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DRAFT FOR. COMPFXI'S 

1. Cnttlo doninatcs tho bovinc trcalth rif b r a l a ;  their i x o -  
I/ ductivity ia 1 ~ w a r  compared with ncny othc?r rcgiomzs in India,-  

This low productiviky is duo t 9 thc cu.iu1 ztive off ects of ( 3) the 

ra?id r i a c  in hm,m p o p l a t i o n  l c n d i n ~  t o  cx3anoion is cro2pcd s o h  

and grc2tcr  intanlsity of cultivrhi7rz resul t ing in z. ;3ragrcs3ivo 

soduction in the n ~ ~ . i l z l > i l i t y  o f  grazin.2 f r , c i l i t i o n  t o  n3;rLigiblo 

low1 Gmd zcccntuctin~; t h e  corracti t ion 5c3twecn 210~3 ? ~ d  mi!?zlu on 

land ; ( b) tkc pear quality of thc grazing l m d  cnuucd by the hcavg 

rainf n l l  lendink: t o  o r ~ i  l erosion nnfl c ~nwqucnt l y  to the 110 teriarc- 

t ion in soil fcrtiliSf; cad ( C )  Z l l ~  do=lir,.zncc ~f nonocul turc  in the 
2/ cropping pzttcrm.- 

2. Thc poor livcstdct- zi tuRti , ,n  in Xoszla was natcd 57 T nuber 

o f  19 W :rd c.?rly 20th century x r i  t o r s  Jn E c r r l n  ?i:ricul tura -2' There 

were -Is? -..ktc:~:~~.ks t o  i: l ,>r~vc ;:IS q::,nliQ a!: the cct-tlc 7op1zlation by 

cross-breedinT; the dozent ic  st sck w i t h  i l l20rted breeds o f  h i s h  quclity 
4 1  frm other ; ~ m t a  af  1ndi .z  nnd ovulz PXLIZ Er1;31*!ild.- 

3 1 O ~ c n i 6 ~ c d  c t tc rq~ta  5y tlzc ;~4;2Ge tc devolsp huel3cndary 

i n  Korala stzrtcd only r!uri;,l;: t h c  Socon2 3' j .v~ Pcnx 2122 riScr: the Key 

Kllage  3chor.1ca vrcrc ints:,ducsil znC fccilit i sa <rcro p rov ided  f o r  n r t i -  

f i c i a l  inac:~inxkion. 5' Ci@t Xos U i l l . x o  - I c ~ x t r o s  BOPC e s t r  bliuhed in 

o,>erate in the! nucc~ea ivc '  five y2r.r .jixic .mc! currently Eoizrtcon nf 
r7 1 

tbcn arc f ~ a c t i ~ n i i : ;  in ths ~t,?tc?..u Iil 1->60, rn 3?xt ~f t h o  d l - I n d i a  

special. ;-iro&r,=nt' far cattle davr.1-:?-~c:~t, nil Fntes~ivc c - f t l o  dcyc- 
:3/ 

lol>:.:cnt p r o j o c t  v r r s  at:rto3., ~ ,nd  l z t c r  ono zero uni t  er.a ,?dded.- 

T h i s  iJaycr h,m Sccn prc;>c?rcd ca p u t  of  :t 1 ,zs~cr  study on "%he Asgats  
~ ; f  the n~vi:lc Ec0113:ly 3 f  S3utI-1 Zn(?in" fi11::11ccA 2y the 111dim1 C o w ~ c i l  of 
S3ci,zl Scioncc R o s ~ r t r c h  ( I C B ~ R )  , I'hc authar  is crat'cful t 3 A.Vaf dynnnthan, 
thc ? r ~ J o c t  3ircctor f o r  his ~ d * ~ . 3 l c  :;uic?.-,:~cc in the p r c i ~ a a t i o n  o f  t h i s  
 or, !;:> T:,3.2rlj, E.lcrislinaji ?;..'! '2.ll.l;riak;?an for valuable caments onv 
~1 c?nrlier-Zr.-.ft  o f  t h i s  pc?;jer; t o  E!.TI,H~ZJ~ )f t hc  1lati~i:aZ Dairy 
Develoyr~crit Bmrd f ~r his t c c h i c n l  ?.dvicc; t o  tho  Kor21 ,y .  Livc:*tock 
bcwlopr_:e;lt r a d  Milk Fl.~lc3i;i:!~: 3 v . r d  ~3.i the i31~m.u JE Ec3n313ica and 
S-t3t is t ics  ~f thc R o r ~ l ~  rJ-;vdrl~:c:~-I: f 3r ;;-c:lsroua h e l p  ir, 2rovidins data, 



