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Aspeds of India' s Bovine Economy: 

Some ~relimina$ Results 

1/ 
1 ,  Past  e tudies  on India 's  l ives tock  economy have more o r  l e s s  

exclusive1.y centered on whether o r  not t h e r e  i s  surplus c a t t l e  i n  India. 

Those who asser t  t h a t  the exis t ing  stock i s  f a r  i n  excess of what: is 

needed, with prevalent technology. t o  meet current demand for:l ivestock 

products and services, base t h e i r  c o n c l u s i a  on e s s e n t i m y  the  

following arguments: (a)  The current replacement and growth 

'requirements of adult  stock can be met with sub st ant id!^ fewer ar'vlt 

females than t h e  number presently maintained i n  t h e  c o u n t ~ y  by rec'ucink 

t h e  mortal i ty  r a t e s  among young stock. (b) A t  the  same time, a 

r c h c t i o n  i n  animal porulation w i l l  increase t h e  feed ava i l ab i l i t y  p - r  

animal an6 t h a t  b e t t e r  feeding alone, without a q  other change i n  

teclmclogy of the  l ivestock industry, .can increase t h e  

of milk, work and a l so  calvinp: r a t e s  a t l e a s t  i n  ~ r o p o r t i c n .  While 

tlic ~ r g m e n t  i s  i n d i s p u t ~ b l e ,  t,he empirical evidence f c r  t he  

second i s  not c l ea r ly  established. More importantly, one has t o  

recognise tha t ,  a s  i n  t he  case of huinan l a b m r ,  t he  removal of redundent 

aninals  and the  e f fec t ive  u t i l i s a t i o "  of t h e  reduced stock f o r  m e e t i ~ g  

t h e  ex is t ing  demand f o r  wolkk, milk and c a v e s ,  wrJulcl require major 

chznges i n  organisational arrayements in t h e  agr icu l tura l  sector. 

I a n  gra te fu l  to ,  Chvliian Mukherjee and Furushothaman Nair f o r  ass i s tmoo 
i n  analysing data;  t o  I.S. Gul?.ti, T. N.Krishnan, N.Krishnaji nrr! 
P.G.K.P?.nikar f c r  comments on an e a r l i e r  version of the  paper; and t o  
Nnr~yanan N a i r  and M ~ n i n  Harris f o r  cliscussions on vr.rioue aspects cf 
t h e  bovine economy which helped c l a r i f y  and. sharpon several  ideas 
presented i n  the papcr. 
1 ' X s e l e c t  hibliogrzrhy of e a r l i e r  work i s  giwn i n  t h e  m e x .  - 



Preoccupntion with t h e  question of "surplus c a t t l e n ,  

important as it i s ,  has unfortunately deflected at tent ion from a 

stuc'7 of t h e  reasons why t h e  s i z e  and composition of l ivestock i n  

Inc'.ia are  what they are. It has been, of course, recognised t h a t  

t h e  present pa t te rn  of l ives tock  holding and management mw be the  

r e s a t  of ra t iona l  decisians i n  response t o  economicrforces operating 

witkin t he  constra ints  of th6 e d s t i n g  socio-economic in s t i t u t i ons ,  

r a the r  than of i r m t i o n a l  religious prejudice. . Marvin Harris '  
/ 

has made q. f r r ce fu l  statement o f  t h i s  view.point. ~ 3 3 '  has pointed 

t o  t he  existence of wide var ia t ions  i n  t h e  composition of c a t t l e  

herria., between regions which a x  apparently unrelated t o  t h e  

r e l i g ious  composition of t h e i r  r e s ~ e c t i v e  human po-ulations. Misra. 

/ 
has ~uggested . t h e  seculnr trends towards s cleceleration i n  the  

growth of c a t t l e  co:-~xla'cion, andtowaxla increasing ~ ~ e c i a l i s a t i c n  

i'n t he  use of c a t t l e  f n r  work,and buffalces fo r  mill<, r e f l e c t  addo~taticns 

i n  response t c  eccncmic f0~0e.s. However, these observations have 

nct k e n  followed..by.a systematic stusy of t he  var ia t ions  i n  the  

cii?p~,sit ic.n i - i  !>-i;in-, h ~ r i . s  ;;I- t h e i r  prcriuctivity across regifins, 

?Jlc! ever time, much l e s s  t r : ,  explcre the  f ac to r s  which might 

expls in  these phencmena. This paper i s  a preliminam attempt i n  

t h ~ t  direct ion.  

1 . Varvin Harris, "The ~ u l t < r a l  E c o l b a  bf Indias Sacre$ c a t t l e ,  
Cultur?l  Arkhrcnlc~v, 1966 

2. K.N.Raj, "Indir~n Sacred Catt le:  Theories and E m ~ i r i c a l  Findings", 
Economic ,and F c i i t i c a l  WecHy, March 17, 1971. 

3. S.N. Mish~a,  . "Some Inferences. frcm Com~os i t i ond  Ch2-nges i n  
Livestock P ~ ~ u l r t i o n "  IJAE, 1970 



We begin,in Section 2, with a general review of sc:me salient, 

f a c t s  regarding the  s l z e  and composition of bovine population 

as  well  a s  i t s  behavicdr over time. This i s  followed by a 

discussion mostly of an exy;?-rxtorf. nature,  of t he  reasons 

f o r  observed vr r ia t icng  over space and time, of selected 

c?imensions cf'the bovine population. I n  par t icu la r  we s h a l l  

mor ta l i ty  patterns,  tee use cf b ~ v i n e s  a s  draught animals, 

r e l a t i v e  ro l e s  of' t he  c a t t l e  and t h e  buffalo ; and tHe pa t te rn  of 

va r i a t i on  i n  t he  cczposit icn of t he  bovine herd across Stat.es snd l a d  

holding classes.  

Size and Composition of Bovine Popule.tion 

Tha o v e r i l l  pict,urc: Inr ' , ia ts  bovine populaticn i n  1972,, t he  year 

of t h e  l a0es t  l ives tvck  ceilsus, was a l i t t l e  cver 235 million.  

There a r e  thus $.-me l+l? bc-ines f o r  every 100 human beings emd 

about I50 bcvines f ~ r  e-~ery  100 hectares ( h ~ )  of cult ivated area. 

L 3;. c i the r  ir!rleui !,he der.sr.ky of bovine popul?tion i n  India  i s  

among t h e  h i g h e ~ t  i n  t h e  world, Abcut 29 per  cent of the  

t , o t d  c c n s k t s  c , f  yo~ngstock,  i . e .  ,animals age 3 years and less .  

Among t h e  a411lt nriim?Js, t h ~  f e n d e s  s l i g h t l y  outnumber t h e  

mdes.  Morz t h m  three-fourths cf t h e  bsvine populatirn 

%re  c a t t l e ;  buffaloes acnst i tute  a l A t t l e  under a fcurth.  

Tnere a r e  s i p i f i c a n t  d i f f e r a c e s  i n  t he  age/sex ccmpositicn of 

t hese  two c.ztegcries of bovines  able 1 )  



Table 1 

Compositicn of Bovine P0pulatic.n . M i a ,  1972 

( i n  mill ions) 

- 
Catt le  Buffaloes Total 

No, % No. % No % 

A d u l t  males 74.5 41.8 8.1 14.1 82.6 35.0 

Yoimgstock LJ.5 26.6 20.1 35.0 67.6 28.7 

~ o t d  178.4 100.0 57.4 100.0 235.8 100.0 

3ource: C i I ,  Directorate of Economics and S t a t i s t i c s ,  Ministry of 
Agriculture and I r r iga t ion ,  Eleventh Livestock Census. 1972 
based on f i n a l  f igures  of 18 January. 1976 (mimeographed). 

I n  t h e  first place,  while t he re  are  1& males f o r  every 100 females, 

among adul t  c a t t l e ,  t h e r e  i s  cn overwhelming predclminance of females 

cmcng a d u l t  buffaloes, with l e s s  than  30 males per  100 females. Secon?, 

catt1.c account f o r  about 90 per  cent of all adult male bovines while t h e i r  

share i n  adul t  females is only per  cent. These point t o  (a)  

t h e  '.fimln:.~ce :?f c a t t l e  P.S a soi:rce of draught power; ancl (b) t he  

r e l a t i v e l y  high d a g e e  of dependence cn burfaloes as  a source of milk. 

They also suggest t ha t ,  ulllike i n  t h e  'case of ca t t l e ,  farmers maintain 

buffaloes  primarily f o r  milk production. Third, t h e  proportion of 

youngstock i s  considerably higher among buffaloes than  among c a t t l e ,  



Inter-State Variations 

As m q  be expected, the density 0.f bovine population, as well as 

i t s  crmpositioq varies widely among the States. The extent of these 

variations can be seen from Table 2. The overall density of the 

bovine population r e l e t iw  t o  cropped area ranges from less  than 

100 per hundred hectares of gross area sown in R a j a s m  t r  ,over 

200 i n  Assam. In &nerd,  and relative t c  cropped ares, States 

with a relatively high density of hum* population (rural) also 

tend t o  have a high density of bovine population. Significantly, 

however, the bovine density does n ~ t  increase i n  the  same proportion 

as  human density. In fac t  the rate of increase i n  the former tri?ll(?s 

t o  decline as the l a t t e r  r ises,  & eventually levels off. The 

deosity of adult males and of adult females also shows a similar 

relat ion with b . a n  density. But there i s  hardly &y correlation 

between human density and the number of youngstock per hectare 

(Table 3). 

  able 3: Relation between human and bovine densities 

* 
Adults .females/hc?ctme 0.0151 + 0.2583" x - 0.0332 x 0.5656 

(r,,0756) (0.0108) 

Ycungstock/hectare 
2 

0 . 30~3  + 0.0438 x - o.on30 x 0.1399 
( 0 . ~ 8 9 )  (0.0141) 

It. 7 
Total B wines/hectare -0.214.9 + =.031'F x - 0.1323 x- 0-6825 

(0.2358) (0.0337) 



Table 2 

Human ( ~ u r a l )  and Bovi.ne Population r e l a t i v e  t o  
Cropped Area : ~ t c i t e s ,  1972 

- 
Rural  Popul- Bovine Population 10' Cropped Densits  per  ha.of cropued a rea  

a ; i g n  4;~;: fig&% ;:;:E R o v i ~ ~ e  ?oru lz t ion  
STLTXS 

---- 

34.99 6.83 7.73 5 19.56 12.24 2.859 .558 .632 .40S 1.598 dndhra Pradesh 

:.s sam 13.70 2-46 1 .97 1.86 6.29 3.04 4-51 .809 .64E . 6 1 2  2.369, 

Eihar .  50 -67 8.01 6.09 4.49 16.59 11 -0 4.61 .728 .554 .408 3 . 6 9 0 ~  . '  
l s i .18  7.09 3.86 2.96 9.92 9.91 1.935 -312 -390 Gujara t  .293 1 .001 

ICarnataka '22.15 4.10 5.54 7.'59 1 3 . 2 3  9.93. 2.241 .4.13 -558 .361 1 . n 2  
Kerala 17 .R2 .62 1 .46 1 .25 3.33 3.01 5.32 ,206 .4C5 .415 1.1% . 
l!iadhya Pradbsh. 34.88 10.75 10.17 10.94 32.26 20.55 1.70 .523 -569 .527 1.57 

~.riaharashtra 34.63 6.51 5.46 - 5.0.;. 18.01 17.29 2 .00 '  ;377 .374 .292 1 .04a 

Or issa  20.13 . 5.29 4.48 3-12, 12-61 7.94 2.54 .656 .564. .793 1 .623 

pun j a b / ~ a r ~ a n a  18.46 2.69 . 4 . 5  12.15 10 .58 (~ )1 .77  .252 ../;57 2 1 .I38 

Rajasthan 21 . I 9  4.09 7.10 5 . 8 7  17.06 17 .20 .  l:23 .237 ..it11 .340 . 9UG 

Tamil. Kadu 28.65 5.04 I 3.24 13,42 7.55 3.79 .66G .561 . ? I 8  1 .777 

U t t a r  Fraaesh 76.00 18.34 13:74 10.16 38.04 23.02 3.29 a665 ..)7d 7 c .440 1.684 

West Becgal 33.51 5.26 4.01 3.43 12.70 7.03 4.73 -743 .566 .',GO 1.798 
-- - 

Source: Rural  Population: C ~ n s u s  1971. .:3ovioc Fopulakiur., Livi:r,tock Cei,sus I,;.[%. 
C ro~ :~ed  area:  3 year sverage f o r  1970-1, 1971-2 cild 1372-3. 



7 A comparison of t h e  regressj.cn of coef f ic ien ts  f o r  adult  males 

and adul t  females SuggestS t h a t  ,as  population density increases, t h e  

number of adult  males per  hectare tends t c  r i s e  f a s t e r  than t h a t  

of u d d t  f enLLcs i:riti:fily, nnd that, while both of them 

decelerate , the  degree of deceleration i s  greater  among females. 

I n  other  words, a s  one moves from areas of low t o  high human 

densi t ies ,  not only does the bovine density r i s e ,  bu t  t h e  proporticn 

o f  adult  males i n  t he  herd seemtc  r i s e  anci t h a t  of adult  female t n  

fall. 

8.  A s  regards t he  r e l a t i v e  impcrtance nf c a t t l e  and buffaloes, c a t t l e  

a r e  seen t o  outnumber bluffaloes i n  all Sta t e s  except Punjab and 

Haryarm; the  degree qf t h e i r  dominance i n  t h e  bovine p o p ~ l a t i o n ,  

however, var ies  a great deal   able 4). The r a t i c  of c a t t l e  t o  

buffaloes  i s  well below t h e  national averege i n  h d h r a  Pradesh, 

&ja ra t ,  Rajastsn and Tamil Nadu, while i n  Assam, West, Bengal 

and Odssa the  ret.50 i s  mckl higher than  zverage. 

