In particular we shall discuss
mortality patterns, the use of bovines as draught animels,
relative rcoles of the cattle and the buffalo ; and thHe pattern of
variation in the compositicn of the bovine herd across States and land

holding classes.
I

Size and Composition of Bovine Populetion

The oversll pieciure: India's bovine population in 1972, the year
of the latest livestock ceusus, was a little cver 235 million.,
There are trus gsome 4D borines for every 100 human beings and
about 150 bovines for every 100 hectares (ha) of cultivated areés.
Fy either drdex, the density of bovine pepulation in India is
amcng the highest in the world, Abcut 29 per cent of the

totel censists of youngstock, i.e, animals age 3 years and less,
Among the adult animels, the females slightly cutnumber the
meles, More thsn threc-fourths c¢f the bovine populaticn

are cattle:; buffaloes constitubte a 1ittle under a fcourth,

There are signiflicant differepces in the age/sex compositicn of

these twe categories of bovines (Table 1)



Table 1

Compesiticn of Bovine Populsticn . India, 1972

(in millions)

Cattle Buffaloes Total
No, % o, % No %
Adult males The5  41.8 .1 14.1 8.6 35.0
| tdult females 56.4 31,6 29.2 50,9 85.6 36,3
Youngstock L7.5 26.6 26;1 35.0  67.6 28,7
Total 178.4  100,0 574 100.0 235.8 100.0

Source: GOI, Directoraste of Economics and Ststistics, Ministry of
Agriculture and Irrigastion, Eleventh ILivestock Census, 1972
based on final figures of 18 Jamuary, 1976 (mimeographed).

In the first place, while there are 140 males for every 100 females,
emong adult cattle, there is an overwhelming predeminance of females
smeng adult buffaloes, with less than 30 males per 100 females. Second,
cattle account for about 90 per cent of all adult mele bovines while their
share in a“ult femslos is only 66 per cent, These point to (a)
the “ominsnce of cattle as a sonrce of dréught power; and (b) the
relatively high degree of dependence cn buffalces as a source of milk,
They also suggest that, unlike in the case of cattle, farmers maintain
 huffaloes primarily for milk production. Third, the proporticn of

youngstock is considerably higher amcng buffaloes than smong cattle.



Inter-State Variztions

4s may be expected, the density of bovine population, as well as

its ccmposition varies widely among the States. The extent of these
wriations can be szen from Table 2. The oversll density of the
bovine population relstive to cropped area ranges from less than

100 per hundred hectares of gross area sown in Rajasthm to _over

200 in Assem, In generel, and relative tc cropped ares, States
with a relatively high density of humah population (rural) alsc
tend to have a high density of bovine popﬁlation. Significantly,
however, the bovine density does ncot increase in the same proportion
as miman density. In fact the rate of increase in the former trends
td decline as the latter rises, and eventually levels off, The
density of adult males gnd of adult females glso shows a similar
relation with human density. Bul there is herdly ey correlstion
between human density and the mumber of youngstock per hectare

(Table 3).

Table 3: Relation between humen and bovine densities

2 R
Adults/Males/hectare 0.5619 + 0.6796% x - 0.0897 * x 0,757
(0.1242) {.0177)

. * o
Adults females/hectare 0.0151 + 0.2583% x - 0.0332 x = 0.565¢
(n,0756) (0.0108)

Youngstock/hectare 0.3083 + 0.0438 =x - 0.003C x° C.1399
(0.0089)  (0.0141)
1% ~
Total Bovines/hectare -0.R149 + =.0317% x =~ 0.1323 x 0-6825

(0.2358) (0,0337)
X=Rural populstion/ha



Table 2

Human (Rural) snd Bovine Population relative to

Cropped Area

States, 1972

Rural Popul- Bovine Population 10°

Cropped Density per ha.of crcpped ares

dult

STLTES 218" TR o g 305 roral g oBTRE. h? TR g%;;-igiiie goiilftiTofal
SEy BT #a%ES réhales stock
sndhre Pradesh 34.99 6.83 1.73 5 19.56 12.24 2.859  .558  .6%2  .408  1.598
L ssam 13.70 2.46  1.97 1.86 6.29 3.04 451 809 648 612 2.269.
3ihar. 50.67  8.01  6.09  4.48 18.50 11.0  4.61 728 554 408 1.690,
Gujarat 1998 309 3.86  2.96  9.92  9.91 1.935 312,390 .29 1001
Karnataka 12215 410  5.54  3.59 13.235  9.93  2.251  .413  .558 361 1.3%2
Kerala 17.82 62 .46 1.25 333 3.01 5,92 206 .485 415 1,106,
tiadhys Pradesh. 50.88 10,75 10.17 10.84 32.25 20.55 1.70  .525  .56%  .527  1.57
faharashtra 34.63 6.51  6.46 5.04 18.01  17.29 2.00° (377 .34 2292 1.042
Orissa 20.13 - 5.29  4.48  3.12. 12.81  7.94  2.54 666 564 .%93 1.623
Punjab/Haryana 18.46 2.65  4.%  4.58 12.15  10.68(¥)1.73  .252  .457 L4290 1.138
Rajasthan 21.19 £.09  7.10  5.87 17.06 17.26. 1,23  .237 411 .340 .96
Taril Fadu 28,65 5.04  5.14  3.24 13,42 7.55  3.79  .666 .68t L3182 1.777
Uttar Pradesh . 76.00  15.34 13.%4  10.16 38.84 23.02  3.29 665 L5768 440 1.584
West Bengal 3%.51 5.26 A.0% 3.4% 12.70 7.02  4.7% L1483 566 LAEE 1,798
Scurce: Hural Population:  Corena 1o7m

Census 1971. Bovine Fopulation, Livestock Ceinsus 1372,

Cropred arco: 3 year average for 1970-1, 1971-2 and 1972-%.



A comparison of the regressicn of coefficients for adult males

and adult females suggests that,as population density increases, the
numnber of adult meles per hsctare tends tc rise faster than thet

of edult feralos imitially,  ond thet, while both of them
decelerate, the degree of decéleration is greater among females,

In other words, as one moves from are;s of low te high human
densitles, not only does the tovine density rise, but the proporticn
of adult males in the herd seemstc rise and that of adult female to

fall,

As regards the relative importance 5f cabtle and buffaloes, cattle
are seen to cutnumber buffaloes in all States except Punjsb and
Haryana; the degree of their dominance in the bevine pormlation,
however, varies a great'éeal (Table 4). The ratic of cattle to
buffaloes is well below the naticnal aversge in Andhra Pradesh,
Gujarat, BRajastan and Tamil Nadu, while in Assam, West, Bengal
and Orissa the retio is much higher than sverage.
The dominance ~f cattle is generally more marked ameng ault meles
than adiit females, In génaral, the cattle-to-buffale ratio
anong the former is higher end 4s in'icative of the overwhelming

' in-mcst parts of the country,
rcle of cattle as a source of draught power{ Kerala, and to a much
smaller degree, Assam, Orissa and West Bengal, are exge@tibﬂSy
to this genersl pattern. Iﬁ_Kerala, for instance, though the cattle
porulation is sbout six times thet of vuffalces, there are only
170 adult male cattle for 100 adult male buffslces., This reflects
an ﬁnsually high mortslity rate among adult male cattle, as well

as the considerably more widespreed use of buffalces for draught

purposes.,



The preperticn of adult females to adult males is much higher

for buffaloes than for cattle in a large majority of the States
However, in Assanr, Kerale, Orissa and West Bengel the propertion of
adult meles amcng buffeloes is crhsiderably greater than that of adult
females. In these arcas the use of buffaloes for draught purposes is
at least as important as for milk., Ecological factors might be
respcensible for this: All these States happen tc be areas of
relatively high rainfall with ricé as the dominant crop;and buffaices
are parﬁicularly well suited feor ploughing and land preparation for
paddy cvltiwtion under these conditicns, It is alsc possible that
the buffaloes in these regicns are of inferior breeds with relatively
low milk yields, and ceonsequently their attraction as milch

animals is not as great as in cther parts of the country,

The ratio of young steck te tetal populaticon is generally higher

ameng buffalces, This is true in all States except again, Assam,
Orissa, Kerala and West Bengal., Apart from the differeénces between
the twc groups of States mentioned above, there are ccnsiderable inter-
State variations in the proport cno of youngstock beth among cattle

and buffalces, Since the muber of calves born is a function of the -
nomber - of adult females, States with a relatively high proportion of
adult. females may be expected to have a larger proporticn of young-
stock., The corrglaticn coefficient between these twe veriebles is in
fact positive and significent for cattle. (0.476C , significant at 5%)
end even more sc, for buffeloes ( + 0.7255, significant at 1%).