41 • Zeeidos thcsc ache~res fllc ~nilo&r~ao yroj& and tile DepLatj:mt 

oif D a i r y  Ecwlopnczt have alsa t&ea wi> a alllnjor ~;;rogra:ae for Zlrsa- 

breodiw.9-l Tkc Iatlo-Puriss p r o j c c t  , located in tho hlg:: r;iima ,i 

Icerala, rras a f sr tod  with the ob jcc t ivc  of crsatin~ n acw opccica 6P 

crass-brcd cattle c d a ~ b d  t o  Xxiliai~ coiiritions -2 to c n c o w w  scb 

f i c  production of fodder. 9!1e sotti:i,+;' u l ~  af e cwccr, bcj.12~ m d  l?cuii! 

n i t rogen plwt f o r  deep Zrec?aizg of bovixis ~ e ~ m : ?  =LO o r  t X d  ?@ 

w a s  an inportcat. utoy in tho cattle develolqont of 2;crla.E' The 

cxtcnsion !mrlc of t h i s  ?xoJecL iJ2S u t a ~ t e d  i3 tho  hi& r m p x  dud& 

1967-GG. aad h t e r ,  i:~ c o l l a b o r a t i o : ~  wi t11  thc State Anical :Iu3b:;;.ir5. 

De?mti.cr,t, t h y  ~xtondc-d tkoir nc t ivi ties to the Hahli-::-;rc. rc3aa 

o f  t ! ~ o  ICD?,  :.Tho Dbixy Deve&pyxAcj~";qpcutt:xcntt o sch~ue ?ran t d i c a  uj 

u d o r  t h e  S p e c i d  ~ a ~ l b ~ a e l 1 . t  P r o ~ r ~ m s  clld it -p-opoued r n a o ? i ~ ~  CIW 

breeding to cover ono rSZlion c a t t l c  of 5medable GO by wing 3oaa 

Pran the  cxotic b u l l a  of l l i ~ l l  ;sroductioi; yo'ccntial. kAout 1000 ixel  

n c t a r s  wcro f rainod undof t h i s  scl;e!~o ,and tla;?y rrerc providcd facilid 

to undertdcc nrtificLcl inmaizz t ion  32 n pqment 3 n s i s . g  Phii: scl 

w3* 1~tmcI~eB .in 1932 -73. 

5. Ia thc c n t t l o  breedins j ec t3  o i i t l i l z d  above, t?rco exotic 

b r c c d ~  wore uwd for c ros s  b r e h i : ~ : ~ .  13 t h c  ; . c ~  V i l l r t g . ?  scheno. 

wza naia ly  uacd for c r o s s - 3 r o o ~ : ~ - ; .  J 2 r 3 ~ y  ITCZ .:la0 u ~ c d  TA o m  3? 

I C . L ~ - S ~ ~ : C O X S B  crona-broutE-:.*; :JC: L G ; ? ~  in t!lc 3 t ~ t 2 ,  3u.t OX r id\ 

s c a l ~ .  13 KCC ICDP u n i t  ~ 6 n r t i : d  in %!I: ?srrr5h :'Iitr, i;z WIFL:J n.S-d 

JCFEICY a ~ d  in 01-12 unit Dro~m-~i~:i;: , r . . s r o  ~ . ~ u d .  In t;lo r~ocond LCi31', lfsl 

w c d  w e d .  Yi~on the nazaiw cril;:;-Lrsatli;t?; >roammu' ;TEE. ztfr,rtod %a 

Swis s  in tIic four oout:wrn d i a t r i  c t~ . ;  t7.i::: Jcr;;c;r ir, t2ic renainilli: Zia 