The dominance : f c a t t l e  i s  general?:y more marked. mcng af-lult males 

than a$.iiit females. I n  gensr-L, t he  cattle-to-buff:iLo r a t i o  

among t h e  former i s  higher snd is  in , - i ca t ivc  of t h e  overwhelming 
i n  mcst pa r t s  of t h e  country. 

r o l e  c f  c a t t l e  a s  a source of draught powerA Kerala, and t o  a much 

smdller degree, Assam, Orissa ad. West Bengal, a r c  e!xp@ibhs - . 

t o  t h i s  gene rd  pattern.  I n  Kerala, f o r  instance,  thou&. t h e  c a t t l e  

populaticn i s  ebuut six times th& of buffaloes,  t h e r e  are  only 

170 adul t  male c a t t l e  f o r  100 adul t  male buffalses .  This r e f l ec t s  

an unsually high mort8li ty r n t e  among ar'ult male ca t t l e ,  a s  well 

a s  t h e  considerably more widespread use of buffaloes f o r  draught 

purposes. 



The prcportion of adult females t o  adult males i s  much higher 

f o r  buffaloes t h m  fo r  cat t le  i n  a large majority of the States 

Hoxever, i n  hssam, Kerala, Orissa and West Bengal the pro~ort ion of 

adult meles among buffaloes i s  ccnsidcrabl~ greater than th?t cf d u l t  

females. In  these areas the use of buffaloes f o r  draught purposes i s  

a t  l e a s t  as important as f o r  m i l k .  Ecological factors might be 

responsible for  th is ;  A l l  these States ha.gpen t o  be areas of 

relat ively hi@ ra infal l  wth r5ce as the doninvrt crop;p;end bufP L ~ L O O S  ' 

are  p&icularly well suited for ploughing an? l m d  preparation f c r  

paddy c u l t i ~ i t i m .  under. these ccnclitions. It i s  also pf:ssihle that  

the  buff aloes i n  these regicns are of inferior breeds with rela. t ive1~ 

lcw milk yielrls, ancl ccnsequently the i r  attraction as  milch 

animals i s  not as great as i n  &her parts of the country. 

The ra t io  of young stock t c  t c t a l  population i t .  generc"Jly hi&f>r 

Pmcng buffaloes. This i s  true i n  all States except again, Assam, 

Orissa, Kerds  and West Bengal. Apart from the differences between 

the twc grcups of States mentioned above, there are crnsiderable inter- 

State variations i n  the proport cno of youngstock both among catt le  

and buffaloes. Since the .munber of c j l m s  born i s  a function of +,he . 
number -of adult females, States with a relatively hi& ~ r o ~ o r t i o n  of 

adult. females may be expectec? t,o have a. larger proportion of young- 

stock. The correlation coefficient between these two vnri8hles i s  i n  

fcc t  positive .?n? significant f o r  cat t le .  (0.476$, significant a t  !b$) 

~ n d  even more so, f o r  buffdoes ( + 0.7255, significant a t  l$). 

Nevertheless,, this Ujgves a substantial pa.rt of the obsei+ved variaticns 



Table 4 - Composition of Bcvine Populat-Ry Sta tes .  197_2, 

- 
C a t t l e  Buffaloes 

Rat ian of c a t t l e  3 ~ 4 $ 4 & 8 ~ ~  Sex r a t i o  
t o  buf fa loes  amopo :s 68ck voung 

i AF' YS Tota l  I iM iM YS Tota l  I iiF Tota l  C a t t l e  ?;$;3- C a t t l e  3uf fa loe  

~ ~- - 

AndhraPradcsh .  43.9 33.8 22.3 100 19.0 49.6 31.4 100 4109.:1.21 1 -77  $2.4 59.8 92 70 
Assam 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 10010.16 2.20 tt.O5 32.8 43.1 94 5 5 
Gujara t  47.5 26.1 24.4 100 1.2 58.8 40.0 10071.28 .89 1.86 54.8 58.4 92 20 
Haryana 38.7 29.6 21.7 100 2.4 50.9 46.7 10015.29 .5'7 .37 5S.4 66.9 92 44 
I I imachalPradesh41.5 31.0 27.5 100 2.6 66.6 30.8 10064.43 1..36 4.00 47.0 15.1 94 29 
Jammu&Kashroir 33.5 37.2 29.7 100 10.1 58.0 31.9 100 13.78 2.68 4.77 53.1 57.5 -- -- 
Karnataka 

Kerala  

Madhya Pradesh 

Kaharashtra 

Orissa 

Punjab 

Ra javthan 

Tamil Nadu 

U t t a r  Pradesh 

West Bengal 

Source: Livestock Census 1972. lJ1 - Ldult  Kales L a c t a t i w  e f f i c i ency  - Ratio of !!'o.of 
LlJ - Adult Females Females i n  milk t o  tot.11 adu l t  
Y s  - Young Stock females . 



Co be explained. The other relevant f a c t o r s  would be the  mortali ty 

r a t e s  mong youngstdck, t he  breeding eff ic iency of female animals, 

a d  the  r a t e  cf growth of adul t  stock. The f i r s t  two factors ,  one 

exyectS, w i l l  Sc: n e ~ n t i v e l y  ~ s s o c i a t e d  with t he  proporticn of 

young-stock, while t he  l a s t  should. show a posi t ive  associeticn. 

Varia t ions  bv s i z e  of holdings 

11 The r e l a t i on  between human and bovine dens i t ies  can also be seen 

from t h e  var ia t ions  i n  t h e  pa t te rn  of b0vir.e stock i n  r e l a t i on  t c  

s i z e .  cf landhcldings. Such data  are  avai lable  frcm IISS f c r  the  

countly as  a whole r e l z t i ng  t c  1960-1, and by Sta.tes f o r  1972. The 

a l l - Ind ia  data  f t r  1960-1 are s e t  r u t  in Table 5. 

12 The avernge m b e r  of bovine stock y e r  u n i t  of cu l t iv t ted  area 

decl ines  sharply 5s t h e  s i z e  cf h ~ l d i n g  increases. Thus holdings 

with l e s s  t h a n  on.; w r e  csrry ovcr s ix t imes a s  many bovines per 

u n i t  area  as  hol4ings of 30 acres a d  more. Since the l a d  man 

r a t i o  i s  posi t ively relntid t o  s i ze  of holdings, these . l a b  a l so  

ccrrc'sr,ratc fh.- yc'sitivo & s s r c i . & i o ~  between human 6.nd bovine 

dens i t i e s  shc:wn b y  she. across-State comparisons. 

13. The comrosition of bovine strclc held blf h o l e 8 i ~ g s  belcw 1 acre are 

q u i t s  -l.ifYerent frcm thn res t .  The propor t im of a d u l t  males i n  

t h e  bo\in~,cwned. by them i s  cr-.nsi.?crably smaller than the  average, 

an? t h a t  of adul t  females ~lnd cf youngstock ccrrespondingly larger .  

This pa t t e rn  holr's both f o r  c a t t l e  am1 buffaloes. The prepcnderance 

of adul t  femdes i n  t h e  very s m a l l  holdings would seem t c  suggest, 



,~zr_gz.sof,_rrperii;ior. ';.:able 5 Compo_sition of C a t t l e  a n l  n d f i ' . ? ~ l ~ # >  bxr ''. - 
-- - 

C a t t l e  B u l l a l o e  ~ d u l t / ~ a l e / F t ? m a l z  Cat t l e / ~ o -  
S i z e  C l a s s  Bovines Vliie 
( i ~ c r e s )  i!er 100 Adult  a d u l t  Y o u n  T o t a l .  Adult  :Xu&t YOUP T o t a l  C a t t l e  Bovines Adul t  Adult T o t e l  

a c r e  'Tales F c n a l e s  s tocE h a l e s  Females s t o c f  Nales Females 

below 0.49 

0 .5  - 0.99 
1 .G - 2.49 

2.5 - 4-99  

5 .0  - 7.49 

7 .5  - 9.99 

1 0  -12.49 

12.5-15.49 

1 5  -19.99 

20 - 23.99 

25 -29.99 
3 0  -49.99 

Over 50 

Sourcc: Cabinet  S e c r e t a r i a t ,  Natior,Bl Sample Survey Report  110.113, Ejew De lh i ,  pp.79 & 97 



t h a t  they concentrate more c n producing milk. Beyond ti% om.  no&&,mit, 

t h s  pa t t e rn  Changes: both Pmocg c a t t l e  and buffaloes t h e  r a t i o  of d u l t  

males shows a mildly f a l l i n g  trend, and t h a t  of adult  females a 

r i s e  a s  one moves up the  scale  of ?an< holding. There i s  sane 

ind ica t ion  t h a t  l-u'ger holclings have a srm"what l a r g e r  proporticn of 

buffalo'es as  youngstock; t he re  i s  no c l e a r  trend i n  t he  proportion 

of youngstock Emcng ca t t l e .  

14 The r e l a t i ve  inportawe of buffaloes 6oesnot seem t o  vary m c h  between 

different. lanrlhcldings. Hobrewr, it wcm? appear t h a t  l a r g e r  holdings 

ten6  tc. hzve a higher prclpcrticc of a6ul.t males a s  c a t t l e ,  while the r a t i o  

bf c a t t l e  t o  buf'fdc,es mong adult  females seems negatively correlated 

t o  s i z e  of h~ l r ' i ng .  L ~ r g e r  h c l i i i n ~ s  a p ~ a r e n t l y  depend t o  a greater 

e+nt on buffaloes e s  a source of milk. The r a t i o  of c a t t l e  

youngstock t o  t o t a l  youngstock elso seems t c  be the  l ~ w e r  i n  l a rge r  

holdings, though the  re la t ionship i s  l e s s  prcnounced, ancl more 

e r r a t i c ,  i n  t he  arlult fem,de categcry. But since the  cattle-buffale.. 

r a t i o  i s  highly variable hetweet-, ra@cnsj o ?  e h d d  be cautious-.in: , . 

erawing com%lusic-ns f r ~ m  d l - I n d i a  data.. 

Trenris i n  t o t a l  ncnulation - 

15 The t b t a l  hevine populaticn has r i s en  by about 19 per  cent over the  

l a s t  2 4ecades (Tsble 6 : ) ;  Most of t h i s  increase 'Iowrver took place 

cluring t h e  f i f t i e s ,  especial ly  between 1956 and 1961. (The reasrns 

f o r  t h e  excepticnally l a rge  inci.er.se in t h e  l a t t e r  period need t o  be 

examined). Since 1961, t h e  pcwlation has r i s en  by barely  4 per cent, 

most cf it between 1966 an2 1972. The a$ult male arvi ycnlrlgs'ock popla-  



Trends in Bovine Population. All India. 1951 -1 972 

(NOS. in millions) 

Adult Males 

C 6 1 ~ 8 7  64.07 72.53 73.32 74.49 4.05 11 .2 1.1 1.6 

B 6.70 6.51 7 -6s 0.20 0.07 -4.0 10.0 6.8 -1.6 

T 6ii.65 71 .30 00.21 01.52 02.56 4.0 12.4 1.6 1.3 

Adult Females 

C 49.27 49.93 54.20 54.60 56.40 0.1 8.6 0.9 3.1 
B 21.06 22-75 25.02 26.16 29.24 2.2 11.9 4.6 11.0 

T 71.73 72.20 79.22 ao.84 85.64 0.8 9.6 i i G  5.9 

Youngstock 

C 43.58 .$3.01 40.03 40.05 47.49 0.5 11 -5 -1 -6 -1 - 2  

B 14.76 16.09 18.50 1C.59 20.12 9.0 15.0 0.5 0 . 2  

T 58.34 59.90 67.73 66.64 67.61 2.7 12.4 -1 .O 1.5 

Total 

Source: Livestock .Cansus 

C = Cattle 

B.= Buffaloes 

T = Total 



t i c n  seems t~ hnve grown crnsid?rably f a s t e r  than afaul t  female 

during fifties I n  t h e  s ix t i eqwrne '  t he re  w a s  hardly any r i s e  i n  

t h e  former two catagories,  -the numbpr of aciult females continued 

t c  grow. 

15 Throughout t he  pericd, t h e  y c p l Z t i ~ n  of huffaloes hn.s ccnsis tent ly  

grown f a s t e r  then t h a t  of c a t t l e ,  t h e  difference being most marked 

i n  t h e  a[?ult f e ~ a l e  ard the  youngstock categories; Sifl i if icantly,  

an(J i n  sharp contrast  with buffalnes, c a t t l e  youngstock p c ~ u l a t i o n  

hes been declining i n  ~bs: lu+o terms during t h e  l a s t  decede in sp i t e  

of t he  reilucti.cn i n  mcrtal i ty  ra tes .  The decline i s  especially 

marked men? male youngstocl~ and. oresages a. reducticn i n  t h e  numbor 
c a t t l e  in  t h e  ccming years.  The behaviour of t h e  nrWt 

of 8.dulthr; le buffalc.  p o p l ~ t i o n  i s  r a the r  e r r a t i c .  After declining 

sf me 5 per  qent between 1951 mcl 1956, it rose sharply i n  t h e  

subsequent. decarie, but fsll n~a.iri during 1966-1972. 