Nevertheless, this leéaves a substantial part of the cbserved variaticms



Table 4 — Composition of Bevine Population By States, 1972,

Cattle Buffaloes igt%ﬁ?fziozzttle gi?%3¥%%€y = %gzgg%gg

AM AR XS Total Ll AR Y5 Total AN Total Cattle Eggga— Cattle Buffaloe
Andhra Pradesh . 43%.9 33.8 22.3 {100 19.0 49.6 31.4 100 43097 1.2t 1.77 42.4 59.8 92 70
Asgam 45.0 31.1 23,9 100 49.1 39.9 11.0 100 11.25 11.06 14.17 60.4 53.1 102 95
Bihar 48.9 28.1 23,0 100 19.5 51,7 28.8 100 10.16 2.20 4.05 32.8 4%.4 94 55
Gujarat At.5 28.1 24.4 100 1.2 58.68 40.0 100 71.28 .89 1.86 54.83 58.4 92 20
Haryana 2a.7 29.6 21.7 100 2.4 50.9 46.7 100 1%.23 T 97 5C.4 66.9 g2 44
Himachal Pradesh 41.5 31.0 27.5 100 2.6 66.6 30.8 100 64.4% 1.56 4.00 47.0 15.1 94 29
Jammu & Kaghmir 33,5 %7.2 29.7 100 10.1 58.0 31.9 100 13.78 2.08 477 53.1 57.5 - —_
Karnataka 7.9 37.3 25.8 100 9.5 56.0 34.5 100 12.44 2.07 3%.12 46.1 59.5 94 59
Kerala 1%.7 45.5 40.8 100 47.9 %3.1 19.0 100 1.73 &.3% 6.05 51.1 60«5 SO 91
Madhya Pradesh  36.3 30.7 33.0 100 19.8 45.1 35.1 100 8.37 3.19 4.57 39.3 47.4 91 61
Maharashtra 12.2 31.1 2607 100 9.3 56.4 34.3 100 20,15 2.45 4.45 41.9 5B8.4 95 44
Orissa 40.7 35.2 24.3 100 45.0 '31.5 23.5 100 7.40 9,16 8.22 393.2 47.0 94 89
Punjab 4% .7 27.2 31.1. 100 7.2 51.3 41.5 100 5.44% .54 .89 64.0. 66.6 106 46
Rajasthan 31.6 37.0 31.4 100 3.2 B4.3 42.5 100 26.81 1.85 2.72 48.6 54.2 90 50
Tamil Nadu 43,9 345.6 21.5 AOO "1%.9 52.1 34.0 100 11.40" 2246 3.71 52.2 64,1 g4 7%
Uttar Pradesh 52.% 25.7 22.0 100 12.9 52.3 34.8 100 8.43 1.02 2.08 47.6 57.0 110 59
West Bengal 59,9 ‘32.0 26.1 100 63.3 24.9 11.8 100 9.08 18.57 14.12 50.9 63, 89 83

Source: Liwvestock Census 1972. AM - idult Males lLactating efficiency - Ratio of ¥o.of

ALF - Adult Females

Ts - Toung Stock

Pemales in wmilk to total adult

fomales.
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to be explained, The other reluvant factors would be the mortality
rates among youngstock, the breeding efficiency cf female animals,

and the rete of growth of adult stock., The first twe facters, one

expec?S,will be ne;afiVely cesociaoted with the proporticn of

young-stock, while the last should show a pogitive assceistieon,

"Variations by size of hoidings

The felation batween humen and bovine densities can also be seen

from the variaticns in the pattern of bovire stock in relation to
size cf landhcldings, Such deta are available from NSS for the
country as a whcle relating tc 1960-1, and by Stetes for 1972, The

all-India data for 1960-1 are set rut in Table 5,

The average rumber of bovine stoék per unit of cultiwted area
declines sharply as the size of helding inerzases, Thus holdings
wiﬁh less than on: acre carry over six times as many bovineé per
unit érea as holdings of 30 acres and more. Siﬁée the land man
ratio is peositively relastd to size of holdings, these data also
corrcberate e rositive asscoiatior between human &nd bovine

densities shown by the acress-State comparisons,

The cohrositian of hovine stecl held by hol“irgs belcw 1 acre are
quite ffferent frem the rest. The propertion of adult males in
the bovinesgcwned by them is crngiderably smaller than the average,
ant that of adult females and of youngstock correspondingly larger.
This pattern holds beoth for eabtle amxl buffeloes. The prependerance

of edult females in the very small holdings would seem tc suggest



“able 5 Composition of Catile and Baffalce by vize Cloes of ope  holdings, 431 India 1960-61.
Sige Clags B ovines Cattle BuiTaloc Ldult/Hale/Penale Cat&%gésou
(4cres) rer 100 j5u1t Adult  Young “otal  Adult  idult Young Total Cattle Dovines Adult adult Toiel
acre ales TFemales stock Malos Females stock Males Females

below 0.49 270 19.4 4%.8 36.6 100 12.6 58,5 23.9 100 VA .21 .83 71 .77
0.5 - 0.99 181 3.7 31.8 %0.5 100 17.5  52.8  29.7 100 1.9G 3% 69 .67 .78
1.0 - 2.49 138 46 .8 28.3 25.9 100 26.6  45.0  28.4 100 1.69 .59 .87 .69 .78
2.5 = 4.95 105 47 .4 28.7 2%.9 100 21.0 4.1  30.6 100 1.65 A4 T80 .72 .a1
5.0 - T.49 75 45.8  29.4  24.8 100 21.7  46.5 31.8 100 1.56 .47 .88 .69 .78
7.5 - 9.99 70 45.9 29.1 25.0 100 21.6  46.8  31.6 100 1.58 L46 .59 70 .79
10 -12.49 66 17 .7 29.3 2%.0 100 19.3  47.5  33.2 100 1,62 V41 69 .66 .76
12.5-14.99 64 14,8 29.8 25.4 100 17.7  49.0 33.% 100 1.50 .36 .85 .67 R
15 -19.99 55 47.0  29.3  23.7 100 12.4  52.3  35.3 100 1.61 .24 .92 .64 .76
20 - 24.99 42 45 .1 %0.6 24.3 100 12.8  52.8  34.4 100 1.47 .24 .92 .66 .77
25 -29.99 %9 45,1 30.8 24 100 1%3.6  51.0  35.4 {00 1.47 .27 .91 NS .76
30 -49.99 32 4.2 30.5 25.2 100 1.1 51.8  36.68 100 1.46 .22 .9% 65 .76
Over 50 28 12.2 31.2 2%.3 100 12,7  53.3  34.0 100  1.35 24 .92 .65 .78

Source: Cabinet Secretariat, Nationdl Sample Survey Report MNo.113, New Delhi, pp.79 & 97
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that they concentrate more cn producing milk, Beyond the. ome: nofa.Fimit,
thg pattern changes: both =zmong cattle snd buffaloes the ratic of zdult
males shows a mildly falling trend, and that of adult females a

risg as one moVes up the scale of Tand holding., There is some
indieation © that lafger holdingé have 2 somewhat larger proporticn of
buffaloes as youngstocl; there is no clear trend in the properticn

of youngstock smong cattle.

The relative importance of buffaloes doesnot seem tc vary much between
different landhcldings, However, it would appear that larger heldings
tend to have a higher propertion of adult méles as cattle, while the ratio
of cattle to buffalies among adult females seems negatively correlated
tc size of helding, Larger holdings apparently depénd to & greater
exent on buffalees as a source of milk, The ratio of cattle
youngstock to total youngsteck also seems te be the lower in larger
holdings, though the relationship is loss proncunced, and more

erratic, in the alult female categery. But since the cattle-buffalc-
ratio is highly variable hetween regions; -one phould be cauticug in:
drawing conélusicns from Aail-India date,

Trends in total pepulation

The total hovine populaticon has risen bf socut 19 per cent over the
last 2 decades (Table £}); Mast of this increase however took place
during the fifties, espeecially between 1956 and 1961, (The reascns
for the excepticnglly large increcse in the latter period need to be
cxamined), Since 1961, the population hes risen by barely 4 per cont,

most of it between 1966 and 1972, The adult male and youngstock popula-
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Table-b

Trends in Bovine Population, 411 India, 1951-1972

(Nos. in millions)

- e = = mm e — mr mm e mm am aem mm 4 e m e mm Me me = mm e = e sa mA em R e e mm = re

1951 195§ 1961 1966 1972 1956/51 1961/56 1966/61 1972/66

e T T T T T e O

iAdult Males

C 61487 64,87 72.53 73.32 74.49 4.85 11.2 1.1 1.6
B 6.73 6.51 7.68 £.20 8.07 -4.0 18.0 6.6 =-1.6
T 66.65 71.38  ©£0.21 81.52 £82.56 4.0  12.4 1.6 1.3
Adult Females
C 49.37 49.93 54.20 S54.68 56,40 0.1 8.6 0.9 31
B 21.86 22.35 25.02 26.16 29,24 2.2 11.9 4.6 11.8
T 71.73 72.23  79.22  80.584 85.64 0.8 9.6 230 5.9
Youngstock ‘
C 43.58 43.81  486.83 48.05  47.49 0.5 11.5 1.6 -1.2
B 14.76 16.09 18.50 1£.59 20.12 9.0 15.0 0.5 8.2
T 58.34 59.90 67.33 66.64 67.61 2.7 12.4 -1.0 1.5
Total
C 155.26 158.67 175.62 176.06 178.38 2.2 10.6 0.3 1.7
B 43.40 44.95 51.20 52.92 57.43 3.6 13.9 3.3 L5
T 195.69 203.51 225,82 220.98 235.81 2.5 - 11.4 0.95 2.93

Source: Livestock ‘Census

Cattle
Buffaloes

Total

Il



tiom seeams to ‘hrve  grown censidzrably faster than a?ult female
during fifticer In the sixtiegwhile there was hardly any rise in
the former two categories, the number of adult femeles contimued

te grow.