:rcro uecd f o r  cross-brccdinc. S-t;,; 1;; rrc;.~ --,Is:, talrcn 0:win:;: i2ic :im 
id 

periods to oak--3linh 3ul1 a",,?tioz:: 'u1d slr:iuz 2 ttorq:t. f ,mil it ice - 
6 .+ Along w i t ! ;  tho ? r ~ p : ~ i ~ ; c ?  f o r  ?>rued i;?provcnant; t l ~ o r ~ \  wore -2ai 

a t t o q t s  to provide f a c i l i t i s a  f o r  jroct;ro:xr,t of mil?: Ems .t;hc xud 

,~,reis mrl for  its prncc3si;z:; 2i3f ri5utio2 in urban ccztrcs, 3 

2 x 0 s  o n t  , t k r c  TXC OWT 500 d.zir:,r GO-u;:>crctiw:: in +!lo 51;:itc i;lvold 
11 i;z f he pot-ac-mt of dl!: .::r~i:, ;x;:plp crP in:_;uts l;a :.ill:. prodacor.:.- 

S t e p  wore l t L e ~  tclrcn to install 2~; e l i l l i n s  plr*ats ,ad 7 daLry':lir-'q 

~ r i t h  a t o t a l  handling c n p x i t  o f  5:lt)Ofl :s:r', 61000 l i tms  p c r  L?y 
I +; 7 rcapoctim1-f ill khc S.l;atc .-- T h c x  h:p also bccc s*@ffcazlt k?rs  

vomnt iil znin;nl hoalth aemicos* !i.t ;?reecxk tlcrc are 552 vztorL:,l;ss 



Inmabent  in a n a l  h l - ~ s b ~ d r j  rmd d n i n ~  dcvclo 1~:lollt urq- 
-in nucccssiva l l lano in Ki~crals 

1, Animal husbandry 

2 ,  Dairying and n41k 
supply - 

(as. i a s )  

( 3) F i f t h  f ivc yo>r  21::~ A d s ~ f  t ou-t l i n e  

( 3) F i f t h  pl,?n f i ~ u r d c  ral:lCca -to the f ir..t 3 yu2TN 

only 

Tbc uut1:ty f i , ;~?roe f u r .  .t!ls:ic: g2::;ro A r c  -L?.?...:dn f ron  
t h o  b : ~ c k f i ~ o ~ t n d  :,,:lpor on li'rrc:3t3cl: d0v6 13 p r ? ; ? t ,  
;jyc:--,;.rcr: b y  .[;:?;: .il;;-.ie P1~;l~~ii l , ;y ~ , ~ ; o , ~ d ,  T ~ i v ~ i d r r n .  

4 

15/ Out o f  t i  i,oG h u n y i t a l r ,  hspi ta13 flmctiozi:l.; in t!=a ;-tn%~?. - 
sro u a n a ~ e d  bj vctzrinrsrg surf:;corA::, 12 zri. r ~ o b i l c  v o t o r i n c r j  dispcn- 

snries and t l o  rcxai : i in~  r ~ r c  v c  tcri3:::rjr s ,:b c~atr3:j: ~i t l i  o u t  a d e q u 2 t c l ~  

~ c c l i f i c d  tcchfiicrrl pcrsomi: ,~l .  111 o the r  words for ~ ~ r y  Ect7??. Ci~:u9alld 

cat  t i c  units thortl is oni: vctcr inzry i u o t i  t . ~ t i o n  p o v i  di.11~ heal th care 

i n  thc S tx tc .  T h e  t o t a l  i : z r c u t : ~ o ; . t  ia Rri::nl :Til~l~tbi~:d~f;'  x l d  dairy 

dcv~.lopncnt  sclionoa nrc zivcll ii-L 4P:.Y~lc I . 
'I, jlxci.;3t in c ~ . c  of T:;do-S:ri:-:3 -!ro;;l::ct, tllc t~c;:icvcncr.&B acd 

~!!oytcosifip of tElc ai:i!-:nl hun>>;:d c r y  225 c l ~ i r y  <eve 1~ ?;?e?t ::choinc s 

wimlsr.t;&on i l l  t h o  .paat >:ivc n0.l; >cs;t cvr.1 ucltdd :;o f ~1.r. '?;~c s ~ a f  u a t i o r  