17 T'ne sLe~dy  r i s e  in t h e  r a t i o  of buffaloes t o  c a t t l e  amcnr a.dult 

female shcws t h s t  ffermers have been prcgressively s h i f t i n g  t o  

huf"c1oe.s a s  e. source of milk. I n  1951, t he re  were 4.4 adul t  fern&? 

buf f~ loe .5  i;sr e v a y  100 ac!ult eaws; by 1972, t h e  r a t i o  hnd r i sen  t r y  

F. - Thc lr,ct?.ting eff ic iency of c a t t l e  s&msc.t6.-have rrmcined 

r~mkrk&3~..3trJ"le;- t h a t  o f  bulPfao+s:- rcse sharply between 

1951 m' 1956, f e l l  i n  subsequent decade ancl despit'e a 

m c v e r y l  i n  1972, still remain w e l l  below t k e  1956lewl  ? T i l e  7) 



Trends i n  Adult Female Bovine Populat ion 

' A l l  I nd i a ,  1951 -1 972 

Breeding Ca t t l e  
Tota l  46-38 47.26 51 .OO 51.76 54.42 

I n  milk 10.97 20.10 20.67 20.97 22.04 

Per  cent  40.9 42.5 40.5 40.5 40.5 

Breeding Buffaloes 

To ta l  21 -01 21 .69 24.24 25.52 20.51 

InMilk 10.22 T1.02 12.46 15.92 15.07 

Per  cent  48.6 54.4 51 .!r 50.6 52.9 

Rat io  of breeding c a t t l e  
t o  buf fa lpes  2.28 2.10 2.10 2.02 1 .92 



&.npes in-land. hclfinrr classes 

13. Some ide2 r f  the bcb~- iour  of bovine stock, overall and by major 

ca tegr ies ,  by size class of  holding i s  available frcm the h'atirnal 

Sample Survey f c r  1901 and 1C72. The data are summarised i n  

Table 8 Ghznges i a  t c t a l  br~rine pcpulntion, an6 i t s  majcr cmpenents, 

cbt;rinecq from the NSS d ~ t c  are broadly i n  ~ccc rd  with Livestock Census 

data: ae'tween 1961 1972, there has been a m?x@nal increase i n  

both aclult males ma. xlult females, but harrlLy ariy change i n  

youngstock populdticn. ThE! increase i n  a + d t  female pcp la t icn  i s  

hcwever,iess than i n  the Livestock Census. 

19 The data shcw t c t s l  boyine population per hmsehcld zs well as thr?.t 

r f  adult males, arlult femeles anC youngstock, have declined in 

pre.ctic,dly a l l  lilncl hr.l&ing c l ~ s s e s .  In  the very s m ~ l  holding (with 

l e s s  t h m  0.2 hectrxcs), therr hns been a r i s e  i n  tke t o t a l  bovines 

and r d u l t  males. There was a lsr  <an excepti-ndly laxgz change i n  the 

9.4 tr. 1.00 hect~.-.re p ruy  i n  all cetcgcries. (This i s  so much a t  

cdds with the &,?nerd p a t t e h  an2 the numbers $or 1972 are sc, implnu.-.?.kl:, 

lmpe  as t c  reisc :!aibt~ sn 6he accuracy of th i s  estimate.) In  thc 

remzining g r r u ~  $, it seema that  the decline i n  t o t a l  bcvine 

st,ock an? bf adrlult fenrles per household has bern scmewhnt gre.ter 

than avernge i n  the l a g e r  helsing househ~lds, an" lower than a ~ r r a i - ~  

among the smeller hclPiings. But the extent cf decli? i n  adult 

fomdcs and youngst:~ck bears nc relaticnship . a t  all t c  oizc of holfiing:.' 

1. In so f a r  ns a.vcrsges for piirticul-a.r l a n d  hrlding classes are 
scbject t, larger margins of errcr than the average fc.r the :rm.-l<? 
as a whcle, a l l  these conclusicns sho i~d  he treated c,?utirusly. 



------- - 
Adult Pemslos Youngs kock g t i l  o f  c n t t l e s  i z e  c l n s  To ta l  Bovines 2klult Vales 

. . 
9irl  ac~eS.7 196:-2 1972 1961 -2 1971 -2 1961-2 ??72 1951-2 1972 : 6722 L'L. B971! :.. 

6 b u f f i l ~ p c  

--. 
B --- -- 

0.31 - 0.49 66.30 73.60 12.72 21 .56 29.94 29.75 23.64 22..ET 2 .7.5 4.66 

0 . 5 0 - 0 . 9 3  155.83 757.00 58.36 58.04 60.40 58.19 41.07 36.77 3.53 4-27 

1 .OO - ? .211 247.63 16,3.74 10e.80 78.71 81.32 69.56 56.91 41 .FJ 3.81 3.74 

1 .25 - 2.49 2520.54 1186.73 792.84 540.91 4.70 

2.50 - 4.99. 364.81 565.70 161 .69 164.70 117.74 l'r.1 .77 85.10 01 .71 4.21 3.53 

5.00 - 7.49 509.69 475.i0 208.06 200.91 3-91 3.79 173.19 158.20 113. t 2  115.99 

7.50 - 9.99' 5EO.i7 540.93 275.46 230.76 191 . I0  186.06 153.61 123.41 3.57 3.37 . . 
10.00 - 12.49 6 2 i . 2 2  621.82 255.13 246.46 217.29 225.47 154.30 149.89 3.35 3.10 

12.50 L 1.?.99 724.06 677.65 276.26 262.07 255.01 253.07 192.72 162.51 3.45 3-18  

15.00 - 19.99 787.16 721.55 30!,.60 292.96 276.09 267.09 206.27 171.50 3.20 . 3 ..?G 

20.00 - 24.99 ti41 . I  ""2 777.4.6 317.74 29rl..CC 705;97 2k0.77 218.01 203.g9 3.41 2 .?3 

25 -00 - 29.99 931 -21 907.85 7;0.28 742.1 5 345.23 729.56 2450.70. 236 .G,$ 3.07 1.42 

30.00 - 49.99 1131 . 7 1  1003.1.5 496.aa 3 i s . e ~  385.86 3va.eo 264,o4 254.06 2.45 3.96 
Over 50 1636.19 1401.42 603.21 52G.04 603.00 529.61'42$1.9:1 343.77 2.92 3.35 

Sovrce: 1 1 - 2 ,  G O I ,  ~ e i i n e t .  Secrsti :r iat ,  &tiocai  San:~lo 'Survey. Rooort Xo.ltr:] 

Tn'oles with r&tes cn so_mc ~ S V ~ C ~ J  of Land S o l d i i i ~ s  i n  Ru_ral L r c z  :7-tii R o u d  
-, Se~tcrnber 1961 - zulv 1 .%a, ( k l h i ,  1361)  

-- ,.-A 177;-72, G O I ,  Departnient of S t a t i s - t i c s ,  - l o x 1  Saxole Sxrvev l!u1cbe~215. Z~~~I.~.~~Q:J:I&~ Jub7 1 ; , , I  

=rnber 1972. T z b l x ~ n  ,icicl?.!ys, A11 Izdia .  (?ebrcuary I,;%). 
L. 



29 The ~ v e r a l l  Seclin:: i n  c ,? t t le  t c  buf fa lc  r z t i c  i s  l? . rg~; ly  concentr-te.! 

i n  t h e  midCie s i ec  hcl'ings (from 1.00 t o  10 hectared;  hcl 'ings bclrw 

rne hect-re. , an6 thosf: & m e  10 hectarag appear t o  have substsntin;Lly 

incrsaser? t h e  share of c e t t l e  i n  t h e i r  bcvinestock. There is  2 

r~"ctc.,m t r  t.h? i r . . r r ~ ~ e a c n t  i n  hrzedi-ng efficiency. -There has been 

hartily imprcvement in the s m a l l  ho l5ngs ;  t h e  extent cf impr~memcnt 

seems t c  increase with the s i z e  of hr ld ings  till 'ahcut 10-12 hecta.res, 

b ~ f r r e  tnper ing , f f  i n  t he  l a rges t  2-3 lendhclding class .  A mere 

"isaggregate3 s tde-wise  analysis of the change i n  t h e  pa t te rn  cf bc'rine 

stock :?y. 'iff erent cl.asses cf holdings waul? help understmcl whether 

tht ;  ?a.tt: ms rev~;de;! by t h e  a l l - India  Cats are  widesprezrl or whether. 

t'ncy r e f l e s t  s h i f t s  i n  t h e  spnt ia l  d i s t r i b u t i r n  of brvj.nestock. 

I11 

Tne Pa t te rn  cf Mortali ty 

21 . A c l ~ s e r  cx~min~. t icn of t h e  sex ccmposition c-f youngstock (see t a b l e  5) 

reveals  scme-rather ~ u z z l i n p  features.  Since t h e  rear ing  of bwines  

from hirt,h t o  afiulthcoc? in~rolves  subs tan t ia l  costs,  one woulrl expect 

t h ~  markec' p l u r d i t y  cf male c a t t l e  at t h e  ita.ult stage, an.1 of 

females w n g  b u f f d o e s ,  t o  be reflected i n  t h e  sex r a t i o s  of young- 

stock a s  well. This i s  indeed t h e  case f o r  buffaloes whose sex r a t i o  ! 

(ma1 s p e r  k.+e-! females) i s  h e l m  10C i n  a l l  three .  age pr 'ups f o r  

which data ;.re avr i lab le  and declines s tead i ly  frcm 0-1. t o  t h e  3+ 

xge. pc ,~ ip .  (Table 9) The l e t t o r  suggests t h a t .  t h e  sex r a t i o s  are  

progresively adjuster! frcm b i r t h  t o  aclulthood t o  achieve t h e  jes i red  

sex d i s t r i b u t i c n  rf adul t  stock. The behauimr of sex r a t i o s  amcng 



Table -. 9 

Sex CornposLti-on of c e t b l e  and B u f f a ~  

i n  Di f fe ren t  k e  prauos 

A l l  Ind is .  1966 

- - - - - -  - . - - - - - -  - - - - - - - - - - . - - - - - - - - c;tzle . . 
rY 

Buffaloes  -- 
o- I 1-3 3+ 0-3 1-3 3+. 

Females 
( m i l l i o n s )  1 1  .I 13.6 54.7 ,5.9 6 -3  24.1 

?1ales/1'00 
Females 100.7 89.6 136.2 67 3 9 32 

S o u r ~ ~ : -  G 0 I, >!inistry.,of Agr i cu l tu re ,  Di rea tora te  of Economics 
and s t a t i ' s t i c s ,  Census. 1966. Vol. T I  
De ta i l ed  Tnbles.,%%?I, (n 



ca t t l e  acrcss age poups i s  very Aifferent aEa. seems t c  be e7-ratic. 

The sex r~.t,i? i s  elose t c  100 i n  0-1 ~ . p  grrup, declinss ~ubstantial ly 

i n  the 1-3 age pc:ups, b-fcre shrrting up t c ;  c,ver 1300 among the 

edult.  ,animrls. Prima fecie, it i s  d i f f icul t  t o  see why the sex 

r a t i c  rmcng ycung ce t t l e  s h d d  be se f e r  cut of l ine ,  nct just 

i n  megrituc'.e but kirectlonally as well, with the re.tio ?.mcnp adult 

stock. 

This p t t e r n  seems t r  prevail i n  mcst parts of Irdia. It w i l l  be 

seen frcm Tcble 10 that  i n  most States, as i n  all-India, survivriL ra.ttc;s 

of buffalces cdves  f rcm b i r th  t c  age 1  an^ then on t o  a,'ulthcoa,, 

?re c~nsir;.,rahly l e s s  than thcse cf c.?tS,le. Most s t ~ t c s  alsc ccnfwm t c  

the  a d  -1nd.ia pzttern i n  t h ~ t ,  the sunr ivd rate f c r  cti:,tle calves 

thrcn~gh the f i r s t  yeor of b i r th  are  rug^ the same for brth meles 

~.nd femnles, the major : cxzeyticn being Gujprat an6 Kerda. t .pin,  

i n  nicst St:.-'Les, as i n  a l l  Inr'ia, mcr* females aged me year survive 

tc: nc!ulthccr'. them males of the s?me F ~ C :  even tthcugh males :Ire 

r;rericminant i n  t,hf &ul t  pc;.ulstiC.n. TIE s i p i f i c m t  cxceptims t c  t h i s  

p t , t e r n  rse Cuj?.riit, Rinjzb and Uttar Pradesh. In dl these 

, fnwcr f,-.nzl~s c ~ . ~ r o s  sur \ r iv~  t r .  a+ulthcr.:l. ccmpared t c  males 

?nt? t h i s  pcttezn i s  ccnsistent with the rbsrrverl sox r d i o s  mcnf 

~ c l ~ l t s .  In Kerala, again, tho relative survival rates of m - d t ;  c ~ u ? r l  

femdr. ca t t le  th.~ou& theycunC age i s  crnsistent with the sex r a t i c  

rf ,?:?.fit stmk. The dexkatj~ons f r m  the all-Inflir, rat tern ?.re 

fcwi~r i n  the case of buffdces: In mcst cases the relp-tive survi.rr?l 

ra tes  i n  the yrung ,-.ces are consistent with the cbserved sex rntics 

;f ~ " u l t  stock which p n e r d l y  ahow ' ii nnrked plurd*ty -of -femd-S. 



Tsble-I 0 

Surv iva l  Rates of young Bovine Stock by S t a t e s ,  1966 

C a t t l e  Buf faloe?. 

0- 1 1-3 0-1 1-3 -- 
?tale Female Male Female ?...ale Fernale I~?ale Fe1oa1.u 

h d h r a  Pradesh 

.issam 

B i har  

Gujarat  

Hrrryana 

Jnmrnu & Kashmir 

Kerltln 

Kafihya Prndesh 

PIaharashtra 

1;lysore 

Orissa  

Pun jab 

R a  j z s t an  

Tamil >'.'~du 

Uttarpradesh 

Yost' Bengal 

Mote: Computed f r c n  l i ves tock  Census da ta  f o r  1966 using the same assumption 
as f o r  e l l - In+ . ic  (SGC. Tablo 3 ) .  I n  t:!f case  of .  c a t t l e , ,  the  number cf 
calves i n  C-1 group exceeds t h e  nunber of cows i n  milk i n  m i l s t  S t ~ . t e s .  
Therefore,  the-c .c t l~u la t ions  a r e b s c d  on the n m b e r  of m a l ~ s  or  foo?les 
i n  0-1 group, which ever  i s  h igher .  