Throughout the pericd, the populaticn of buffaloes has ceonsistently
grown faster then thdt of cattle, the difference being most marked
in the adult female and the youngstock categories, Significantly,
argl in sharp contrast with buffaloes, cattle youngstock penulation
has been declining in abs¢lute térms during the last decade inspite
of the reducticn in mertality rates. The decline is especially
marked amcns male youngstock and presages = reducticn in the number
cattle in the cceming years. The behaviour of the adult
of adult Msle buffalc. porulstion is rether erratic. After declining

scme 5 per cent between 1951 and 1956, it rose sharply in the

subsequent. decade, but fell again during 1966-1972,

The steedy rise in the ratic of buffaloes to cattle amcng zdult
female shcws that farmers have been yprogressively shifting to
buf“:lces as a2 source of milk. In 19571, there were A4 adult femzle
buffzloss ser every 100 adult cows; by 1972, the ratic had risen te
53 The loctating efficiency of cattle seémscté-have rrmeined
remarkably-etokle; thot of buffaloes rose sharply betwean

1051 and 1956, fell in subesequent Jecade and despite a

reccvery in 1972, still remain well below the 19561evel (Table 7)



Table-T

Trends in Adult FPemale Bovine Population
ALl India, 1951-1972

Breeding Cattle

Total 46,38 © 47.26 51.00 S51.76  54.42

In milk 18.97 20.10 20.67 20.97 22.04

Per cent 40.9 42.5 40.5 40.5 40.5
Breeding Buffaloes

Total 29.01  21.69 24.24 25.52  28.51

InMilk 10.22  11.82 12.46 15.92  15.07

Per cent 48.6 54.4 51.4 50.6 52.9

Ratio of breeding cattle
to buffalges 2.28 2.18 2.10 2.02 1.92

r em em e v am e o e omm SR omr oam MR o e e e em em e e me e mm ma s v mm wm = e
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Chenges in Land helding classes

Some idea cf the behaviour of bovine stock, oversll and by major
categories, by size class of holding is available from the Naticnal
Sample Survey for 1907 and 1972, The data are summardised in

Takle 8  Chenges in totel bevine population, and its major compenents,
cbtained from the NSS deta are broadly in accerd with Livestock Censvs
data: Between 1961 and 1972, there has been a marginal increase in

both adult males and »dult femeles, but hardly any change in

youngstock pepulaticn. The increase in acult female population is

however,iess then in the Livestock Census,

The data shew total bovine population per househcold es well as thov

¢f adult males, acult femeles and youngstock, have declined in
prectically 11 land hclding clesses. In the very small holding (with
less than 0.2 hectéres) there has been s rise in the total bovines

and adult males, There was alsc an excepticnally largs change in the
D.4 te 1,00 hec£are grour in all categeries, {This is so much at

cdds with the genersl polteln and the numbers for 1972 are sc implaucicly
lerge as te raise deubte en the sccuracy of this estimate.) In the
remeining  greurd, it seems that the decline in total hcvine

étcck and of adult femeles per houschold has been scmewhat grester
than sversge in the larger helding heusehelds, an” lower than averaz>
among the smeller holdings. But the extent of declige in adult

females and youngstock bears no relaticnship at a1l to sizs of holding

1. In s¢ far as aversges for particular land hilding classss are
stbiect t- larger margins of errcr than the average for the vemrls
as a whcle, all these conclusions should he treated ceuticusly.
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Table 3 — Sige_2nd Jowacsition of Bovine stoce par G wousgus:4o by 2ize class

-

i

of operaticnal heldinge in Lural aveas, 1361-62 and 1373-72.

ize clas Total Bovines Adult Males Adult Fenmales Toungs tock ggtéﬁfgilg;tilag
Ein acres 1964-2 1972 1961~2  1971-2 1961-2 1972 1951-2 1972 LB LS 32
0.01 - 0.49 66.30  7%.80 12.72  21.58 29.94 29.%35  2%.64 22,87 2.75 4,66
0.50 - 0.99 155,83  153.09 58.%6 58,04 60.40 58.19  41.07 36.77 3.5% 4.27
1.00 - 1.24 247 .6% 185,74 108,80 78.71 81.792 6£5.56 56.51 41,47 3.81 374
.25 - 2.4y 2520.54 1186.75 752.84 540.31 &.30
2.50 - 4.9%  364.81  %65.70 161.89 164.70 117.74  141.37  85.10 81.71 4,21 3.59
5.00 - 7.49 500.69  475.i0 208.08 200.91 175.19  158.20 113.12  115.5% 3.9 3.79
7.50 - 9.99 580.17  540.93 235.46 230.76 191,10 186.06 153.61  12%.41 3.5 3.37
10.00 - 12.49  627.22  621.82 255.1%  246.46 217.29  225.47 154.30  149.89 3.%5 3,18
12.50 - 14.99  724.06 677.65 276.28 262.07  255.01 253,07 192.72 162.51 3.45 3.18
15.00 - 19.99  787.16  721.55 304.680 232.96 276.09  267.09 206.27 171.50 3.20  3.%6
20.00 - 24.99  841.72  T77.46 317.74  294.5C 205:97  288.77 218.01  20%.89 3. A1 2.9
25.00 - 29.99  931.2t  907.85 340,28 342.15 345,23 329.66 2450.70  236.04 %.07 %42
30.00 - 49.99 1131.71 100%.%5 33@.88 376.8% 385.86  372.20 263.69  254.06 2.45 3,86
Over 50 1636.19 1401.42 603.21 526.04 603.00  529.61 429.93  34%3.77 2.92 3.35
All sizes 307.54 . 2703022 121,61 111,94 107.62  98.06  Tu.41 67.43 3.51 3,47

Sovrece: 1851~62, GOI, Caﬁinct Secrztoriat, Hotioral Sam-lcz Survey. Report Ho. 140

Tables with rotes cn som. _Asvects of Land Heldipgs in Rural
Septom bh; 1261 = July 1362, (Daihi, 1)61)
1971-72, GOI, Departmert of Statietics, daticnal Sawple Survey fuwber 215,

Arsos. Y7th Found

_20th Reund, Suly 1974
Septembe? 1872, Tables on ioldings, i;l Ind;gL(F?ebryary 1376).
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Thz overall decline in cattle to buffalc ratic is lergely concenir-ted
in the middle size hel“ings (from 1.00 to 10 hectares; helings belew
cne hectore. , and those abcve 10 hectaresg appear to have substantially
increased the share of cattle in their bevinestock, There is alsc &
metbern o the irrrevenmcnt in broeding efficiency. - There has heen
hardly erny improvement in the smell hol?ings; the extent of improvement
seems te inereese with the size of hrldings 1411 sbcut 10-12 hectares,
Lofore tnpering ~ff in the largest 2-3 landhclding class., A mere
‘isaggregeted ghbnte-wise analysis of the change in the pattern of bevine
stock by "ifferent classes of holdings would help understand whether
the ~att: ms reverled by the all-India data are widespread or whether

they reflect ghifts in the spatiad Aistributirn of bevinestock,

111

The Pattern cf Mortality
A cleser cxaminatien of the sex composition c¢f youngstock (see table 5)
revezls sceme.rather puzzling features. Since the rearing of bovines
from birth to adulthcod involves substantial cests, cne would expect
the marked plurelity cf mele cattle at the acult stage, and of
femeles among buffaloes, to be reflected in the sex ratios of young-
stock as well., This is indeed the case for buffaloes whose sex ratic:
(mal s per lundred females) is belcw 100 in all three age groups for
which data are available and declines steadily frem 0-1 to the 3+
age.- greup. (Table 9)  The latter suggests that the sex ratios are
rrogresively adjusted frem birth to aéulthood to achieve the ﬁesired

sex distrituticn ¢f adult stock: The behaviocur of sex ratios amcng



Table - 9

Sex Composition of Yattle and Buffaloes

in Different Age groups
411 India, 1966

e i e mm e am mn mm e — ww wew e e am R e bm e e

ST Tt -0 : T T T TCattle Buffdloes
01 1-3 B4 01 §-3 3+
Moles (milljons) 11.2  12.1 7%.3 4.0 5.4 8.2
Femalss .
(millions) t1.1 13.6 54.7 5.9 6.3 244
tales/100
Females 100.7 39.6 136.2 67 - 39 32

Source:- ¢ 0 I, Ministry.of #griculture, Diredtovrate of Economics

and statistics, Indian Livesfock Census, 1966, Vol, TI

Detailed Pables, Fart I, (mimeo. 1572)



cattle acress age groups is very Aifferent and seems te be erratic,

The sex ratin~ is ¢lese te 100 in 0-1 age group, declinss substantizlly
in the 1-3 age groups, bzfore sherting up te over 1300 among the

adult animals, Prima facie, it is difficult tc see why the sex

ratic smeng young cattle should be sc far cut of line, nct just

in megritude but directicnally as well, with the ratioc ameng adult
stock,

This pottern seems to prevail in mest parts of India, Tt will be

gseen frem Teble 10 that in most States, as in all-India, survival rates
of buffalces calves from birth tc age 1 and then on te adulthedd,,

are considorably less thanrthose of cattle. Most states alsc confrrm to
the al ~India petterm in thet, the survival rate for castle calves
through the first yesr of birth are roughly the same for beth meles
znd females, the major :excerticn heing OGujerat and Kersla, /irin,
in mest Stotes, s in all Infis, mere females aged cnc year survive

te atultheo? than males of the same sge even though males »re
prodeminant in the adult pepulsti-n. The significant excertions te this
‘rattern are (ajerat, Punjab and Uttar Pradesh, In all these

nnecs, fewer femnles calves survive te a”ulthecd compared tr males

ant this pattern is censistent with the cbserved sex ratios ameng
Adults, In Kerala, again, the relative survival :t-'ates of male and
femals cattle through the young age is consistent with the sex ratic

cf adult stock, The deviztions froem the all-India pattern are

fewer in the case of buffalces: In mest cases the relative surviv-l
rates in the young sges are consistent with the cbserved sex ratios

~f a'ult stock which gencrelly show' o morked plurality -of ~females.