:t:?.,<y 0 5  tbc f n a o S r ~ i ~ s  ,? ro  j cc t  ~:.o;:,: in 1-375-'l~,, ahowc.6 t1i:l.i; compared 
I 

t 3  i n d i g e n ~ u s  brccdil, cro~n-'2Pcil.  a :  : I  j Call-c :mch c w l i a r ;  (2) Chlur; 

Eoll.) * P ~ ~ t l Y  I ( 3 )  t l i ~  l ~ ~ t : ; t i 5 i >  :!dri3 d 1:;s 10~1120 r ; P I . o ~ ~ ~ c c  

1 . r ; ; ~ ~  P ~ m A + i t I a ~  OF r l i l ! ~  ~ 1 0 ~ .  d,?.)* ~ I O T  l i i ~ t n t i ~ : . $  C T ( ~  ( 5 )  at CL 

1;jracr c o s t  &r &it o r  nklk. 1 t i  z r  i c  n t t c n 3 t  dverz l l  

:vnluation of t h e  txonk in ~klZ; ;>roF1t:ction :a:& C O ~ % B L ~ : I ~ ~ ~ X I  i n  Zsralo,  



U U  

and of the f nc t o r s  whicll :lava cantributod/t!.o illcrecncd zroduction 

( ospeci ally of thc contribut i o a  L I C ~ ~ ?  by the cron  a - b r ~ e d i a g  ?rogmrl 

T h i s  is f olloued by G d o s c r i ~ t i o n  o f  tho structure of  dn i r f lng  

try in the S t a t e .  T h e  concluding scc.;iou d i s c u s s e s  c e r t a i n  ism$ 

re la t ing  to the f'uturc straAtccy o f  &airy dcvclopnont, 

0 Tile t r e n d  in t o t a l  nil:: p r o d u c t i o n  in the. S t 2 t e  can be eatir 

n n t c d  on t hc  b a n i 3  of itat1 z c l a t i n ~  t o  t h o  avcrnsc yicld 2Gr cow, 

l a c  tntion lcn,rt . '~ 2nd 1so2or t ion  o f  zn ina ls  i n  sills, ~1va i l ab l c  for 

d t c t o  cia a w!lolc cnd f o r  d i f f e r e n t  rcgio;ls,  fro^^ Surveys rzonductd 

in tbc nid-sixt ius and riid-;evoi;'cios, 

9. The I n s t i t u t e  of d~ricultural Uoea.-.rcl S t z t i s t i c s  (~1blS) 

conduc tcd 7, amplfo aurvcy is 196,:-65 t o  c o l l c c t  datc ? c r t ~ n i r &  to 

thc yield ra tes  o f  ni lc l l  i ? & r ~ c l n  ad o t h e r  boviilo ~ractices in I;crr 

This surwy,  c o v d r i n ~  :L t o t 4 > l  o f  13:r villczos and 430C hous~.holls 

rural areas, providc.a dzta  02 r ; i l ' r  ~ ~ r o d u c t i o i ~  r c l a t i n g  -Lo .GI91 cowl  

2nd 566 sho-buffnlo~s in nil?:, '13;: survey u x d  a s t r c t i f i o d  nulti- 

stace s x ~ ~ p l c  d c e i p .  T!lc S t c t a  :Tau clividcll i i z t o  ?, c o r t c i n  nuabcr 

of bns i c  otr?ta, U,-LC~I strr?t~r: l!~iti::. roughly  cqu ivn lcn t  t o  -a diAtril 

i n  sizc , d c lus t cx  of h r o  ,-,-.d j o i l l i u , ~  v i l l azcs  in ZZC!~ ~ t x z t w  W ~ S  

unit ::t thc: p r in ,~xg  strip o f  :;m,:linc, ?it t ! ~  second PJI~ third 

s tasco  of a a i l ~ ~ l i ~ : g ,  tho w?,i*ts x c r s  r? clus-tcr of two  households ad 

a i T i ~ n l  i n  t l i l l r  r c a ~ ~ c c t i v c l ~ * .  3;,+2 11311 rlil!: u i t t p ~ - i  an2 feed i n g u t q  

c 01 1 ecteipctual ,,roighi:lz x z t l ~ o d .  T>o c n t i r a  nurvcy 1,oriod of oi. 

yoRr i~ divided i:zto tbrcc ~ ~ ~ o i s  and dztn were collected f o r  azc 

z c  nson ac;7Aratcly. 