I n  t he  case of buf fa loes ,  t h e  number of W ~ V S S  born i s ,  i n  a l l  sr;:.;tes 
except Or i ssa ,  taken 3 s  equal  t o  t he  humber of females i n  n i l k .  I n  
Orissa  s ince  the populat ion below 1 year  i s  g r e e t e r  than buf fa loes  i n  
milk, t h e  nurnber of males below 1 year  i s  taken a s  the  s t a r t i n g  pc in t .  



23. Relat,ive m~rta l i t -y  rates, an? therefore sex ratios, fcl1c.w th i s  

gener.s.1 pattern thrcughout t h e  l a s t  2 decades, with ininrlatirn:; cf scnn 

seculrr trends.   able 11) Amrng ca t t l e  there has been n st,eedy 

.If,-.line i~n the number c f  mnle t.o female c~alves below 1 year 

suggesting thzt  th?? mcrtdi ty  rate of females has f a l l m  relatively 

t o  that cf mdes. The mortali* rates i n  the 1-3 age group seems t- 

have fa l len f c r  'ccth sexes, but +.he f d l  i s  ccnsiderably greater an3 

rncre sustainerl. ,mcng females.. While the number of males per fenale 

i n  the 0-3 group has steadily falleri between 1951 .and 1966 ( the 

sate f.;r 1972 are nr t  yet  available), the ra t io  k?s moved i n  

the op~os i t s  ?irecticn among aclult cat t le .  The apparently orid 

pettern. of mortality as  between sexes of ca t t l e  a t  different eges 

hrs been intersif ied over time.. 

2 4.. h r n g  buffdces, there has been -some decline i n  the number of males 

per female ill the 0-1 age grcup suggesting tha t  a r ise  i n  mde mrrto- 

l i t y  i n  the f i ~ s t  ye?r of b i r th  relative t c  female mortality. Fem?lc 

mcrts.lity hss def i f i te ly  fal len i n  the 1-3 age group; the decline 

cf ir\rl-.:ility mcng adult males i s  l ess  pronouncad and. apparently 

nct sustair ia . Ag a result ,  the sex ra t io  i n  'chis group mcves 

rather e r ra t ic r l ly  from census t o  census. In  the Au l t  ape grmp, 

there was a slight r i s e  i n  the number of mdes per female hetween 

1956 m r l  1966, but the ra t ic  has since fs.llen rather sharply. 



+rends i n  .Sex Fktlo .  of Cat t le  and Buffaloes by Age Sroup - 
111 India,, ik1-1972 

('at Lie .- -- 

5-x Ratio 0-1 :04.6 103.2 1 0 1  100.7 n .a .  

I l o r t a l i t y  Rate 

1-3 Male 1i.a. .547 .;:.:;I .!r$3 n .a .  

3uf f a loes  -- 
S,x Ratio 0-1 60.6 63,6 G9.7 67.5 ~ - a .  

; Y o r t n l i t y  Rate 

,- .. .. 3 -3 Nale n.a.  .o ru  i .802 11.3. 

. . Female a .  .524 .480 -4EO n.a .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Source: Livestock Cenzuses. 

Seb Rat io  i s  de f ined  a s  number of  males per  100 females.  



25 Assumin? that  a t  b i r th  there i s  an q-rroximate purity between 

males and. female?, changes i n  sex ratios across r.ge groups are 

essentiCly,  a rcflect i t  n of 3if ferent'ial mortality (whether due 

t o  n?.tural causes o r  t o  ~ lnu~~h%&r) . '  W6 have mede rmgh calclilatic'ns 

cf the ?.vers~e. morl;rJ_ity rates i n  0-1 ancl 1-3 age @our on the 

basis of *.eta frcm the 1966 livestock Census. (Table 12) They 

show that, i n  brth age groups, the ovcrall mortality rate i s  much 

higher f c r  buf'fdces than f c r  cat t le .  It seems unlikely that  t h i s  

i s  clue t o  greater na.tural susceptibility cf ycung b u f f a l ~ e s  t c  

fzt,d infecticn and disease than catt le;  more likely, i-t. i s  a 

reflecticn ; f deli), r a te ly  -eater ne:~lcct  cf buffdoe ycn;ngstook 

by fanners. Of grzater significance fn-,m tho view print cf the sox 

r a t i o  is the ~liffere~.t i=Q mcrtalii;y cf males anr! females. I n  the 

case cf buffdces, th:? rate cf male mortality i s  higher than thzt  

f c r  f cmal.es i n  bcth age grcup,  the difference being prt,icnl-JLl_nrly 

pr~nsunce~3 i n  the f i r s t  year of bir th.  In  the case of c?.tt.le, 

there seems kc 1~ l i t t l e  jifference betwenn the m ~ r t d i t y  rates cf 

the two sexes i n  the first year of the i r  l i f e .  But . - between1 

-3 y e a s  of age, the mnrt-lity r%te a m r  ng males i s  si,gnificJLl_nnt.& 

higher than among females. It seems highly im~lmaih le  that  th i s  

change ir, the mcrt:dity pattern between 0-1 me. 1-3 age g a p s  c"ul- 

be the result sf $ny nz tu rd  factors. I f ,  cn the cthr hr,?ri, it 

i s t h c  r e s a t  of f i~liborate decisitn nn the part cf farmer, it 

seems rathsr  c'?d that  they should l e t  fewer n,-les survive t r ,  ~r'ult,hct.rl 

rell^.tive t C  femsles, when r t  the n-'ult stnge they ha-;e t c  ccrry 

a l o t  more males t h m  femdes. 



R o u M - s . t b a t e s  of Survival  Rates of Ca t t l e  - 
End Buffaloes i n  d i f f e r e n t  age Rrouos. A l l  - 

Ind ia ,  1366 

C a t t l e  
, . Buffaloes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0-1 Male 1 .O .615 

Female 0.994 -91 2 

1-3 Male 0.557 I 38 

1 .  The number of .cclves born i n  any ccnsljs year  eqiral t o  
twice t h e  number of male and of  femcle ca lves  i n  the 
0-1 ngc group or  the number of breoding fomales i n  
milk  whichever B s  h igher .  ' 

2.  Number of cz lves  born i n  the  i h r - c e n s a l  yea r s  e s t i -  
mated by l i n e a r  i n t e r p o l a t i o n .  

3 .  Morta l i ty  r a t e  i n  the  0-1 age group c2oes n o t  change 
over time. 

4. Surviving cz lves  of 1-7 yea r s  age i n  year  t ( p t - 3 )  
s !  culd havr born i n  t - I  ;nd t -2 

Surviva l  r - t e  = p t  (1-71, 
k-T k-2 

0 
\[here, b  r e f e r s  t o  t he  number of ca lves  born i n  year t . 

-: a .  Sincc the number of ca lves  i n  0-1 excecds the nunbdr 
of breeding c a t t l e  i n  milk, we have taken the nuclber 
of mcle cclvos i n  t h i s  age group a s  the b a s i s  f o r  
s u r v i v a l  r a t o  c a l c u l a t e s .  

b .  I n  t h e  case of bu f f a loes ,  s i n c e  t h e  nur..ber of ca lves  
i n  0-1 is  very much lower than t h e  numbel5 of brezding 
females i n  milk, t he  number of ca lves  born i s  asov.nc-' 
t o  be equal  to  t h e  l a t t e r ,  and divided evenly between 
mole and f ena l e .  Note t h a t  these  a r e  only crude anpi-o- 
x i n a t i o n s  of the numller cf  ca lves  born.  



26. It i s  prssible that  thc observed sex ra t ic  a t  the afiult stage 

goes nct reflect f>merls perference sc much as the differential  

mortality rates rf the sexes a t  different stages of a8.u.lthocld. 

There i s  indeed scme inclicztirn t h s t  the mkrtality rates of wlult 

males orri -f emdes f c l l r  w divergent patterns. Dandekar has 

estimate6 (See Tr~ble 13) on the. basis of rirta ci=llect i n  1950-51 

th&, amcng adult cat,tle, females have a c c n s ~ e n t l y  higher 

mor t~di ty  rzte than males m c l  that the difference increases 

sharply within age. Thus between 3 a d  6 ye?rs, the overage mortsli cy rate 

fo r  femdes i s  s~me o 40 per cent higher than fc,r m<des; i n  the 

6-8 age @cup, it i s  over 300 per cent. Thereafter, the mor t~ l i t y  

m t e s  of the two,sexes seem tfi cmverge rapi*J.y. .By contrast, 

the  mrrtality rs te  amrng a?ult buffaloes i s  crnsistently higher 

f r,r males, the difference rezching a maximum inthc 5-6 age grr)ul:, 

f a1 l i n e  c f f  quite rayidly there&er. 

27. Since there i s  nc strrng reason t o  believe that  the adult femcle 

ca t t l e  i s  inherently mcre prone ti disecse ancl death than the 

buffnlc or the male catt le ,  the differential  mortality r!attern 

can only be explainet.3 i n  terms c'f di+,:erential care a,nrl attention 

given t o  different categc,ries of animds. Dan?ekarls sstimates 

suggest th8t the mcr td i ty  rate among femalos cat t le  i s  nc.t veSy 

flifferent from the% ffcr female buffaloes i n  the 3-6 age group; 

but thereafter former r ises sharply whilc the l a t t e r  shrws hut a 

marginal r i se  till ahout 9 years. Neglect of the cow, which 

usually takes the form @f hinrlifferent or ina-lequate feerling &. 



~innual  des th  r a t e  of c a t t l e  and buffaloes  a t  d i f f e r e n t  
anes: 1.11 India .  1950-51 

(lLverag2 death r a t e  per 000 anin- ; ls)  

C ~ t t l 2  Buff a l o e s  
Age group - - .- - 

Bullocks Cows Calvrs He-p&a- b buffa- Calves h?oes 

over 9 120.6 174.0 164.4 136.C 

- - _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - -  
'ource: Dandekar T.?i., aecond Kepsr t  on the Poonn Schedule of -the 

Hafional Sanplo.Survey, 1950-51. (Poona, 1'15,:) . . - 
Rote: 1 .  The b a s i s  f o r  t h e s e  es t imates  a r e  explained thus:  

"Data en d i s t r i b u t i o n  by age of d i f f e r e n t  animals. a s  we l l  as  
on dea ths  and s l augh te r  i n  fou r  weeks p r i o r  ' to  the  interview 
.were co l le - ted .  '-'he i n t t e r  r e l a t e d  t o  the  f o r ~ e r  g i v e s  four 
weekly doath r a t e s  i n  d i f f e r e n t  zge groups. Ih order  t o  fierive 
anzual  de>,th r a t e s  frorb.' t h e  above da.jxi,:the followi?lg prQce,iure 
was adopted f o r  t h e  age  groups 0-1 and 1-2: Por tiis it;c ;;loup 
0-1, the  weekly death r a t e s  f o r  successive 13 per iods were 
obtnized from the  f o u r  weekly de?th r s t e s ' f o r  0-1 a ~ i d  1-2 
(namely, 35.7 2nd 8.6 f o r  c z t t l o )  by taking woightca avkrag-2, 
t h e  weights being . I T ,  0; 1 ,  7 2 ;  2,  1 1  ; . ... 12, 1 .  f l ~ s c  
de-.th r a t e s  were then success ive ly  ~ p p l i e d  t o  surviT{;lls a t  thf 
end of olch to  ge-t nnnunl death r a t e s  of the  0-1. Ihi:; r rasu-  
$ g s t i t ; $ c c ~ g ~ g 8 r ~ $ 0 ~ i 1 ~ f y g ~ ~ y e s  below 1 year  zgc which ; r i l l  rlie  his i s  rn t l ie r  d i f f e r e n t  from 
infnrlt  mort- i l i ty  r a t e  a s  usua l ly  ner~sured n:~i:lely, the  ~.urd:;cr 
of l ive-born ca lves  which l i v e  t o  gec r  1 )  The death r . . te  f o r  

1-2 i s  der ived  on the bns i s  of four  weeklydfnth r ? t e s  f o r  t l i i s  
age e;roup success ive ly  1 t i n  s t o  t h e  survivrrls  n t  t i i c i  b!!d cf 
each fou r  weeklg per iod.  7 p.67 7 

2 .  The cbove e s t ima te s  of m a r t a l i t y  ure  b?sod on snm.!)le d-tn u r  a;c 
d i s t r i b u t i o n  which se?m d e f e c t i v e ,  e s p e c i a l l y  i n  the younC A>:<: efOaI%: 
bh8 ' r r i t io  of youngstock aged l e s s  t hcn  one year  t o  those of 'I --: yc?r? 
::ge 6erivi.d from the Gohk?ld I n s t i t u t e  d j t n  i s  rluch l e s s  t1l.m ;.i,tli:..;ci 
from Livestock Census ind subsequent I-SS Reports. A ~ S O  C T L  t::,. ? - ~ S ' L C .  

of da t a  on S i r t h  r n t e s  given on 9 75-76- of . t he  r e p o r t ,  :lliil L l i ?  d.1t7 
on the p o p u l a t i o ~  i n  t he  0-1 age group, t h e  i n f a n t  mor t a l i t y  r - 'kez  
woul6 sc?n to  be very much higher than  shown i n  the above t : ~ b i * .  



makes it " i f f i c u l t  f r r  t h e  erimal t n  withst,mr3 t h ~  s t resses  

of s u c c e s s i ~ ~ e  ]-regnancies, seems t o  beccme pronounced. a f te r  t h e  

second l ac t a t i cn .  Clearly a t  t h i s  s t ~ p  the  bullock i s  givon nuch 

gre?.ter care an? at tent icn.  One has t c  probe deeper i n t o  the 

reesons f c r  t h i s  apparent difference i n  the cart. of ccws nnd 

bullccks. Perhaps th' milk yielrls ~f cciw d r o p  c f f  sharply z f k r  

t h e  second/third lo.ctnticn; p e r h a p  the  calving in t e rva l  a.nd./or 

t.he d ~ j  peric.1 i n c r c ~ s e s  with t he  age : f t h e  a n i m a l ;  p e r h a p  the 

l cck  of specialisat-ion 5.crr.ss lm3 hclfiing classes  i n t e n s i f i s s  the  

ccmpetitiim f o r  l imi ted  feed rescurces i n  t he  smeJler f.zms thus  

f c r c i n g  tham t o  chcose t \ e  bullock i n  prefnrence tr; the cow. fcs 

betwecn the ccw m-l t he  she-buffaloe, it i s  rcss ib lo  t h c t  the  

l z t t e r  receives grc:=.tcr czre pa r t l y  because cf it i s  more valur~blc 

a s  a n i l k  animrl rarl d s o  because i ts biclo@cal  character '-!emawls 

mr:re czr r fu i  at tentican.  lJ1 t h i s  is, hcwever, speculative ?ma, 

Evcn i f  t r u e ,  s t i l l  ,dues not expl~. in  why f-?mer shr jd~i  nct  take 

h 9 t t e r  cs re  nf t ho  young m d c  c a t t l e .  Fcr by rerlucini.: t h e  mele 

mcr te l i ty  r a t e  i n  t h e  1-3 ago group, the  farmer i n  f a c t  can 

make r!c, ..a f.-.r 2 s  recrrc'11ctiv- function i s  ccncerned,'with 

fewer cows than a t  rrescnt.  T h i s  whrle question needs t o  studicri 

i n  g ree t e r  depth using mcrc: recent fi2.ta. 