Table-10
Survival Rates of young Bovine Stock by States, 1966

iCattle _ Buffaloes. _
STATES Maleo ;emalé 3Male Femgl; ['ale Female éaie Female
Andhra Pradesh <576 1.000  .472 530 671 L5669 227 L3R
Agsam 1.000  .931  .388 WA3T 0985 .9%2  .409 L4571
Bihar .943%  1.000  .612 752 .G21 0 .997  .292  .594
Gujarat 1.000 .837  .581 .55% 0,300 .63 .073 .580
Haryana 1,000  .906  .379 504  .673 1.000 0.¢0t 572
Jamnu & Kashmir 0.967 1.000 0.6%0 629,385 .860 135,461
Kerala 0.682 1.000  .245 594 514 LB16 372 303
ladhya Pradesh 0.982  .396  .723  .9862 653  .BT3  .400 .79
Manarashtra 0.984 L9885  .600  .633 ,4%7  .750 150 .36
Hysore 1.000  .986  .446 LA84 ,520  .805  .143  .322
Orissa 1.000 0.937  .430 514 1,000 .944 L4430 482
Punjab 1.000  .998  .567 .5%% 575 .865 .130  .565
Ra justan 0.993 948 497 LT TGS L3999 L2414 799
Tamil Madu 939 1.000  .455 461 695 040,205 L247
Uttarpradesh 1.000 .950  0.461 424,629 LOBT 143 372
Yest Bengal .936 1,000 0.570 508 L7120 V73T .292  .345

Hote: Computed frem livestock Census data for 1966 using the same assumption

as for all-Indiz (Bec Tahlc 3). In tie casc of.cattle, the number cf
lves in C~1 group exceeds the nuwber of cows in milk in most States.

Therefore, the calculations arebased on the manber of males or femrles
in O-1 group, which ever is higher.

In the case of buffaloes, the nunber of ®alves born is, in all states

except Orissa, taken as equal to the humber of females in nilk. In
Orissa since the povulation below 1 year is greater than buffalces in
milk, the number of males below 1 jear igs taken as the stnrting point.
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Relative mortelity rates, and therefore sex ratios, follcw this
genaral pattern throughout the last 2 decades, with indicaticns of scme
seculer trends, (Table 11) Ameng cattle there has besn a stesdy
derline in the mumber of male to female calves below 1 year
suggesting thet the mertalily rate of females has fallen relatively
to thet of males. The mortelity rates in the 1-3 sge group seems it
have fallen for octh sexes, but the f511 is censidersbly greater and
mere susteined amcng females.. While the nmumber of males per female
in the 0-3 group has steadily fallen between 1951 and 1966 ( the
datz for 1972 are not yet aveilsble)}, the ratic has moﬁed in

the opposite directicn ameng adult cattle. The apparently odd
pattern. of mertality as between sexes of cattle at different ages

hes been intensified over time.

Ameng buffalces, there has been some decline in the number of malec
per femsle in the 0~1 age group suggesting that a rise in male merta-
1ity in the first year of birth relative te female mortality, Fem~lc
mortelity hss defirdtely fsllen in the 1-3 age group; the decline

of r-rtality ameng adult meles is less pronounced and apﬁarently

nct sustaine?, A4S a result, the sex ratic in this group mcves
rather erraticelly from census to census., In the adult age group,
there was a slight rise in the number of males per female hetween

1956 amrl 1966, but the ratic has since fallen rather sharply.



Table-1]

"?rendé in S¢x Ratio. of Cattle and Buffaloes by fge Group
41l India, 1951-1972 -

1951 1556 - 1961 1966 1972

Cattle

Sex Ratio O-1 104,45 103.2  101.2 100.7  n.a.
1-3 97.6  95.9 90.%  £59.6 n.a.
34 124 131.6 0 135.6 13%36.2 132.%

Yortality Rate

1-3 Male L., - 547 L] 45 n.a.
Female n.z2. LA2F .351 ST n.a.

suffaloes .
Sex Ratio 0-1 68.6  GG.6 69T 67.5 n.a.
1-3 45.2  37.9 41 ‘38.7 n.z.
A+ %1 .0 29.9 31.5 22.3 27 .6

. Mortality Rafe
1-3 Male n.a. L5620 790 .802 n.a.

Female n.a. .24 489 488 B.d.

Source: Livestock Censuses.

Sed Hatio is defined &s number of males per 100 females.



Assuming that at birth there is an approximate parity between
males and femsles, changes in sex ratios across sge groups are
essentially = roflecticn of Aifferential mortality (whether due
to natural causes or to slaughter)., We have made rcugh calculations
«f the rversge mortality rates in 0-1 and 1-3 age grour on the
basis of deta from the 1966 livestock Census. (Teble 12) They
show that in beth age groups, the cverell mortality rete is much
higher for buffalces than feor cattle., It seems unlikely that thice
is due te greater natural susceptibility of ycung buffslces to
fatal infection and discase than cattle; more likely, it is e
reflectirn - £ delib rately greater ne-lect cof huffalece yuingstoak
by farmers. Of grester significance frem the view point of the sox
ratic is the ifferential mertalify of males an? females, In the
case of buffalces, the rate of maie mortality is higher than thét
for fewales in hoth age groups, the difference being particularly
proncunced in the first year of bifth.- In the case of cattle,
there seems tc be little Aifference hetween the mortelity rates cf
the twc sexes in the first year of their life. But = - betweenl and
-3 yesrs of age, the mert:lity rate amng males is sigrificently
higher than smcng females., It seems highly impiausible that this
change in the wmortality pattern between 0-1 and 1-3 age grcoups cul”
be the result of any naturel facters., If, on the cothr hend, 1t
is the result of fdeliberate decisicn on the part of farmer, it
seems rather odd that they should let fewer meles survive to adulth: o
relative to fomedes, when ot the asult strge they heve to carry

a lot more males than femsles,
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Table-12

Rough Bstimaies of Survival Rates of Cattle

and Buffalces in different age groups, All

India, 1966
Cattle Buffaloes
0-1 Male 1.0 .B15
Female 0.594 312
1-3 Male 0.557 .198
"enale 0.622 512
Aggumption:

1. The number of -calves born in any census year equal te
twice the number of male and of female calves in the
0-1 agoe group or the number of breeding females in

nilk

whichever bs higher.

2. Mumber of cnlves born in the irner-censal years ssti-
nmated by linear interpolation.

over

3. HMortality rate in the 0-1 age group does not change

4. Survi

si.ould have born in t-1 and't_

time.

ving calves of 1-% years age in year t(pt—B)
2

Survival rate = pt jé:élv
TR g e

)
Vhere, b

Wotes: a.

refers to the number of calves born in year t.

Since the number of calves in 0O-1 excecds the nucher
of breeding cattle in milk, we have taken the nupber
of male calves in this age group as the basis for
survival rate calculates.

In the case of buffaloes, since the number of calves
in O-1 is very much lower than the numbePd of breading
females in milk, the number of calves born is assuned
to be egual to the latter, and divided evenly between
male and female. Note that these are only crude appro-
¥imationg of the number cf calves born.
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Tt is prssible that the observed sex ratic at the adult stage
does not reflect fomer!s perference sc much as the differential
mortality rates ~f the sexes at different stages of adulthoclé,
There is indeed scmé indicatirn that the mertzlity rates of adult
males end -femsles follrw divergent patterns. Dandekar has
estimated (See Toble 13) on the. basis of dsta cillect in 1950-51
that, ameng adult caftle, femeles have a ccnsidently higher

nortality rate than males and that the difference increases

sharply within age, Thus between 3 and 6 yenrs, the nverage mort:lity rote

for females is some o 40 per cent higher than for males; in the
£-8 age group, it is over 300 per cent, Thereafter, the mortality
rates of the twe sexes seem to éonverge rapidly. By centrast,

the mortality rate ameng ault huffaloes is consistently higher
for males, tHe difference reaching a maximum inthe 5-6 age grouy,

farling cff quite raridly thereafter.

Since there is no streng reasen to helieve that the adult female
cattle is inherently mcre prone tc disetse and death than the
buffale or the male cattle, the differential mortélity rattern
can cnly be explained in terms of di‘Terential care and attenticn
given to different categeries of animals, Dandekar'!s sstimates
suggest that the mertzlity rate ameng females cattle is nct very
Aifferent from that fer female buffalocs in the 3-6 age group;
but thereafter former rises sharply while the latter shows but a
merginal rise till ahout 9 years. Neglect of the cow, which

usually takes the form of indifferent or inadequate feeding arn?
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Table~17%

. snnual death rate of‘cattle and buffaloes at different

Lge group

Below 1
1-2
2-3

G

ages: 411 India, 1950-51

(iverage death rate per 000 animals)

Bullocks Cows Calves He—%ggga— ﬁhfaggffa- Calves

263.2 366.5
34.5 134.7
55.2 154.8

60.9 85.5 149.% 3.2

60. 85.9 145.3 83.2

60.9 85.% 198.7 74.9

41.0 4.1 151.8 85.6

25.6 94..1 151.8 £8.6

26.6  126.0 151 .8 PO 6

128.6  174.0 164 .4 136 .4

“ource: Dandélar V.H., Pecond Report on the Pogna Schedule of the

Note: 1.

ggéional Samplc - Survey, 1550-51, (Poona, 1954 )
W67,

The basis for these estimates arc explained thus:

"Pata on distribution by age of different animals as well as

on deaths and slaughter in four weeks prior to the interview

were collested. ‘“he latter related to the foerrer gives four

weekly death rates in differsnt age groups. In order %o derive
annual death rates from the above dota,.the following proccdurs
was adopted for the age groups 0-1 and 1-2: TFor the ipe group
0-1, the weckly death rates for succesasive 13 periods ware
obtaized from the four weekly denth rates for O-1 and 1-2
(namely, 35.7 and 4.6 for cattle) by taking weightcl averages,
the weights being 13, O3 1, 725 2, 1153 ... 12, 1. Ihcsc
de~th rates were then successively applicd te surviyals at the
end cof each to get annual death rates of the CO-1. lhis wcasu~
16043 cBRRRETE OBy G R Y00 (Below, | Teor see ybich yil cic
infant mortnlity rate as usually npeasured nawmely, the runber
of live-born calves which live to year 1) The death v.te for

1-2 is derived on the basis of four weeklydeath rates for this
age group successively 1% times to the survivals at the end of
cach four weckly period.(p.63

2. The aobove estimates of mortality are bascd on samwle dota orn o
distribution which sezm defective, especlally in the yourng oo SLQUrS:

bhe ratio of youngstock aged less than one year to these of 1-77 vears
¥ ) g Y

nge derived from the Gohkale Institute data is much less thaon obtnired

from Livestock Census and subsequent 'S5 Reports. ilsc cu t! . hasie

of data on birth rates given on PF 75-76~ of .the report, and “io dste

¢n tha

population in the 0-1 age group, the infant mortality rotes

worléd scem tc be very much higher than shown in the above tnbloe.



and makes it ifficult frr the apimal to withstand the stresses

of successive pragnencies seems tn beccme prenounced after the
second lactaticn, Clearly‘at this stege the bullock is given ruch
grester care an® attenticn, One has tc prohe deeper inte the
reascns fer this aprarent difference in the care of cows and
bulircks, Perhaps the milk yields of cow drepe off sharply =fter
the second/third lactation; perhaps the calving interval an?/cr
the dry peric? increzsss with the age -f the animal; perhaps the
lack of specialisation acress land helding lasses intensifice the
cempetition for limited feed rescurces in the smeller farms thus
foreing them to cheose the bullock in preference tc the cow, /s
between the cow an? the she-buffaloe, it is possible thet the
lztter receives groater care partly because of 1t is more valuable
as a milk armdmrl and alsc because its biclogieal character demands
mere careful attentien. A1l this is however, speculative and,
cven 1f true,still -dces not explain why farmer should not take
better care of the young malc cattle. For by reducing the male
mertzlity rate in the 1-3 age grcoup, the farmer in fact can

make ¢, a8 far z2s reprcductive function is ccncerned,‘with

Fewer cows than et presont, This whrle questicn needs to studied

in grester depth using mere recent data,
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Draushns Andinels

A% the tiae of iz Livasiedr census of 1972, there were about 03

miilion worling bovines in the country: 75 idllion of +tlles were

ecotble, the ramin bein- buffuloes. Alwst all (97 percen"u) of
worliin, andmel s dn both cate-oriss were .i"le-s.l/ The nu ber of

edult nole bovines thersfore -rovides a close appredcbion to the
sloe of Ul = drauirt andal seoulation,

The nubher of drew b arimls » r hectarse  cromwed area vories &
croet deal across states, as wall as betwesn land Xpléings of different
gize, In generel, states with relatively hih density o rurel nonu-

lation relatidve to cropped srea also tend to lave nore dran vt andimals

por wilt area; but the rate ¢ dIncrease in the latter falls off a5 one

noves wup the scale of Lran dend ty. The relation is ruch the szie

oo

whan we viow the Lls-unout:l.cn of mmen and drauzht aninal population
by cize of holdings, These ars swzarigsd by the followin ' resression
equation,

~

e &/ . 3# .
1. State Gros g Seection™ temp Ty = 0,501 + 0,8796 Xy = 0.0897 ﬁ

g/Stc.'b:; Lz ragssicnsbaser on Pepiliation =nd Tivestock Census Data

1
-/ Theie were 2,1 il don w rvin: cowg and 0.4 rillion workin- sho

buffaloes, The us: of fexnla catils foo worl seens o he pronownced
in tiie thrse Soutiiern Stotes of AP, Grmtaka and Tardl IRdu, They
accombed for over Lnlf of the ot l mraer of worlcin s cows in the
country., JIn o1l thess States tile ratio of werldn: cows to worlmins
cattle Wwas consiceranly 1 lhier tivn fths national avern e and reaclios
a high .12 percens in Taidl M uu.
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sndiel power in relation to crosped area,

The fach shat mors indtensive cultivetion ~enernily associnbed, in

India, with relaitivaly hi-h nonpulation dansities and sw10 hwldin-s-
ey require & relotively high input of andliwl gower does mot.oxplain why
smell famng cnd farms in densely sebtlsd arcas should carry relatively
Ix 12 ghock off drautib andrwls per undt nrse, The usual exolanation

tha inCivisitility of anima). widibts is not wholly cc:;nvd_‘-mi:l'j

becaugs this Iisdtevien can be, in prineinle, overcome by a systou o

leasing of anirul gservices. In fact if , as scens to be the case, tie
aveilelle Stock o ardmls ds in excess of the requirencnts duriut thoe

critical pericds, or jgelio;ls off peck domnd,~ 2 leasin; sratea shoild
lucd-be tféater Af‘f_‘icier.lcy in the sonse of meelting all the demnd fow
andiwd labcur with o sellier 'sfocl.: of animtls, The potential zoin {rom
leasgicy; or sharins is laly to o the sreater because smaller foims
tend te use the drouw v enincds less intensively.

As = wtter of £hot, however, the oxvent of leasing: ssens quive limdthed:
The ratic of Mdrud o tebtal bullock lobour was less Taan 5 percent in

A 5

the Punjab ond Orkssa, 108 percent in Mudhyn Prededh, and 1C percent
in Melfizs. This is the nore swohrising: Leccuse smome Tecent mrveys T
repert b a sizeails proportion o farmars, especially tho e with

vary sazll holdinzs, do not luve any workin: hevines, Thus, tis

MSS menorts thioh dn 1671-72, aboubt a tidrd o the maral houschelds

1/ “ S ) -
-/ Ferm FMonooomnt Suvey Jota sha that bullocks are wmaploved fer

wpuerGs of 40 peicent of aveilalls time oven durin: “uc peak season:
For inswemes in Orissa Lulloclis ware exnloyved only 575 of the Timo
I June~July {tio wack sesson for That state ) 3 408 of tha 4ine in
Cnjerms (Mey ) and 50-604 in Uttar Pridesh (fpril-tay and October ).

These dalbe zre all frenr swvers eonducted in the midefifiies.

)
--/Fl nrey relote o Ldd-fifties,
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onerctin, Iand ©1id not hrve any worl'n_n * bovinaes; and 65 porcent of
- . . Y
sros Wit less toen 8,40 hectares did not have any worldn: hovings.,-

The cdcnce @ well developed lsase mmrkel could be an indication that
the eritical nerdod when animel power is dmmorative may be el shiobber

Ll weniil . n¢ U avors o wiilication rmte over o nonth or twe does

-
A L T

not ~Av:s & corract Sichure of the conditions durinc the griticalseason,

If this ware so, ond the nenalby in terms of loss of cubput of net

cabbing b andinls at the risht tise is larse, the willin mnss fariers

Lo carry an apmerently excessive stock of drawiht anitnls, onerated for

citly A finetlon of the *ine, may be more axplainceble,

Sincs, primw foeis amiixnls and nchines are svhstitutnble, oz would

.

ex® ch tht au thie inbtensity o m chine inout ner wnit ares incesases

-

that o aniuel power per walt will £all. We tosted tids hymothesis

4.

55 wall »8 the relation Letwesn heoldiny sime and drausht animal stec:

L=
4

. ‘r - - . . ‘ .
ner . “CU»'I'"* on thzs date fron the livestocl census in. respect ol a

1/ Ths sroportion of wuseholds operatin: 1and bub not owidn: any
woldine bullocks o tuffaloes virdes widely: : It is around 15
sereant in Pumjal, A0-50 percent in AP, Karmatakn ond Yasdil Tadu
ant. eloiw e S0 nzeent in Kerela,

Gosh of e dnddvisibildty heotidsis,
Porars widh So lwodd gome draughh nninelds
cdven thod these aniols ave dndivisible

.

¥ oda Ao
E, Do ou 3
irresgetive of siza &
1}.11'5;)"’011(3 ne. of aid: u:_l“ rer hectare shoull increase =8 the holdin
gizs C2craises, - In t.'i'ais Te Tesgion ’ the no. of wninls in ercn
saze olass of Neldings were avorngst wer aJJ holéinwye dn Tt class
(inoluding; u.w.r.:‘fwri:HQUo any work aninds ). T Sincn the prenartion ‘
nos ow*._,_u_' L Wl "‘l‘J:I_’:EcJ_: is inversely velebed to holdint size,
B dmtroduces oo svotamatic hids in the estiioted rel tioms.

PRI vy
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T -

cross—section of states in 161 and 1071) as well as on 1S5 data

£

(in r28pect of a crosseeciion of holdinrs of different sizes for all
In¢ic and for o faw states ). The only significant varizile exnlaining
the variaticens in drausiat aningls jer hectars, and that oo not

consistsntly, WaE vae overade size of nolding., The coefficlents fou
.f
nl

nechaniced power ™ wd fosilly tie eXpected nenttive 9im bub were
gtetiosicedl dnsimificant in tiie inter—state cross-sectiorn as well

a8 across lent aecldins classes for all India and in thrse out of the

five States for whiieh the latbter were tried.{Table 14)

s

Over Wi olso, U relation heWem mechwnical and animal power in

A rmendiure ramin clouded: AL the all India 1evel, the ztod: of the
afult nale Lovines, has srown consideralily slowsT than cropned a.eas
consSaquontly (exceps durin: 1657 ~56,) the nuiber of adult male bovine

naw hecthie of cronrau area has baen consighently fallin:; Cver the

saiie weriod Laere wos a shars rise in the cwntun of mechanical

el -

now T ner hoctere (Table 15) At fizet sizlb this wowdd soc consistuynt

with tho pmothesis et aninal power per hectars is TMeing substituted

wiobe sigthianical wower nosuly for irdgatior and to a2 loeszer decrec for

land srenaretion and, merkens, transport.