2 A'i, t h e  t i 2 9  02 5 ~ 2  fiss-:od~ cen,us oZ 7572, there  we:e about 23 

rS2X.o~ wod51~; bovines in  the  country: 75 i l i l l ion  0:; 5.a were 

c?:bUe, t h e  r a k l  bein-; Luffdoes.  I&-mst ell. (97 pei-cen-i;) of 

wor1;in:; ard~xilr: in bo'~i1 cake:--oees were : ~ e s . ? /  21e nu.?der of 

d d ~ i l t  r ~ d e  bovhos ';hor,fpre -r ovides a close sinrcL:l;Li~n t o  ?1-~ .. 

s ize  of' tho (2raq~2'; ;mi21 ~~ ,:,c->ul;;tion. .~ 

2 TIIS n m l ~ e r  of Zlrc:u,-iiJ; mimls 2 r hcchr.e CF cro?pd area m r i e s  a 

, . r z t  c l a l  across '  statesJ a s  w a  as La-hsen Lint! I l c l & i ; ~ - s  0.1 U i " e r e n t  
.> 

size. In xcne~d, s'dtes wit2 z d a t i v d y  E;~I, density o rums ?o.?u- 

l a t i o n  relat$ve fo cro??d Ere; a l s o  t a d  +a :lave rrore drar:$st a-s 

p a  u-iit crea; 'mh tLe m t e  d incrcasc: in +he l a t t e r  falls oTf qs m e  

e p t i o n . .  
't./ . * 1 .   stat^ cros s Section- ~ ' ; ~ ~ ' y ,  = 0.5515 + 0 , i i ~ g ~  3 - c,a:97 

2 $ ( ,n = C.75 ) 

y~:>~i.e w erc  2.1 ~ r i ? i o n  ID &in r cows zi?. 0.4. ;.jllicn m1&- :  s!m 

!3uff:E;iloes. LS .,: of  ?e::slo ~ ' t5Sr f w  w o e  seezs t o  he prono~mcd 
i n  t h e  t h m e  i%~~Erern Sk-Lcs of iPJ IL-.mz.kL~a d. 2:-.du. TLlv 
ncco~miwi <or o:rer l;llf of Eli -;;aJ;ll nu11:3sr of w o y l j n  c a r s  5:e 
COLUI+~,-. In  ,-dl. i2:csa S-h tos  L'ie r a t i o  of wo:L&>: cows t o  work&: 
c l t t l e  w 2 s  c o n s i ~ e m i ~ l y  Iii.:ller t h  .C:e mt io i la l  nvsm,:e snC r.e;.chcs 
a 1Li<l~ .I :! - 7'31-ca25 iy T x l s  I$- &. 



or' -i. .-:- "..1-1 > ; . 2 --.-,? . . . . . . LL-..O LC?.?- ?c;i'.czr  el^^^-. a. 5j.r::i,+r1 >e;,aC6E;~Ir;'L7<I 



s ~ b 1  :>ewer in relc'~ion t o  c m ? y ~ d  a r m .  

31 Tic f;a..di k h t  :::o?o i;~+,ensiva cvLtL~. t ion  ~ c l l e m 1 y  assocb.';.::6, iii 

LnZie, wia rcla5vel;? hi-$ ~opfh ' ' jon  (1~11siti~s ax! XT.L'. : - q l h - ; s -  

.. - 
YL.,;~ req:ire ..r rei::tivdy 31.1 &?uk of ?P?.:F.~ @or. .does~bt '~ .@ii l  

s1-E ~ZILTS f3.1~1~ in derlsd;r s e t t l d  a r p s  d l o a  r&++ive;y 

k l*.;s S L U O C ~ I  of- 6 ~ 4 ~ ~ 3  "vani.ds :-;@ unit ::rS1.. mle w.hmtio2i 

2.1 t e ~ i s  of -31;. LiLi-iisi';ilit7 0: ;nm. WU.!;~ i s  nd;. .w?a11.3~ con~~l&l-T 

 e em us:? y7j.s x::~'. brcn ' ccn ha, i n  pr inci>le ,  ovsrcoxe Icy a systori 6 

1sasin:; 0: aIli*Lll S C M C ~ S .  b- f a c t  i f ,  a s  seeas to bc: e i e  case, t::e 

1.- *.r~-ts. - . ::reator e5'iYciency Kte s w s e  of aectil~.? all t k e  dexncl fo;' 

ad:x2 l?h~u w i 5 1  a s:zX-er stocl: or^ 8 .nfz~ls .  E I ~  p t m k i a l  ;:L~JI i3.-vr? 

~ S U F ~ L - :  .., or S!IDT~Z; is l i i~:?ly t o  5~ t h e  ? r a t e r  S e a u s e  c s z r  fr;z,s 

%011& .Lo uSo tho 6n.u :!k &s1;13 l o s s  krkeilsivcly. 

. , 
32 AS r: '.L::;;31" o:? 5'-.ct, Imever ,  *.e 3xtent of leas in ;  ssezs c~,dI,e li.:ri-!;d: 

The rl-Lie o.? X.rj-4 t o  tcJ;d b U o C c  b.!3?o w?.s l e s s  t L ~ m  5 7ercent i~ 

t:lz 1?~-3j.~.13 .:2C O d s s a ,  13 p e ~ c a i t  Ikdhya h r ' , e & ~ ,  ;and 10 percent 

yl??.r~ ?:k~;a-,:c::ant Suryay #!~.'.a s:~w 3m.t m o c k s  a;.r? un,?!2gloyed f o r  
upwL>.ds of LkO ,0.7~xm.1$ of ami13:.!13 t i 5 2  9v5n ~~TJZZ:~:: '210 pes?i season : 
Fv? ki~kcacc!  i? 0 ~ 5 . 3 ~ i ~  ::dlocl:s w9re ~l?lo:red oriL;~ 57;: of SIC .ki;:3 
21 Jwc-,I-$-;j (*;.i :>&?; ";"son f o r  Zci'; s ~ a t e ) ;  50$ of th? t2:?::0 ill 

S~~jai* (142.~7) cad. jO-S!$ in ZTtLli:r Pr-.Aesl~ (iPril-!iay an? Octo?~er ). 
m LAL.>L .,<-, d?.te z r e  2 - c ~  su-vq73 ooirducted in .;;?i;1;_? :rid.-fif+;ies, 



oFcrc..t21; l ? ~ n d  'itid nof i c v c  a1y wor15.n:; !>ov-ines; :in< 55 ?r?rcr;llt a? 

1/ 
~ 5 . ~ 1  1,:s~ L;x?.i~ 0.40 I!?c?c+~res d id  a o t  hhhve any worI&y hovinbs. - 

l2lc c.::.s;nc2-.d' we=. c : ~ ~ - 2 o p &  1 3 ~ ~ s ~  ::~.rke-L coulr'. be an  Cdicat5on t h a t  

$110 cr5tj.cjl. poi-io? kt?.=- ~ ~ 1 .  power is i ~ ~ c n t i v *  'my be :.ncll &,oMer 

L1,--,. ,.-_. .. . . .-.>. !. ...&. y- . .:iC t 2 ~  t a:~l i i i ;~ i~';i?Ls:Ltio~ m t e  O V I ) ~  3. LIOI~V:~ o r  two does 

. , 
n o t  7iv.2 r. coli1"ec-b ?ic%wc of t;lr: condi-Lion:: Z.Uri'z: .Uia ~ d t i . & ~ l s % ~ s o l z .  

If Exiu wsra so, a i C .  ? e ~ . l t y  in t o m s  or l o s s  uf ' O U ~ F L I ~  OC no t  

; 3 a - i y  1 , , wil l i ; l :>lnss  f;lf.:cx% ., 

-ko cirry ;?n a?;&rei?.+J;r .. . ezcessivc S $ O C ~  of d~mu+t zni;?fis, o x m t e d  fc? 

@ %- , C~ , .L?. &L.,, 'I 25 tliS i~k~7sj.t;~ & j;o I)er mit ?.rm i n c ~ e 2 s e ~  - 

?/ Die ->m:>or+.ior .. .. of : l~usd lo lds  o;>elr~tin: l?nd. i d ;  not  ownin: ary 
~ 3 ; ? . . ~ ; ; i l ;  ij~111.0~1~~: 0:: Luffa?!oeo v~."."i~s rjideljr;:, : It i n  amulli! 1 5 
-~I.c;Jx~-~; !x Punj?.?:, /,&50 ?clt'ceni; in m, &il"fit&k~% ,?nC !!!a7.&1 !:;idu 
a: ,C. c lo  i., ,,: !;on 7 s:cait. i:~ Ka1~1a. 



cross-section of sb.t?s in 1561'& lr71 ) as w e n  a s  011 17% data 

(in r s ~ e c t  o:? a cmsssec+Lon of !ml&;s af diffeTen2: s i ze s  :?or a l l  

Lqdiz ic.ad. f 01- z. i'a s+tes ). !he only s i ~ x i f i c a n t  -~;:rizl:Le ex+inillr: 

t ho  v~.;is.t-ions dl.;iu<dt z&pLs 13er hectare,  ,and that too not  

c o l ~ o i s t c l t l y ,  W - 3  Ik? zvcrw;;e s i z e  bf 110ldk1~. T h r 3  coi?fficiw.ts f o r  

imc:~zd-ic~.l ;7owc? ' b2.d XIS i iy  m o c t e d  ile:;2tiiro s i p  ht were 

1;s Zc20SS ?_~>.nc holdiry c l~%sses  f o r  &l- I n f i n  mcl 53 llhrsje out of Cle 

five S!xi-,as f o r  wllich the latt$r kcre Cried. (Ta.!,le 14) 

34. &3r .t,-2.1:! , ?.lso, , .LPco ?:-el:~~~ion be-kecn m . c l ~ ~ . n i ~ l  2nd t m L ~ ~ l  power i x  

;I X~.C-;~:;;WG i - + % ~ ~  C~OU~CXI:  kt the a India IW& the shock of t h e  , 

s.-i'lo '.Jc~~.o(? :;11eZe ws.3 a s!zm rLoe in t h e  ,gm~ntu? of  nrec?mnical 

T& 52 .  i.iq~ri",nic&l :>OIJC?: msJicly f o r  i r i s a - t i o r  &n& t o  n. li?ssey de.grei3 f ~ r  



Table 14 ;'elation betweer. h-oqzht. Aniiilals.per hec ta re  ( Y ) ,  - 
A v ~ ~ Q  1101diI1~: nize (Xq ) a.nd &clwiical  Power pe r  
G;;*.i.e--(w 

* 2 
cmss Section Y =  ?3S.C7 - 26.C+ - (E =: .77)  

(4.64) (.??I ) 

2.. - -  - p, 2 * 3, - n:. ed1 Ia.: Y = 4.434 - 0.056 XI + .S?2% (I? ,542) 
(.016) (3.504) 

Sourccs: Tile &iL2 m1srl:rin- thaso reir;ressi.on3 s r e  all fmrl  
X i ,  26th roimd b.d iml&ir=; s q e y .  

PTekr?: We t r i e d  3 functional TOEIS iIl m s c s ,  na!?.>I:? line?-r, 
saL-lor: allr! 3.0,; lins.r, 5 :werd  -t!~o R i s  lawas? i n  
L.,,., .4 .a !ins:.r Tfm :.l.i~$. k:-z?s-:, in t h e  lo.: lin;~xij! f o i ~ i .  h k  
ti:; a r 7 d e  *-a c:l;.nzo f ~ c t i o i ~ a l  f o ~ l  sa-:!s .';o k c r r ? ? . s  
t?.ls> w..lua of XI.? coof:?ici+& f oi- l;nc!.11oldiil.~ s ize ,  b-& 
not 4.7 4l-:t of t;~; .~lec>~%nic,d -;)me? W:<C?. ra3-h~ i n s i ~ p i Y i c a n t  
c.;:ce'.?t i n  2. l?m C ~ L ~ C S .  &C, in t;13 case of IUi?j?5 ;)fL'::hci' 

.coaf?icim% for t he  l i n e a r  fro:: i s  si:wficcmt, 1 A  ~C'G:I 

:.r:> si.<.ficant A_ i n  Yt;19 sn:L 10- foil-:. In tll.? cczne of ~ $ 2 .  t 
:>of;l~ cosYfiCcim+,s a::e b-si,p'2fic~s,1I*u i n  ';I13 liun.;r for-: f 
imk o m  ol" I;l~c coc:?ficii:n+s i 3  si:;l]ifimrt i n  -i:i? E P ? ~  

2.0;- fom. 