MM retldck of SEote Yol dita s of

™, ST . - .
LUy W8 nNzlh ovieta oo o
" :

tho five selectad Shates, 220 show 3 rapid 'md susteined 1isz in -
nechandicel sower par heetare, but only threc ricorded of decreass in

th rwber of Jreuglst animals wer wundt arsa (Table 15). The latter




Table 14 Zelation between D’J.’Ollp‘h‘t Mnimals per hectare (T)
Averepo holoine sise (&) and Hechardcal Power per
h setare (.N‘))

A1) India
State Cross Section ¥ = 13907 - 26 SXT (0563 (R‘L= 777
(4.64)  (.321)
Ientholdin. clasges: States
#* * 2
Punje=b Ioz Y = £S5 - 089Xy - 003X, (4= ,00)
= ol'-.oS;.Fj

( . 154)

Kernateke ¥ o= 111,569 = 4,295 X - ,~.07 smx (T =.561)
(1.27) (152.22)

X el Y = * 3 57 - 1. Jrjg X1 J(% (.‘_{2
: (‘i“.g
3

!

gl Pracealr Tog ¥ = 4434 ~ 0,056 X‘T + '812}{2 (Rz'ﬁés)
(,0156) (3.S04)
* 2
Tardd Madu Y = 231.26 -~ 2,527% - 334-26X2 (@ - .623)
(2.486)  (115.6¢1)

Sources: The data mderlying thase regressions are all frou
the: M35, 26th rownd land uoldmf" survey.

loto: We tried & functional foras in all cases, namaly linear,
sad-los and Jo; Jinear, In senersl thae R is lowest in

Ty 1incer fros it lersast in the logo linsav fort, Put
as a rule t"n ciwvinta in functional fot ses:s o incrans?
the vilue of ths cocfficlent for londholdin~ size, bul

not Wit oi‘ t.uf; echanical newer which remains insirmificant
arcert in o faw cuses., Dubt in the case of Funjri sither
ceoeiticiant for the linear front is simificant, but hoth
2re significomt in the savd lo~ fomm, In tho cane of 4AP;
ot goefficients ave insirnificont in “ho linewr for,

bub ons of the ecoofficiunts is sisnmdficart in "y semi

Jor Tern,

# Sindificant at 5%



LTable~ 14

‘rerds in 2aimal and Méchanical power
Used in wsgriculture, &1l-India,1_.51-1.72

1,51 156 161, 1.56 1272

Juambher of working
animals 1/ (millicn) 57.3 70.7 5C.14 81,5 52
Grogs Sown ETJl_a/
(107 ha.) 127.9 145,7  155.2  15¢ o163
JTuver of tractors

(0c0) 5.6 17.73 27.3 54 148
I'i_ber of pumossts _

(000) 408.6 153.2 30,1 GL5. 7176
tumber of cane
crushers (coe) 21,3 23,3 %3543 A5 87
Total Housze powsrd) .

(cco) 782 4227 2527 5155 18535
Working animals/ha 4526 LA55 .515 +515 5HCC

- hecharical wower .

{np/ha) 006 . .00&  L015 035 13
1. Includiug woriing odult femnles, ond, nencs not sirictly

gpal to adult walse.

N
.

“hres yoar wora e cenbire around yoar o Le=d of e-~ch
columin.

ssouning f.st o bractor ..o an ovsras:s power of 15 hn. aud
-3 - I

all other z-uwpr.nt 5 hoyp, ezch.

sl

Source: Livestock Leasus data.



indest talaves quite eria ulchllv in Anc.nm witlle in Kamateks 1t has
w4 sustainet rise from 1S58 %o 1972, Mnd thew-s is orviously

no cengistent tatwe:n the rate of inersase in mechanical nower per

hectare and the rate o clonge of draught aniznl per hectare.

Taile 17

Trends in crousht andne] and mechaniecal
nower in P uer ha, of croomed aiea,
Seleched States, 19551072

1956 1961 1966 172

Anciun Pandesh
Drawirh fndpal 5O W52 548 L535
bochericall Powa: .023 .025 047 J16
Keomataia
Dran 1t anizalis 365 387 39 41

Moghumical power 007 L013 037 13

Kerals
Drausht andinels .30 355 . 2S7 L2068
Heclyidcal, nower L00¢ s 037 054,
To 20 Sodu
Drev-ivy andielos RTCR A 2783 .'YQG'

Hoclond ool powar 042 102 254 .02
Dren J._'l. clrﬂ__l:‘lu « 27:) . 282 . 66 Ac 2‘4—5
Liehordicel power L0113 022 S04 2261

vl

Wobtas: Corpubar, froa Jivestock Census daten. Drouziat amdoels ineluds
working wle and fewle animals: in comutint; +he mibchanical
power, we lwve talkon Yie no. of Dwmsets, power operated cane
crnginysg cnd Traebors and assimwed tne averase NoISepe er ner
wdt of emurlonent and at 5 IR ner purmset and crush and 15 WP
aor broctor.  The per hoctare calowlations are based on the 3
r evers tes of gronss sown ared in sach State centred ~rowmd

o.eh yacr Ladicoted at the hesd of the ecolum,
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Milen Animals

Az noted earlier, itne total mmber of adult fenale bovines relative
to.crop area is nositively associated with the hwman populntion
dangity; suall holdin-ws, wiich on the averare have less land per
ita than larger holdin<ts, *end to carry on larger number of aduib
fomele bovines per unit srea; and,during the last decade, tis adult
fomale vopulotion seass to have. Frown s fﬁ;-r foster than the toval.
Tt is, however, difficult to interpret, and even ore 80 to exc-ladsn
i Sl‘“"‘fﬂ.fl&il'lce of the variaticns in nurhers and densit:” wiless we
also “ake account the variations in  oductivity of female animals in
tacir dwl role as producers of milk and dof calves.
Thi: reproductive efficiency of bovines, neasurs@ by the nuwiber of
adult e wle stock required to mest a given de.vind for calves, deneuds
on the are ot first calvinsy and the interval between successive calvin-~s:
The lower the aze at first calving and the smaller the intei-calvins
inverval, the jreater the rensroductive efficiancy, The productivity
of =dlk, on “the othar hand, is a funciion of the inter-calviny
intgrval, the lenith of lactation and the avernse daily vield per
anirml in mdll, Hotderwide date on inter—calving intervals are not

eadily available, DIub we do we coisideralile dote on toe nroportion

v

.C‘ r I 13 el ol i = Sud ] .

viclds, Tresz, set out in Table 17 . show that (a) both in Lemis of -

locteting efficiency and of milk ylelds, the bulfaloe is consisgbently

1/ e o oo . ; . . ' :
- Tids inder w’uc- we have called Ioctatin: afTiciency, » o roxdnctes
2 mtio of lactation lencth to calvinz interval, Differcnces in

la R,

Teproducidve crficiency nre thus partislly refleched in thit index.



Table-17

Froductive Bfficiency aof Cows «and Buffalozs, all
India and States

d _ - ¥
State Year e Cows . 3Buffaloes Yensity of hum-
e Proyortion d‘AXErgield Proportion Avera~.. populati-~
in milk ¢lkz Jie in milk ge L. -« o1 .
= 1y yield
kg.

Andhra

Yradesh 1566=67 33 0,79 52 $.40 2.86
Bihar 1965,55 43 1.23 51 3.19 4 .61
Gujarat 1963=64 ) 1.67 61 308 1.94
Ker la 1564~63 45 1,11 59 2.01 5.92
f.adhya

Pradesn 1966-67 35 451 40 1.77 .76
Tamil

Saw 1965-65 43 t.22 5% .36 213
daharsshe

tra 1964-65 52 0451 53 2626 2,00
i'ygore 196565 ) 0,72 51 1.32 2.23
Orissa 1 950g6Y 42 C,.50 Na& N.a. 2.54
Punjab 1965a67 54 2,28 62 %.99 .73
Ritjostan 1962-65 34 2,12 52 3.02 1.2%

: %

Bzst U.P, 156263 3% 04,62 6 .51 3.29

Source: Daroga “ingh et.al, lonograph on estimates of mild. fro-uction,
Indizn Council of Agriculture Rasearch, Fow Delhi (undated),
pages, 16 and 21. averare milk yield rvelates to yield per
animal in milk.

% Rural population per hs of cropped area, 1372

** Relates to U.P.



superior Lo the cow, though the degree of superierdty is by no means
wiiform; and (b) both indices of productivity for cows and .buffaloes

telien geparately vory ¢ syeat deal aocross states.

Iivastock coensus date also shew that the huffale is xore efficient

in berns of the proportion of breeding females widel are in il in
machbically 21l status, This difference between cows and bulfuloe has

peruisted throwshout the 1.8t two decades and in fact seans to bLe

s ouawhat rrester now compared to 1651, Excludins 1956 (which shows

cn abnorm) chianve from 1551) there would apreciy Go be hardly ony clonge

in the propertion by cows wiich are laciating widile there is soue rise

in the ratio for buffelees, The patterns shows imel variatilon beww e
states: Agedn mccluding 1655, the lactabing erficiency of i cow

Sowis in eombrast to the all India pattem, to ave inereased apprecizbly

~t ony rats in the southern states and Punjab., The index for bufiales

also

o]

s:ous, as in 217 India, a Tise though of varminc desrees. It 1
conerent thot the susteined reduction in the ratio of cows to zke
bulfaloes observed at the all India level, has not eccured in all
narts of the cowtry, Wiile the reduction is marked in the Punjab,
Al

the retio shows hardly any chancte 1n Mdhare, and has actually increczed
in Kerala and Terdl Mdu, (Talle 18 ). .

indices of
In an aticzmt to explain the interestate voriations in the/offieieney
of milch aninels, we gmmined the relation beiween then and the oxhent

that

of human populction pressure on land, One bt expect/the less densely

Soowlobed arecs can afford to fhed the andmels hatter ond, Ho the exbhend
. = h b

better Teedin; reduces the interwealving interval and, or increases



Table: 18: Lrends in Hatio of Breeding Cattle %o Dreeding
 Buffsloes, Indis and selected states 1951 to 1972

1951 1956 1961 1965 1972

Mirn Pradegh a C1.29 1.26 1,20 1.23 1.21

b 3C.6 40,5 30,8 33.7 35.3

Ko rnotaka- a 2,70 2.9, 1.5 1.87  2.07
D 35,6 YAV 36,6 3G.1 RN

e} A5.0 54.2 LT a2 50,1 Sha?

Iiarala a 7.692 7,78 c.03 ¢35 CL30

b 35.6 L0477 37.6 32,9 PR

c A5, A8.8 46.8 51.¢< £.1

“Pardl Nadu a 1.55 1,92 2.42 2.32 2.5
' b 33,7 42,7 42.3 L1.c L0

c 51.2 56,1 543 55.¢ 5L A

Punjab a | B s 57 ST

b 58,9 5%.7 55 5.0 1.3

o] 55.4 \62.0 5_.'-‘./}‘ 57.C \/.7/-1--'.4"

A Tndia a 2,28 2.18 2.17 2,02 1.0

b > h2.5 A5 4005 405

o 8.6 S5h.l  S1.4 506 52,9

i

a = No, of breedinz cows per breading buffalo
b = Proportion of brecdin- cows in milk
¢ = Proportion of breedins buffaloes in milk

Sowrce: Livestock Gensus .T?.epo_:fbs Tor various years
lactation nerded, tivis would imply that the ratioc of amdimnls dn wilk
to total breedin: females o8 well as average milk viclds should 1o
i her in such uPeas, As a matter of fact, however, there is no
systeretic rdlation bLetween produchivefficiency (defined as ahove) of

olther cabtle or buffnloes on the one hand and ponulation density on



L0

Aot

tho othwer, Hor is {lsre o significant relation betwsen pepulation
Cengity and averzge milk }’J-vlﬂsj-/ This could wall be a reflestion

of the Gefects in the data and, in porticul.r, the inadequanyg of
cropmed ares sel caplis as a weasure of relotive pressure of popu~
lotden en lend, Since land mality scross states deoes vary a Ireat
d-:}C'.].—OJ“_ aceourt of differences on- soil, rainfall and irrigation, a
nroper mecosure of relative nopulition pressure on land should xle
cIlovances for tiiesc differances.

The limitations of using wer casita land area :ny be less sove-e when
wa co.pars holdinra of differvent sizes, For, wiile larger holdin:s
acva on the aversie, poorer guality land, they also zenerally tend te
heve larger dnecudes botirperfanily and per capite, One michty thorefore
wmeet that lurmer noldings, by virtue of filair superior commnd over
resources relatdve to the human populition the;r suppert, will be a:le

] - . : - B « . .
to hold swerior auality aniels, If t.y2 wers so, the calving efficioncy,

- o

yl‘L sight be noted that W.Bumms.in his Famous re;o:“* entitled -
Yecinoloe dead "DOGSJ-- Alities of Arriceultural T‘WE‘._O'T‘L ot i Indda (lh 0TC,
15’ ) clainmed it the averuge andzal milk ;y:mlu ner cow tended.to be
‘—'-l:i_*-wor inm ares W“I‘tl lowsr minfall, The :dll cameity per animal in
i ”'01<"ru 30" or less minfall being mere than tbrlce that of ~niuals:

i orees wit: ovor 7O inches rain. &_noe there 18 a »ositive associaticn

‘Jc-btm  rainfal” and sopulaticon density, wids could alge imply an inverse
ol tion belwem novulition density and :dilk yields. Tlowever, , 2 mare
Gioms r_;rea.f;trn ;_naj_vsis LItae pigee recent data on odlln viela do net

grmet tihe hymotiesis.  (Sss Ashok ¥, Desai, “the Iivestoch situation',
Yieconozle We k1, Annus) Mumbsr 1965 ). The ladk of such a relationsii

z P
cen olso been seen from Tabls 14, :



Table- 19

Sige and brezding efflclency ofAdult ferale stock by
clags ofholdngs 1961-2 and 1971-2

— ww = e em e = e A= e e e - = B e me am am TR e me e o mm mm ew  wm mm e Am es mm e

Size Class Foy of Adult Females per ~ Properticn of adult
in acre) .06 households-____h_”n”_ _.ofemales in milk ___
1961- 197172 Cows Buffaloes

1661~2 1971-72 19612 1971-2

0.01-0.49 12.72 21.58 508 449 529,553

0.50-0.99 58.35 5&.04 LA2F 470 620 .526
1.,00-1.24] I 7571 |.355 0595
1.25-2.49{ 108.8 §1166.79 . 400 .40 544 (.610
2.50-4.94 161.89 164.70 4734 495 511 .612
5 .00~7.49 208.08 200.91 .386 511 501 L5647
7.50-5.59 235,16  2%0.76 .409 512 0554 L617
10.00-12.,49 255.13 = 246.46 407 .50  .510 .6%32
12.50-14.99  276.28 262,07 376 493 506 631
15.00-19.99  304.80 282.96 403 531 496 525
20,00-24.99  317.74 294.80 385 610 487 L6571
25.00-29.99 © 340.28 342,15 .381 582,463 .554
30.00-49.99  462.46 375.83. - .409 537 504 L6438
Over 50 603.21  52B.04 385 540,502 .64
411 sizes 121.61 " 111.9 415 505 .578 619

e Er e e mm e mm ww an mm em mm e e o e e e e s o = e e mm = b o em = e e e

Source: i8S, Report o. 144, Tables with 1otes on Some asjnct : of Land-
holiipss in Hural arecs,. 17th Round, Sepls 1251,”§EJK_T952
(belhl 1961
¥88, 'v.215, 25th ﬁounw _July 1971=8ept 1972

Tables o holdlnvs, all Indis (¥ab. 1476)
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tha lactation len~th -vs well as milk yields of Jarre holdin:s should
Lo well above the sworrge small holdings. In point of facht, (See
Toihlo 1) there seess to be no systemtic relation between size of
0lCixy und the motio of lectoling to total breading feml_esj/
Scobben b Gt True tie Terns Moang jeaent Swrveys also do not chow any
onidiod or consistent Srend for +ilk yleld torise worth hiolding size
The somoiter, ond inereasin:, wrovdnance of buffalocs noons adult

in terms of
forwdos then gron adulh meles is uswWlly to be explained /- -
swrerior efficlency of ths buffalo 25 a mlch andmsl., It should be
noted wowaver that e differences in cfficliencies wre not uwnifron
28 ‘uc;ezi regions: Ia Tadl lhdu, for instance, the ratic of wilk yield

"l"_

gr ocow In il ond thnt per buffales in wilk is arownd 1.6 while in

Mplereghtre it is Pearly 3,7. Smilawly the lactiting efficiency off
tho buffalo is only 10-15% betier than thet of the cow in F.F, corpared
b 65=70% in Mohereestra.  Beol ofnca.l conditions suttable for *ths
conmnt of buliisle and thvdr use as work animals are nou nresent in all
~zits of the ecowmuwyy., loreover hizher zilk vicslds of Dufialoes also
involvs 1 -w:er cost bocauss they require hi~her fasd inoubs (especially
concantrotes ) and dulfcloss nasad ~Terter care and attention., And
finaily the sxhent of reliance on buffaloes for mlk is constrained 7y

thno limited domind for the snecies a8 o source of draught powe

v I% wouls however, zes: Tron Teble  +that, while the overall hreedin:
affieioney of :oth cows and buffeloss incraased between 141 and
1¢72, the dncresse wos cparantly fwore in 1orrer holdings. If “rue,
this 28 & significont fact wideh needs to be exnlored fir ther.

L]
??/Wo lecked at FL-LS' Data from the wdd-fiftles for Maharashhra, Midras,
U" and Punicoh, Thers s no sys‘te.at:.c relation between holding size
end Al yisld ser amdnel int 3 of Tthe swtzs. The Punjab data “nowerer
f“wow a utTO]l noesitive rolstion botween ths two variables.
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L éaf:isi"actory explanation of the factors deterining the size

composition and productivity of udult female bovines clearly calls for
a more comnlax model., Sueh a model will have to tals cogninance of
the fact twt, on the supply side, efficiency is partly deter—ined

by inherent senetic charseteristics of the animals, snd psrtly by the
qualdty of menngelert (o8 reflzetad in amount and type of feod , care
Tor anizcl haalth ehe. ).. The Lormer as it were sehs, tlo wpner lindte
o bo various poroneters (such.as ealvins interval, nie at first
calving, lsctatilon lenzth, an® officiency in cqnvdr"tinfj'fned into

A1k ), whdls the latber determhines their actwal va ues. The quality

o nanassient wrain camot be viewed dndependently of the demand and

pricz conditions freing producers. And any model has to rscosmise that
the demand for rill and for calves are determined by aqulte different
gots of .foctors: the rormer Ly population ond real ineomes; the latber
by thoe recquirencnt for reul-cenent of animals lost by dsathy or slavgivter s

and Tor rowth of tha herd,
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VI

Corposition of the Bovine herd

Mnothor dmpartant aswect of tae bovine population relztes to its
se oné sox coiposition., The review of awvailablo dota in section 2
2L 2 Jorge variaticns across stctes dn the motio of adult males
adult Joeles and young stocl: to bovine population, The data seen to
sugzest © systawtic relation Letween aje-sex corposition of bovines
endt s density,., lore specifically, the proportion of adulb ale

g tock tends to dncrecse, and vt of adult females to fall, as one
noves wp the scale of hwaan density. It dis texptin to rationalise tids
Ly saying that os the pressure d population pn dand-incroasses, and tha
competition wetween hwnn and bovines intensifies, farmors tend to
restrain the nwber of odul femwlss in arder to ;a,ccommodate the
roquistd nuwiber of craught animals, Duv such an explanation could be
an overws impliTicetion beczuse “tlﬁere are B roe di_ff‘erences in land
quelity, mping'pattpms-:;L: and the availability of 2lternate sowrces
of nower, and also because the propertion d different cotegories of
arinels roflscht tihwe net result of adjustoents of hend commosition o
conddition of camand, for different animel nroducts and serries, costs
of feould ind lwintencnce, and »nreductive efficisncinas.