* Si,-nificc^nt .. n-t 5% 



'fable- 15 

. , 
Irel:.ds i n  znimzl 2nd f ' l echanic~l  poacr 
Used i n  i ig r icu l turo ,  All-Ind-is., I ,51-1272 

.;. !.um?~cr of working 
3 x i n a l s  1/ ( m i l l i o r ~ )  57.3 70.7 SC.: 01 . 4  E2 

YwScr o f  tractor:: 
( 0 ~ 2 )  S.6:. 17:73 27.3 5:: 1 +D 

Working a i ~ i n a l s / h x  ,526 a465 ,516 ,515 .5CO 

1 , 1ncludil;g worki.l.:.;; ~ d u l t  f em:les, slid, be;lc? hot  s t r i c t l y  
*a1 t o  ,irlult ~ t l a e .  

.- 3 . ii~zuli:?;; tr:.:. k 1; t ~ a c - i o r  .I . j  .~a :v5rli;2 $over of 15 hp. .2.j.1d 

a l l  o-thcr  .;:ur.p:.-nt 5 hoj?. c x h .  



ilo O~~s i3- i ien t  ?>cJm,?.z: clr! rz5e of increase kl m?e&nid Tower p r  

h c k r c  ?.n& tlic? r a t e  6.. c>m.nxe cif d m - q h t  a k n l  per  !iecAare. 

Treq6.8 --- &I c?r.:G~t &-rial c lad  ~ ~ ~ l l a n i o a &  - -  
z r z r  51 i . 2  -::er 1%. of c r c i k d  arm- 

3elecl;eci StcZes, 1355-1 77' --- .- 

-- - -- 
Eotos : Co;:~~rrZoi. - I ;'ro:1, J4mstoclr Ce?.is~m Dx~'t\~irt a n i m 1 s  i;lcluCo' 

worl-i??:: ::*L- an3. f &.&a '7i+al-s: in co.?~~ut iny %:13 ~ B C : L ~ C L L  
:,obror, - wz l-i:~re %!rat -t'lo no. 017 ? u q s z t s ,  ?over 01)e:?ated crme 
czzlsk3::s mr?. ,Ti:i&ors :J.~G c,-,sn.r ier'. +he avem?e horaepmr e r  ~ Q Y  

m s t  of z+~-mYc ad a t  5 IP 2er  pu~qaoI.  am?. clush &ld 15  12' 
-,c: tr;.cbo;.. The T,cr :lsckzre cJcul.itio:ls are b?;.necl on 3 
yroi.- xv5:x:. ;2S of :;TOGS satin Ira?. in enc2 Strbte c e n t r d  ~ro~rnc:  
,.s.cll y s i '  i ; .~cEs.t~ z,t Sic :lea& of tl:e mlu-n. 



1.iild1 Ariinals 

36 A s  noted earl ier ,  %la t o t a l  nmber of adult fenfie b d e s  reLc%ive 

t o  .cm> area i s  2oSit ivdy associated with the buzan p o p a t i o n  

dmait;r; s:mll- :?o?l~--:s, w:?icb on the tvem!ye h v e  l e s j  land p r  

ca9i.b t3z.i lzr:zer i ~ o l d i n ~ s ,  ?end t o  c e q  on larger nmber of 6dv3 

fs-a bokhes Ter &it +rea;, and,durinz tko >,st dem..de, Ci.e a d d t  

f cz%,lc - oc~mht ion  A. s$&s t o  ;we. t:rcwn r3.tlmr fzs ter  &an K?e.toLd. 

It is, ikweper, iiifficlJ2.t t o  interpret,  and even ..::ore so t o  S C - ~ ~ - ,  

~ 1 3  ,gi,pj.fi,cance of the varia+vions i n  nm3ers and d c n ~ i t : ~  cwlesn we 

2 . 1 ~  ~ c 3 c 3 1 c ~  account the mrk t ions  i n  oductivity of fexrle d d - 3  ir- 

.t-leir 6.wl ro le  s s  producers of !Gc ?.id & a?lves. 

37 Th-. repmductiv-. efficiency of 'mvinos, ;;leasurd by ?,he nwUT~T3er of 

zdu3 fe.d.e stocl:, r ccp i rd  -kt nezt a :$veil Co.cnd fo? w.1~~1~~ cj.e.wilds 

oc tka n::o d f i i r ~ b  cdv1iw: an3 the  intercral- betweel succes~L7o cnlviys: 

Tlle lower t h o  czc, a t  f i r s t  cz.l-vixx; ,and t ? . ~  sr&e- .!,he i n t e r - d v i n r  ' 

1 in . >T:.tiomidc dcLm on inter-c-21vi.n~ intervals 31-c not 

6 .  -.11..ss~, set out i n  .T<?.hle 17 . show t;l>.t (.:) bot!?. in %e?::s o:? 



Table-17 ---* 

Froduct ive Ef f ic iency  of Cows dad Buffalozs ,  a l l  
In.'.ia and h t a t e s  

- - - - - - - - - - - -  - - - - - - -  - - . - - - - - - - - - - - - . - -  * - *  
S t a t e  3uf f a l o e s  .- . . ... -. . -csX%. . - - . - -- -. .. - . . - U ~ n s i t v  of hum- 

Year Pro:?ortion dJ&?r$;&ld Proport ion Aveh-;;. . p-bti-  
i;l milk i n  milk g e  r. .. ..' 03. 

kg* l y  y i e l d  
kg. . . .. - .-.. ... . .  

.I 

knd:ra 
Pradesh 1366-67 

3 i h a r  1955 065 

Zu j,.lrat 1963-64 

ICer. l a  1964-6 5 

i:.ldhya 
Pradesh 1966-67 

:, 1 . m i l  
;-.idu 1965-65 

?bkar :~sh-  
t r a  1964-65 

::ysore 1965r65 

Orissa  1950.61 

Puil jab I 965r67 

3:ij;stan 1962-69 34 2.12 5 2 3.02 1.23 
+X 

32st U.P. 1962-63 53 0.62 !- 5 1.91 3.29 

Source: Darog.1 "inch e t  .al, ~ ? ~ o ~ r a f i ' l _ o n ,  ,e-s.tig?.te.3 .qf_il)L3rp_luct,i~c:i, 
Indi.3 Council of Lgr i cu l tu re  Rasezrch. Yew ~ e l h i ( ~ & a t e d ) ,  

pages,  16 an6 21. ;ivera.:e milk y i e l d  rela-Les t o  y i e l d  uer 

a r i a 3 1  i n  milk. 

* fiural  populat ion per  he of cropped a r m ,  1372 

** Bels tes  t o  U.P. 



~ s ~ ~ e r i o r  $0 t l z  car, tl:o~@ tihe decpee of s1qeriezl%:7 i s  by no il-1~ 

~~ii"olr;,; and (5 ) io th  bfices of prdu.diVity for  c a ~ s  and :ouff&cs 

~ - 1 -  +..;el? sepl-.ltdy ir .yres.t d a d  across s?-~tes.  

3 Iii.vcstook ca~sua W& also s l m  tlwt $he :?uffalo i s  z r e  efficient 

i n  t o r>s  or̂  t h o  p q o r t i o n  a? l ~ r e ~ d i q  feizles w:Scll a r e  in .*- in 

., ,nc.Licau sl.2.t.;';;. 'Elis d;iffei?ence Sebqeen cms  an& bd%loe - 
i,3puis';d 5rou*out tho L.St lxo decades and in- f l c t ,  n e a s  t o  be - 
8 0~13:ut r--s--bcr noJ co-.r& t o  1951. h l d i h ~ =  1955 ( w M c ~  CllaJS 

:.n ebmr;.21 c!cjy;o $mn 1551 ) there woiilc?i a?p?c;. .LO bc ;l?rdly 2n;r c>LP.:~ 

l ~ ~ " < d o o s  obsenrd e t  t kc  all L r  lewel, 1 % ~  not cccured LT all 

t!lo rct io 311ms 11zdly q r  cl-n,-s in ~-l&m, and h9.s act-r k ~ c z s s d  

indices of 

02 xfic:l a w s ,  we =a:.&& K l e  i - a t f o n  >c*een '&=:I a;ld the d ~ ~ b  
tha t  

of 11-n pap&-.tion ;p-ssswe on land. One :d;j:lt czpctLtl?e l e s s  donsay 



Ta>le: 18 : :?rends in Ibtio of B r e w ?  Cattle t o  n ~ e d -  
BUfid003. India and selectod states 1951 t o  192 

A l l  India a 2.28 Z. ld  2.ir .2.02 1 . :;2 
b 4.W Q.5 kP-5 03.5 LbP. 5 
c L8.6 54.4 51 -4 50.6 5.?. 7 

a = No. of %redin,; coifs per. bredin:; buffalo 

b = I'mpxrtion or^ brecdin-:' cows i n  d l k  

c = Proportion of Grsadinr< -buffnlocs in n i l l c  

3~117r.e : kivos-!.ock Censm "qmrts PO? various yea- 

kCc.t;2t5.on period, t'lic wdulcl Lxply 'dw.t the rat io of a ~ l i w l o  i n  :.fi!_lr 

t o  total b r e d i r ~ ~ :  fmales  a s  w e l l  a s  average mill: yi.clds should :!o 

i 1 in u c  s .  A s  a m t t e r  of fact ,  ilowevoz, t5e1-e i s  no .-.. 
n;rs.ke;.s.tic rdae-on bebean pmdu&ivefficiency (defined Es ~2,:)ovo) or 

3i-Urar ca.ttle o r  ?~uffzloos. on .the one hnnd and poplat ion dm~si ty  on 



I/ rl.m,.sity 3 6  ?:?ezqe zilk ~ i d c s .  Y e s  could w o l l  bo a reflection 

a2 . 2 c  ief  oc<s tile d 2 A  zncl, in particul;.r, t l ~ e  i n a d e c p q  of 

c l a ~ ) a 2  c-. 2er ca;-iliLk as  a ~casurc & relct ive pressure of popu- 

I c 1 .  Sac -  L;;n17 %slit:? ecruss s';rttes does vary a ;reat 

d &. . o!: nccomt oC erences on. soil ,  rairfall nlxl i r h , n t i o n ,  a 

qr.oTei. noclaure oZ _'CkL;ive popuXtion l ressure  on land Glould ;&ze 

;UUoirances for 61esa ?iff CT~ICSS. 

m 
4.c 12" l ix i ta t ions  o?usiq;  ?er cjik land ni-sa i.ny be l e s s  sme2.e w?l& 

w? c3...:p3r3 :101a1.::9 of cje;,'ent sizes. For, ?iflo l.%r,?er hou:'il1;s 

?i::r.> on the. avurcse, ;>oorar +ty land., . t3ey also 2 ~ 1 e ~ ~ E . y  t& te 

I'I~ tight b+ noL& ~~1~2.4; W . D L L . ~ ~  . in i d s  :?â ac:ouc rip*,- en*~t; la~ . 
.., ,cc>mlo, .'-d -jo-sj-;.-:<liYes 0:; Il-ri~ultn~2.l I!wolopnant b I m n  L5.;10. 
--&& +.-.$ t;lc a .~~~2. !yr .  il&-41 ;<?k flr3lC T O I .  COW tendcd.to be 
. , .I.. , . r  , . w l o  - ~ l .  The rlil!~ cziz?cit:r oer  a&ml i n  - - - 
---:.;o;ls'of - -, .. ~ O U  or  l e s s  z:jlx?all 'seini %ore t!.m &ice that of ::rials 
i : ~  c::is:..s w i 5 :  ovar 7C inckes %in. S h c e  t!le?c i s  a >ositiVe r.ssociation 
;,&wc? 9 r d  ~ 0 - ~ m l 2 t i m  d ensit)-, %::is coUld also ii!~'A;r 2 3  inverse 
1 -  i n  3 1  0 1 - o  s t y  d f l  5 s .  :Iowmor, a mre 
.. . uzsn;:: rca.+,e a&l?~s i s  LIZ>- i-ib.e recent. d.a& on w: :.<eX 20 mt  
a,lxlO:-t 610 !lST_)o.<~e~i~. (393 iA$mlc V. Desai, :%h..? ~ T T : s ~ o c ~ . :  siCrmtionfl, 
%u;lollc We. kc::. !rn~u;.~l. !'m03r 175.5 ). The l a &  of suc11 a r&*ons:np - .  
c2n ;lso 'seen !:em i'ror.. TE~J~c! 14.. 



Table- 19 

Size  ;In6 brcedi ;~;  e f f i c i ency  o f M u l t  fe?:ale s tock  by 
c l a s s  ofhold? ngs 1961 -2 and 1971 -2 

- - - - - - - - - - . - . -  - - - - - - - - - - - - . - - - - - - - - - -  
Size  Class i'o; of Adult Females p e r  P r o ~ c r t i o n  of a d u l t  
(i- -.ere) 

- 
00 ko.u_s.eh,o.lds .- . - -  . . . _ . - -.%.e?;?.+lcs .i-n_.m.i.~Ikk ~- - - 

1961-62 . 1971-72 Cows Buffaloes  
1961 -2 1971 -72 1961 -2 1-771 -2 

2 -50-4-99 

5 -00-7-49 

7.5C-9.99 

10.00-12.49 

12.50-14.99 

15.00-19.99 
20.00-24.99 

25.00-29.99 

30.00-49.99 

Over 50 

A l l  s i z e s  

Source : I .SS , Report :-o . 1 44, r&bbl-gs_dri-t.:~ -q_o.t-e.s_ ..O.n 29.0_mee ap?-sic.t::. p_f_-Wld.- 
!lo1 5 i~i.s- -i.c -~p.r!~l-.j~~-re+.s.,. .J-7t~-.;1eeun.~..,.. P.ep_ttL .I26 1 t .  July.  I h ?  
-n-;Gi-l961 1 . . 

;.-Sc., -. '0.21 5 , &t&1.. ,il~~+~-~uly_-l,97 l,:-S.e~t 3,972 
Tables on holdin-s  a l l  I nd in  (Pab, 1376) - - - -.-.------ LL -I-- - -. 



tlrs l a d a t i o n  leryft21 .:s w e l l  z.s m i l l <  yie lds  of 1ar;ye' lmUin;s should 

1,:: r rez  rlbovs Ljl. .,.~r~::~_rre S& I lo ld iqs .  In poin t  of f a c t ,  (See 

"3 - -  .L....)l:: 7!,j Sic-e see:.:s t o  3e no qrs tcnat ic  r e l a t i on  be-tween s i z e  of 

. :~oi.c.x-.:.: - > .  2.~~1 -Lhc! x t i o  p:? l + c t z b j ~ q  tb t o t a l  b r e d i n ?  f e x l - e s v  

8' x.";.d o r  co :~a is ta+  .!;re.& "f o r  ;ril ls y ie ld  t o r i s e  worth lrnldi~;: s i z e r  

41 T;r3  or, i:il6. bcrc:sii~;il:;J :m~&mncs o? l-xf f a l o o  ?-Lmn: cdat .  
in t e r n s  of 

f O':P~OS Kmn a;:oq: zcld-t, ~ x ~ l e s  i s  t o  130 @lain& /_ . the 

sq~c:io:- e?fLcienc:7 ol" i;il:, wfalo a s  2 1 a .  It si~ould be 

:lot;oc? howmcr tks-b 5-le cliffercnces in e f f i c i enc i e s  :ire not  ~ v i ? r o n  

;:s 5ca: r o ~ i o n s :  LI- Ta:~il I k . 6 ~ ~  f o r  thr, =tio of 1611: f i d d  

Gr3 buL'Zalo i s  o* 1 5 7 5 $  Sot",er t3~11 o f . % ~ e  cow i n  L.F, c o ~ n r e c l  

';3 65-r,'C$ i n  Yr;'ii?.s2iCra. & o l o L ~ c z l  conditions sut tabla  f o r  . a e  

ccnca&.rz.tes) .&d :dC~:lo?s  n? d ::re?.ter cnrc ,?ad at tent ion.  . Awl 

fiixj2-T Src! ?z,-L,ant of re l imca  on, burburfi:iLoes f o r  :a,: i s  cons.k:raind ',?T 

'dl-. lixit..?L <.2::&16. f o r  C,:ru s?ecies a s  ?. source of dmq7h5 power. 

VI% woL& l o r ~ w e r ,  sol:: :;ro:-I Ts::~Te tlm.tJ wIdl2 t h e  0-rerall ; ~ r e e h ~ :  
~?pj.aicnoy 0; :,ox? cows 2nd h f f n l o e s  kicr.zisd bc.tween 1751 and 
7 c72, v l ~  k ~ c r w , s a  ~ ~ 7 . 3  z:p?~rnn'~J;? ::jore in l,:.r!;ez ~ m l ~ ~ s .  I?? k ~ . ~ e  . . 

5s 3. si2*ic:.;l5 :?:ict w'dcl!. n e ~ l s  t:. be :~qlor-.er? f r t 5 e r .  

qIJs looked. t,;S'D.?.'m fro-J 51s ;56.-fiftiios f o r  I.h1231+(d.?.t1a, lbf?dras, 
K' ;mcl Punj212, 2 ~ 3 ~ 2  i s  no q m t ~ t e n t i c  relat2on between blcting s i z e  
.--?d - r U , z  > i d C  x r  a&iL in'? mî  %he sk.tz3. %.1c ;%jab d ~ l h  5owmer <.A- 

dmw n stron,; ?o~Lkive- rcl?.tion bchieen t % ~  two varialbles. 



~$2 11 satisfactory o q k m t i o n  & tho factors d e t e r r m ; ~  the s ize  

c o ~ ~ o s i t i o n  a d  2mdmtiVity of ai3Ul.t f emlo  b h e s  clearly c a h s  for 

a :nore cor1n1.z :m6d. .%dl a modcl will have t o  +&':.re ca..ininonce of 

J ~ ! ~ ~  fact t;li.t, 0 2 1  the s u z l y  side, efficiency i s  prtw deterzined 

by inherent :metic dmi-z.cteristics of .the allinals, a n d  p..A1;T by the 

c,IG.~~;: '  of ~ Y L S U ~ ~ E ~  ( Z S  ~o-~I.?cJG~C: & ,uqo~il.b type of fer2a, care 

o r  1 c ) Tho foixer os it w3r.c sct,s, u n o r  mts~ 

t b  '-io ~~?.x..;.iour: p~.m:le->e~s (s11d1.a~ calvj&? i n t e - M ,  :..:;s a t  f i r s t  

=?1,viiig, l ~ ~ c t r ~ t i o n  10x1-t?;, an: efficiency i n  cqm~rtin.;-foed into 

), w!iil:: SIC ht.ter cleterxines -their actual  ~ 3 .  ue s. The qudi.hJ 

I p ~ g ! ~ a ~ t  ;;.-in csmot lm -Jim& inijc2endcntl;r of the r3cuand and 

oxLce - conditionr: f:>.cinz, ~m&ucers .  qny  add has fa n3oor;?i,3c 6.f 

t ha  <-an?. for  r>&J.X ~2?<1. for cdves  am deter.zined 'qr @ t c  dii;ne~c;lt 

bats of .f:>ctors: the fo i i~e r  1.y popvbtion x Z . ' r z d -  incomes; t h e  l a t t e r  

by t h r ?  reqxLrg2c:1'L f o r  xo:.:~l-oc?en'~ a? ar&nls l o s t  lqr d;-ri21 o r  i j l o ~ ~ ; ~ t o r ,  

all<. :"or ;m.1+i1 of t21? herd. 



43 Ano$!~zlc.. i;.?o*nt a;qlect of Kle bovine p o ~ d a t i c n  relztes to i t s  

aye .> nlc: sac ccoposition. .The r e e w  of .zm.i&blo d a b  in section 2 

r.m.2-..2.x? ?r.r@ vz.li.1Xons acres,.: s k t c s  i n  tile ;-,ti0 of add'; &es 

xclult :.'czl,os an(? jroLng sto& to S o m e  popultion. m e  data seexl t o  

su&zasJ6 ;. systei~+&c relation Setwow- a;esex c o v s i t i o n  or  bovines 

c d  :~c?i-.a density. Ihre spacsicall;r, the prqor t ion of n d a  ; z l e  

s tack tm i nc rz se ,  zn6. -5ut of ~ d u l t  fc7:ales t o  fa., a s  one 

L I O ~ C S  q the sca le  oL" h u . ~ ~  Cmsity. It i s  tw.ptin-; t o  r a t i o u s e  t ? l j s  

by s a h -  C a t  3s 6le 2rcssurz 6 pop&ti=l 3Jnl~&--hmm, aid S I ~  

coqetY;ion 5etwew hw?an and bovines in tmsif ies ,  f a n o r s  t a d  to 

r e s t m h  tile n z b e r  d zdu3 feceles in crder to accomchto tlie 

r e d s t b  nui15er of drz?o$;!lt ~ ~ s .  hrt such m- explanation could be 

2a over-s h p E i m t i o n  bemuse there s r e  3. rr;e differences ir. lad 

qu?.lit~; 3 9 -ping -@tl;,am:_~ znd the availabil i ty of dt emate source3 

of ?owex, ax2 also because the - omportion - cf diffwent c s . t ~ o r i a s  of 

n1121al.s r ~ ~ i e c t  tl:c net r e d -  of adjuskl~nts  cE hzfl  co-qosition 50 

condition of Sc::zr*l, for  differezt  mi:~?3 products zd serries, costs 

n oi f c-i. .:.iK : :~+- t~~ :?ce ,  .?.& ~roduct ive  ef ficienci-s. 

I,$ Inturcstin.;1y, wlim c c ? ~  views the coqmsition of 120-hr? stocl: accross 

lirnL. Iloliixz classes, it FS fcai .  tht, fo: +. e co-.rntq~ 2s a wImLc, Z l a  

. n.0 f l ~ r o ~ e n c e s  are  no  w1m1.0 n&r zs s>dkin:. Of corrso, tho very s : > d  

1;d1C ?mli.i.n5s Co l'i.ve n dis+AlcUy =f erent @t.'!em fro2 the re& of 

:kc :>~?v>~tion: T:-:G 50Vi;le n.;ad-: held i y  collsists of e smer  
.,;-oAxr";ioil . of csCuL4j - .z les  an& a uo%ic~%bly larger  pmportion of ndulf 



f than t h e  avera,ye. &me$ f o r  Chis, 319 pezcaILd~e 

\ Lis';ri'jution of t o w  bovine stock a s  between *adult x l e s ,  a d u l t  - 
i 'c-zioc 3rd 3rows-bck, i s  swqrisin~l' stable in d c f e r w t  s i z e  .. 

& ss of ! l o l ~ : ; s ,  

& It, i:: ;?cc::Z>le t,::i~-$ i 2 ~  a-L~c'iior &LL~., a~g1:egatin:: zs +Alcf do ,re:$ona 

wiXx 7 a q F  d i f f  era-:  ,?;ro-clizatic 2nd i n s t i t u t i o ~ l r d  conditions,~ @ve 

a ?.iskl-ted :iickwe. In order  t o  check possible  d i s tor t ions  on Eds 

accom-+,, wo ~ X L ~ J J  C O L I ~ ~ ~  t h e  s i z e  md ~ O ~ o s i - E o i l  of hoviile ?o:xfiatio:: 

:.)y s i ~ c  01 : . ~ c i & i n ~ s  in 4 seloctcd States,  r i z . ,  ?!khLrdd~:m, Rmja3, 

Tx::CL Pclu an6 Dttar M-d.e&. ('?able ) Thorn a r e  aC cocse &:;mi- 

f i m i  <.iCf^for^fo~ces in t k e  :!vex~z..ze m r ~ ~ m s i t i o n  or" bovir,estock e s  wel i  

as zb D.0 SdxnrLour 3C the toL1.1 bobovine lopulat ion --T 12.. ~ i l a  i t ~  

co::q~os?~ioa r e . k ~ t i y e  t o  tile land:mldi%.: s i z e  a3 bekeen  tllese SJatcs .  

Thus, T Q . l  N-du b s  250 bovines per ha. of o~~nrata8.  a r m ,  cox? i-i!d ?a 

7fT/ '/I 1,k:lmras:ltra- 9 'uu;"fdocs co:nI-ise l e s s  t:l.=n 7 j$' of bo3;ine s t c& 

i n  Tc::lilim2u I and & r & s ~ m s ~ ~ t r a ,  coq3.re.d t o  53 per  c.-nt iil FYmjab; ,~2, 

w : a c  G . i < f  o>mccs in t h e  promr'i,ior; - of adnit i c i : l e s  t o  tot.+ a r e  no!; 

I-,.FJ.;L:s ;i~?.<. yom::stock wit? hnj::'~ 11;r-lrin~ a n  ~ x c q j i i o n ~ d l j j  low pro- 

1.Y porkion a" ad1~E 11x;lcs am: l a r p  p~'oportion ef youn-stoc. . 

l'lt i;: :;lso imttmoI-LJ1p -Lib:$ w:fl-e & < a l l  Stiitss, t h e  0vexd.l 130-&no 
 it;- y r  h. of o 2 e m t d  x r e i  f a l l $  F i r :  !1ol2in: ir icrmses,  .the 
~ t r a ~ ; $ i n  oin r d a t i o n  i s  k,y no m a n s  uri:?onl: tile fa l l  i s  very  
. I ss-b,in'L in 1 c '  + I -  ' l e s ,  maar!nt l e s s  
c 6 .  ix f i r - ,  m d  k n s t  ~mnounced  . mlr' ~ ~ . - t l l o r  e r r a t i c  
j,? :.g- 1.kC~l. 



' The s P i r e  of adult a l e s  in t o t a l  stock. i s  g&m- m& lower 

~,.'.V%P.:- ~ - 9  223 t k 3 . t  d a d d t  f enzles nu& hizher, in the m . 7  s!:all 

ILmC1oL~x; class. ( T a x 2  Nadu'bein,- an emqk ion ). Imfle tendency 

:lo;- c.-3 - ,ro~olt ion of adult : ~ l e s  to f a l l  a s  landllaldin~ kcreases  

i s  e d i . ~ ~ t  iil &;2a?zd:ltr2, h l j a l )  & T a  I h d ~  no asar $;r& 

i - 1  in r e s .  m e  p q o r t i o n  of ad& f d e s  shows 

a t a i e i ~ c j r  tc! r ise  wIk11 ~mlrliiy; r i s e  i n  Ta!idl 1k.d~ md t o  2 lesse r  

: I  I 2 Zut i n  E I ~  other two States, th reh t ion  i s  

e r rz t ic  amm if we acc1d.e tile s ~ z l l e s t  farns. The pmgortion of 

yom@ to& s e a s  t o  be :?ositiv-dy associated wit11 bl&i?: size kl 

T a i l  IJaZu, IJsLhr l'1&tes11 and Punjab, but no e l a r  t r d s  a r e  visibI.3 

i n  I In none cf the four States do we find any sys.l;wtic 

r d a t i o n  beixeen bracc5.n; aff icimcy of ei ther wtQe or lxlffalocs 

wit& l~oldjn& size, These diverse Aptterns of relation be-tween 1 1 0 1 ~  

s ize  ad c o ~ o s i L c o ' ~ ~  of bovin3 stock i n  i n f f e rmt  Bkx",s clearly argue 

fo r  a d i s i ~ g ~ e - ; a t d  d y s i s ,  irJ re@ons, i n  mder t o  ~?5sfacL,ori ly 

.p-laixY~z mriations. E v a  so, +Jle State-level data 20 see:) to 

Lmadl;r r-ja;;orce cor.d.usion ksml. on all. India dsLa t.l::t, e x c q t  

f o r  voqr s:-d.l klCiq:is, Kieiora 2oe;is be no 'str;l&:: cliff erence zcmss 

I-nd?d-L%i:l:: clsoses in % e n s  a? eith.er the mture  o r  ';ha de$rco of 

specL:lis-?tion. 