Interestingly, whon ons views the composition of Lovine atoelk accross
lend holdinz clasoes, 1t i8 found tlat, for + e combyry =5 a wihnle, the
differences are no waele neir &s stiriking, Of course, the very siagll

1

1onG holdings co have a distinetly ddfferent patlzrn from the rest of

[

e pomudation: The bovine stock held by then consistis of a2 smaller

Lropostion of ~adult wles and a noticeably larger pmeportion of adulb



fexeles than the average, Ercelb for this, the percentare
digtribution of total bovine stock as Letween adult males , 20ult -
Teplec and younsstock, :Ls gurnprisingly stabtle in different size

elass of holdinss,

It o pessiile thot dhe all-India data, azgregatine as theyr do regions
witi varr different azro~elimatic and institutional conditions ) rdve

a distoi‘ted wicture. In order to echeck possible distortions on tids
accourt, we have commalred the size and composition ef bovine population
by size of lwoldinzs in 4 selected States, viz,., Mahamghtra, Punjab,
Todl ¥du and Uotar Pradesh, (Table ). Thore are of eourse si-mi--
fic:gﬁ: differences in the aveizge comdosition of bovinestoel: as well
&8 in the behaviocur of the total bovine population ner Lz, and its
copposition relative to the landheldin: size as between these Swtes.
Thus, Tadl N-du has 280 bovines per ha. of onerated area, comared o
17 in Moharashtra; TQw‘faloos comrise less than 15% of bovine steck
in Tamilnadu, and Meusrashira, commared o 52 per cant in Pumjab; anc,
wlﬁj_o cirferences in the proporticn of adult fercles to total are adh
narked, ¥Hhiere is o greot denl of variation in the sharcs of adult
malas  and younj;sto@: witlh Punjs® having an excepbionally low pro-

portion ¢ adul mrles and large proportion of younzebocks

-'/It is alne notewortly ikt widle 1n a1l States, the overall bhovine
Cans-dty ner hn, of oparated are. falls s holdin® imcreases, the
stranth of the relation ds Ly no means undifomi: the fall is very
gy ot osusteined in Punjab and Utter Prodesh, soaewlvit less

nronowlcss in Mlwrasitra, and kast pronouncsd ond rothor erratic

. m

dn Pa A0 Hadua,
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The s lare of adwlt males in totel stock is génerally iruch lower than
averase, and tnav of aduls fermles much higher , in the vary srall
lanchoiding clogss., {Tamil Wedu being an exception), "he tendency
Tow tio mronorvion of adult weles to fall as landholding ircreases
is evident in Mocarasitra, Puwrjeh and Ta:dl Madu bubt no clear “redd
iz vicible in Ubler Pmdesh, The proportion of aduls females shows
o tendency bo rise wiﬁh eldiny rise in Tamil MNodu and to 2 lesser
exrtent in Punjab. Dubt in the other wo States, the relation is
srratie cvan if we exclude the sellest farms. The pz'oé)ortion of
younsgs tock seens to be nositively assoé.ia:bed with holdin size in
Tandl Hacu, Uster Pradesh and Punjab, but no clezr trends ave visibilo
in Hhaeisahtrey In nons cf the four States do we find any systematic
relation Letwean brazdins officiency of elther cettle or buffaloes
with holding size, These diverse matberns of relation between holding
gize and corpositlon of bovine gtodk in ddfferent States clearly arpue
for a ¢lgaz re~ated analysis, by regions, in order to satisfactorily
pxplain the variations. Even so, the State~level data do _sée:w. to
broadly roinforce the corndlusion besed on all India data tht, sxcent
for veory soell ‘_:mldj_nf;s., thers seens To be no sbmjcm difference across
londhcidins classes in terns of either the nature or the degrce of
speciclisation.

This is prima~ficie rther surnriging in a situation where the
aveilobllity of, «nd access to, rasourcses needed for maintenance of
aninals is wequal 23 botween different classes of farmers, A fammer
w thh 1 wcre hins oowioudly much less hone ~rown forate and feed cormpared

to one with 1¢ ceres, The latter belnz on the average nuch better off
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per capita dncome and wealth iz liltely to hiave access to

sach lorser resowress (by way of own sevints or borrowinss ) Tor live-

o

&
<3

cclr rewring, Uncer these conditions, it would seen rationzl (in the

t"

sangs o focurdr: noxmlinry returns per wiit of rnsources swent on live
sLoc mushandry ) for tie owll £oamer to saintain ns 1 A provar tion
wring shodk in the productive catezories (Like drow hb enimals
or aninls in .ilk) ond keep .'tile prodortion of wnproduetdvs animalgs
(cclves, dvy cows or dry bufi‘alos) to & mindmzi, Indceed, since many
ol titea.ﬁ are not Liloly 4o have sufficiont work for draught animals, it
would Sogil 0T econo::acal for then to have as faw of this caterory no

possildlec, On the other hand, a Iarge farier by virtue 04) s superior
= . L

(in tims of cwnbun on? of torms
corzvinl over resourcesfos well as hish lovel of lis own reculreents

for andncd products, and services, mizht be abile to afford a 1 rger
muiber of bovine stock, of bebber guality and of a more diversified
composition, Bub 'in actwrl fact there seens be no such Speci;zlisa,i;ir;n;
on thw contrary the romrlabls sinlarity in the cormosition of bovine
stocl: acrosns land hioldinws ceems Lo susoest th-t farmers seelr to be
self reliant in mectins thelr remirsnents o 811 wajor caterories
of Bovines.
Foriet could oicourse find it advantaseous, or evenr neces-ary, bo ain
a bt osuch sclf-relisnce if fthers were no well daveloned mariets for
aniels, But this is cvidentl; net the cass in India, Thers is dn
foot o wideenread, and well orzanised, %.Jr:_c’;-e'j_n Lovinas Shrowrh out
the cowms ry, As sardyr as 1650, Dandelar renarted that the =g jordity
cdult wle bovinos ewned by farmers (50% of ecattls and 72, of

LY

T @ cows and closs to AQ ner cent of she

L] hY
lfaloos,, over o
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lTnloos wese puramased, On the other hand, the Survey showed whad
. o . _ 1/

1057 {(C5%) of the yowm-siock Were home-bred,
. ] 1 R | L] ' "

Pominiose thie deta, Wiich, by necesgity are azgrem ted, conceal

corsideraide deorec o speclalisation within different classes of {amers

T e de T 2 L 1. %
AR VIR VT I may Seal

somdn o ns sugmested by the extra orddnarily hdsh
aresortion of farmers, efmecieliy with simll holdings, who do not own
oy dinousht antinls,  Another indication of tids is piven by the

.o . o s P Y s
sczmle verificetion of the 1946 Iivestoek CensusY which suzzeats that

a litile over haif of the samle house liolds Ind no cattle whateoever,

65% had no working bullocks, and as many as 03 per cent had new cows

Anotlizy nossible @iplonation could be thot the availazility & draught
anirale at the »ight time ds so eritical to the frrominy overations
(virich cowld e the cuse 1f the vrepartion and sowing onerations hove
to e coupletod witidn o wery short tine duriny whitch aninels can eilier

- A o
oI foraz Tind

13

net be leas=G ot 2]l or enly &t hich cos't), 1ot evon

it wortisvidle teo mmintein drouchld andwals 4 ons with otiers. The

-

mossibilidy of ottiny some suprlenemtayy incone Tron mdll and of reaXrino

By
2

i

cilves for sale o mwhurity wit 1itEle or 1o sl cost {on nccouwnds of
surplus

the cvoilability o/ fo-dlyv lxiour, combined with tie nossibility of

finding free sromins on Hublic laonds) mar also contribube to 2 more

Clversified vattern of bovine stéck in owll heldincs.,  A~ain withowb

—-

!/V.'E-I, Dandelker, opa.cit. D85

o/

CCTy 1L tional Smpls Swver, io.103 Totles with Uobus on Post Ceitsus

Survey of livesboel: Mwiiors 1655 (HBurel Sector)
Delni 3571, Op,56, 59 & 62



more Getailed Cata and further careful analysis, no definitive
conclus ions can be hazarded.
VII

Conclusion

The purpose of _L;llid peper, as wentioned at the outset, is rgther
modest: It l‘ms seuzht’ to - mershalled some of the available
information on the structure of India's bovine population, and its
behoviour acrose rayions and over time. In the process, certain
interesting patterrs Zave been noticed and some of these are at odls
with expectation, The pattern of nmortality by age and sex amons
cattle, the Iack of any strong substitutive relation between aninal
and mechanical dower, the seewdng lack of mronounced specialisation
in the bovine econocmy of small and Jarce farms and the exdstence of

a svstematic relotion between humn density on the one hand and the
level and commosition of the bovine stock on the other these are soume
of interesting ﬁ?ﬁ@ﬂdnga}:of:-;ﬁ_ “oothds reviow., Cur atbenpts to evplain
thage annarent puzzles are far ‘oo crude and simplilfied to rovide
Gefimdvive answers, Bubt they Co raise several ruestions wihich deserve
to be sursusd in crentor domil lmoder to betler undersiand the foctors
daterrining tite 3ize and productivity of a i‘esollme wiich next to

1eid and irrigation, is the larcest resciwrce of India's rural economy,
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