47 TlLs 9s nrLm-fL.cie ir-.tl?.er swty5sin.z in a situation WII ere tile 

. = ~ d . ? . i d l i t j r  oZ, i.125 access +D, r.?soa-ces needed f o r  :&-tei~~rice of 

& . d s  i s  nnocpd a3 bo-becn Wfezent  c?ssses of famers. .I famer  

w i  ti1 1 Lcro ?AS o;nri.ou&;- rxud: l e s s  !loue Zrown foraye and f sd  cmpre2  

t o  orlc r . ? i t i l  1 C  ccres, File l a t t e r  '3eh.. on 51e a v e n p  cud1 better  of? 



in t c ~ i 3  of ? O r  c;.?itrL incorn and wealth i s  ljlcely to l w e  irccess to 

:.Tich -. lLr?;c7: I 'eSo~CcB (by way of own s.Vi;15s 0;- Lo-;j) Y o r  l ive- '  

s o  . W c r  these conditions, it would see? mt io lml  ( i n  ?h 

s=Sz 0.:' :;=curir,: i.r&iw:? returns  ynr  unit of rr?sources s y ~ t  on l i v e  

s->oc:; ;LIV>~;.I-I$._I) for CL.3 s:r..= in .i?~sr t o  yaiQLW.irir n s  l.;i.$ a, propartion 

. .  . . of :as i,n-nilt. siacl;I i n  ?,he .?ror?uctive ca-!-o;;orico ( l i ! c , ~  drou :ht e.nhals 

o r  ~PL. n l s  in ..-L'J; ) znr? keeg ~,.te pro-lortior of u n ~ o d u e t t v ~  a i ~ h i a l a  

(c~!.ves, C i y  cwws o: d r y  h f ? a l o s )  to ii rfmih~xn. 3i1ddeed, since !.=I:- 

* - o; t.>.a:? z r o  z o t  l5kc.1-y t o  !x,"ve s v f f i c i m t  work f o r  c?mqy:lt ,&1lals, i", 

W O L ~  c2ci.1 nore e c o ? ~ a : : i d  f o r  t:le.a t o  h.tve a s  f a  of %>!is cnteyor;. :?s 

~ossil.lilc. 011 -tie other ?.~.nd,  a lz.r,;e fc.r:~er bxr  v i r t u e  0" ;-is s q e r i o r  
(XI t z l r ~ s  of cmz~tum .in;?. of terms? 

fol- F ~ ~ ~ L  p-oducts, 2nd services,  ? L ~ h t  he a31a t o  a.ffort! a 1-.rger 

nti;~:jcr ot lmvine s-hcl;, of b e t t e r  q ~ d i t j y  E L L  of a zmre divors i f iwl  

c~:~;m~it iol l ,  kt 5.11 s . c tw l  fa,& there  seeas ?,e no such spec i .a? i~a t io~ . :  

on t:13 C O ~ . ~ T C . ~ T  t+r:l~ r3~~c.~1caji;3.. s?:fCip.r5ty i n . t , l . ~ ~  coqosi';ioi? o:.? bov51e 

stoc!: zcmo:; .L?rifL 1mlcJk~;s -exis t o  su7c;est sl.-t f n m e r s  see!: t o  110 

of I?OVjlleo. 

$ Fxxer:  c o a  ofcourse f ind  it :~dm.ntz~!;oous, o r  me11 nnmces -nr;,;, t o  ,?.ji-~ 

2 t S U ~ I  scX-i-e1i?~lci? if -bl:!1e?n Wore no we l l  dsvdope? ;:ar':e-!:X f o r  

. &t -l;:?j-s i .2  e-yiiin-nCJy no t  .the ~ 3 3 s  in Ind21. 2-Iera i s  i n  

f:tct r- ~~riismm.6, - a<. weLIL or.:;mised, tr..c?& i n  I~ov i l a s  Y.~o~y! l  out 

tilt: ca..11ik qr. As s.r];r 2.s 1 C,50, Dxxld.:ar re;7m t s d  tk3t tile r a j o r i t y  

o r  ..?.ul-t il-;;L~ ?~ovir_os c w l ~ d  ii:r fame-s (60% of c a t t i o  and '72,: o? 

: ~ ~ < z l . o = s  ;, over :a. .:'i.?i21 d cows and d o s e  to LkO 7ei. c u ~ t  of S~IC 



O K  (55%)  of ".he ;rom?,;s';ock were lmae-bred. L' 
[+< F J ~ ~ L Y ) ~  . tlii: cL.i.:+ul, Q L ~ c ~ ? - ,  b?,r necos65ty i?.nc LZpe~.p >d, conceal 

co::olie:z-de ?.z;ree o" s ~ u ~ ~ a t i o n  w i t h i n  Mfereqt dasscp, ~f I'amrs 

>I....,. .!: . 
LLL.u ".L$ m > r  h? iu:?~.;-ai.n; - .. . . i s  s-q~:ested by t h e  exha odi.naL%y \ 

qra;.?orkion o i  f.?.r;lers, c~pciz22.;~ w i t h  s ~ d l  !m1dings, w1m do n o t  o w  

1 .  c '  t - 3 .  iilo+1z-r indic::tion af this i s  by the 

x.xi;fie vor i f ic ; t ion  o? - h e  1 %1. Evestock ~ez~.ms~wl-;ich sqy:est,s that 

a E b * d ~  over l d f  af 'dlo oe:??le house l ~ o l i s  h d  no W+LJ w:wteower, 

. 65% lx~d  no riorl&q bf i locks,  an? a s  PAI~ a s  S3 pel-. cent :md naw cows 

50 Ano-El-;. poss i l~ l a  acplznation could be t1x.t $:le :mfi>ilit;- 07 &a~-:lt 

a;*;11s a t  t h e  'i&t tirie i s  so ~Ti.t im1 t o  t!'i~ f:.?h: .. 03~?mtiona .. 

(;.?,lib could 30 i21e czse if t h e  ~ r q a m t i o n  and s&g operatioils krro 

t o  5- coA:;iLct3d wi t : . in  2 vei5r & I ~  tk3 &&%- w'11d1 Z&L&S c;m eicler 

:lo-'i, l;c lcar;+& rvk ;J1 o r  mfir a': Z.L-$, cost ), el:$ 2v.3 s:'fil- l?f.l:;13 fkld 



noye 6eb i l ed  &.ta and further careful analysis, no d~&ini'~ive 

coilclu~ ions can be l m z a d d .  

VU: 

ConclusLon 

51 The '31.q1osc 0;'. ' k i d  2qe2,  as mentioned a t  t h e  ou-Lset, i s  rather 

ilo&asi; : 1% has .soqh%.to,.. m.rsi.dd som of the a&J:le 

infomation on the structure or' Indial s bovine popihtion, and i t s  

i;&-v'ro~ across zegions and w e r  t h e .  In %IS Trocess, certain 

interest in? gatterns k.ve been rdticed end some of *ese sire a t  ocl?.~ 

ui"J~ e;ri3ectation. The pattern of nol ta l i ty  by age and sex a:on,: 

ca t t lc ,  +Ale h c l ~  of strong substitutive relation he-tween zililliL 

ax? ilec:?ulim-LL p w s r ,  s e e x h ~ .  lack of yonounce3 - ~ e c i a l i s a t i o n  - 

in '21lo bovine ecoiioq- of ma3.l 2nd k r z e  f ; . .~s  a d  the e ~ s t e n c e  of 

a s.-s-L&;?sLkL.c ?elution bebeen 11um density on the one hand and the 

l w d  132 conpsit ion of t5e, bcrvine s t o c l c  on the &her these a rc  s o ~ e  

of imterestbs 3i&b~gIE.'df;.:,'. ' ." - tkAs rmi cw . Oar a t t q t s  t o  aqlajll 

c13~e a7-:)arm% - ~~ 1x.zZ;Les a r e  fe.r too crude an?! s i u p l C i d  t o  provide 

Csfixitivs aim?er3. h t  -511~37 CO raise sevoral r.uestions wldc?? deserve 

t o  ;::, :,~x:z?:x? ir? ..-;.?tor <~e-).i,I, ;.+n:+er t o  bs+,t;tor un3~ers'and ihc fc.ctors 

r?*tor&ing.: tile , ¶ i z ~  and ~ roduc t iv i t ;~  of R resource w!.CcIl next t o  

,.ie larzest  resource o:C India! s. rural ecaion:7. ~-.. j lC cnd i r r i e t i o n ,  i s  1.' 



'?able- 20. . . . -.. 
ai~zc, :??a ~ o m  ) o s ; . t . i o ~ ~  of  'om. ~LC! sto,c.bL .i-:?: .c:.i.:.::.c.r.e.:. , ,c.i'+~:s.z.s. .c~f. L , J . I ! ~ .  .L:z;ldi,>.,:;s <:I, .<., .?..;3.t.c.5!.=l..i72,.- - - 

- . - - - - - - e m - - -  - - -  - - - -  - - - -  - - -  - - - - - -  .- - - - - -  
Pro, .o.rt>.on: .or ,&8zul-t.- !.',-.l,es. . .. 'o . of  ~ c v i .  e/~:~-?.a.. .. .~- . . . . . . .. S?z,e of F.ro~~.o,rt.iun -02. .~'<:*l.i;, :I?>;:' ~3.e.~. , , , , -.--, 

I iol :~i :~.g , :.unj ,.b T3':il : i i i ?~  U.;O . a .  Punjzb 1 T T . l ; t - r  ' !'.ah. Punjt!b Anmil , ~ . t t a r  
1':;du ,Fr:~llesl~ (acrei) 

1 2 3 - - - -  5 5 ' 7 d 5 11 .. .. . - ... . :tp I - - - -1 3 - -- - - 1 i; Pr,:,desll 

C .51-3.,$5 $54.35 1335 .48 635. $2 55 1-14 .:. 0 1 1 .  5;.7 :1\6 55.5 !,?.6 . 2 ~ ~ : .  36.2 
~.5;::-.;.;9 533.57 1.;6 .6C ?,_;6 .Sl 570.1 :: '76 ..i. - 53.9 $7.5 2 3  -9 51 .1 - . ?::*I 71.1 

1 .':.fi-l .2 (~  323.21 1 . 1  2Cj3.l':'. 55: .75 ::.7.: "3 5j .6  4.7 . $ 3C..: 25.7 38.7 6 ~ ~ ' ;  

1 -25-2 .$? 255.~13. ,$ez.24 232.7.. 3j3.37 ~:3.4 36.4 5?.2 52.4 34.5 35.2 - ? .  J 71 -5 7:' r 

2 . 5 ~ - 1 . 3 5  2 : .  235;; i 2 . 3  .51 - 255.52 43.7 37.5 52.5 :?.I 52.7 38.8 29.5 '7 ).,.. A c 
5.2C-7.':3 1 . 5 :  22.i.57 22G.33 ' 1 i.3.53 I 52.7 5:J. 5 45.6 73.?i 37.5 33.5 73 .7 
7.5?-5.52 o 9 . 3 ~ .  155.76 2.25.;:.3 165 .Sr  /.i..; 32.; 35.2 :).;. 5 3E.C 37.3 .:;. 5 77. ; 

11.0-12.?r9 2 7 . ~ 2  1 . 1 ~  2;1.:33 1 . 7  2 . 5  37.2 3 ~ ~ 3  ::.6 -2.3 3 j . z  38.7 35.5 
52.25 132.90 1y2.50 2 ,.1.0 32.5 .:6.1 " 7 12.5-1 1.139 .+.I 35.1 35.5 78..$. 3:..R 

15 .,.!<-l j y j  i';.2&' IC3 .13 15?,..41 123.60 3;:..5 3c'.3 3'3.6 3 ,  ,< I <.<. - 31.9 35.2 55.c -. ; . ..9 

68.15 ,. . . 13;.79 117.70 33.7 --. j3.5 32.0 . 38.0 33.r: 36.6 . . 2 0 2 - 2  \.s;q .i I . i.., p. 3 -  .8 

25 . ~ - 2 ~ . 3 -  7i.55 ~ 3 . 3 7  - 115.95 .:s.,:. j.;..? - .>,. ." :. .1 i s . : ,  7 i . 7  - 27.7 -. - 
3CTC-4.9.9; 55.67 55.72 112.9: 7C.76 73.6 26.1 31 .1 ;T ..F - 33.1 ,- !;: .L> '13.8 7'- . . ) - I )  r 

Ovor 5':' 119.77 ,I1 .SO 2: -82 21 .'3 3;.8 -- ';5 .G 51.2 75 .S - 42 . ,: 11.5 

ill c l ~ s s o s  106.75 2!>3.5'. 282.1G 2'i?.19 4i.G 2 .  5-..) . $4. 5 35.3 75.5 31.7 55.5 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - -  _ - - _ . _ _ _ _ _ _ _ . _ _ _ - _ _ I _ _ _ , , _ _ C _ _  
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Annex 

ms Eol lowb~  ?.?e sola of the ~ r i n c i p d  cont r i ldars  to the discussion, 

l l h . ? l u s  Cattle in U: A Critical Smey  Socioloki.;ical 3ulleti.n 

arol.~?, W. !rcci.~?olor.iczl Possil>ili.>.ies of &ITicultural Devdo7;;ient - 
XI Iiidia , ' Sui)oTir.tendeni;, C~v63l!!ent Press, L-.:xoro 2 1 944.. 

lllnc!.i:if s Stcred. Cuis and. Cd.tma3 3col0~,&~ 
& o ~ o d c  c.nd Po l i t i cd  Weddy, Vo.Tf, 1168 

"Szo-.sd. Cows and l.b:i.e Secred Production Rrnct i~ns:~,  
%oi?~~xic and. Political Weelcr, Vol. 7 ,  1970 

Iioston, A b n  "An A>proadr +a. the .S-.crcd Cow in India", 
Gmrennt .l~1tl1ro30&= 1 v1 
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