3 0.  TLi! m c o n d  nourcc % ~ f  Jckn l o r  ;zi13-eovo;lties i:; t : ~  30t4 
- I;;/ 

bomlr?. o f  t 3 d  l::tti3:1al 3;wpTo Survey ( 1375-76) . - A strzf i f i a d  

t rro 3% C ~ C  (!Bs~~TI. tqaa 1.ascd in this survog. T3c f i rs t  stacc units 

uorc tho 1371 Ccnnus vil1n;:c:: in j_.ur-.l u 2 a s  =d ur'nxi $locks: is 

urban nrohs, %:-LC acco:id a-Lnge m i t a  ircr,? t 31 i .  h o w c i ~ o l d s .  T&c 

aurvoy g c r i o d  o f  12 mocths 1173 bdui., d iv ided  i n t o  f o u r  sub-rounds 

of 3 non';:he uac!~. Tkc o-thcr ~ c 7 . i ~  diffcrcilccs bch-sce;~ aumel 

and t h c t  n f  the IiJU 13 t l i ~ C  tllc f o n ~ s r  relict? n o t  on ac-bual weid 



A m l y  &lcI pox m ~ ~ ~ ~ ; ~ L ~ s h  3uffal~es i z - ; ; u .  
?rrLl..;1 zsc- G ? s n  r-1 p 
Y I -  

-A P ~ 2 2 ~  

( i f )  Ur3ca  

( a} cow 5 . )  7 7  ( 2 )  1.900 l , rb?.  ;s.~o ~ S . C I  
(b) shc h ~ ~ f f z l o  2.795 (6,;';) 7 5 )  3,270 ?,.3.;1 15.55 52.30 

c OIJ l,O7c! ((..2) 5 ( 5 )  1.7::0 9.953 52.GO 90.14 
330 buffi?lo 2.0t10 (s.~;) 1 .051 ( . 3 )  2. ;.;.0 1 .576 15 .GO 4:3.57 

(ii) ur3a: 

C Dt? 1 m ( l ~ ~  (5.u drn$?3 (5*:i4 -1 1, S O  O . t ~ ~ r O  57..:2 75 .O. \ {  niic buf fn lo  2.01.)(5.2/ 0.900(5.6 2.510 1.262 25.30 20.77 

(fi) Urbm- 

COW - 2.313 5 7 1.115 j6.31 2.5.;0 I . .  3.52. 47.i;$ [ 1 .?TI 5.5 3;790 2.050 20.16 52.G5 1 )  she buffalo j.15.: .L, 

{ b )  ci~i>r:  nvorcg;! C 1 ~ i l y  pic15 Tor tl:o c;ztirc h:tri: 
f i g ~ r o a  i i l  31,: ;c kc 'L :;iv~:: t l : ~  ~ t . l ; 2 ? ~ : ! , n r A  e r r o r  c~f cctirlato ; 
:?c; clor.21 11 COXG ~.I;>:I?L'J t . 3  .tlx Laroll+ utr,Lcr Ghc f omcr 
T rcv~::corc: C ocllilz ;;t;;tc sz~A.:I rc gi nu ono -I;li,r,t auf t h o  
3tcl,?'sw d i z t r i c t s ,  



but on tile r u ~ p o i , ~ d c n t o '  rccr:ll of t k c  qumtw of ou.t~;lt, f a c d  ctc, 

Though thc f::.ct Wrnt tho Yofcrcncc ~ ~ c r t ~ d  of a wcoic ?rim t o  c r ~ b  

V i 3 1 t  ~ ? J T  niainisc  arrors in r ~ y o r t ~ ; . ,  it sill xot o l i n i m t c  h, 

Par them ro~mona the cstirintcu f r o c  fke imo s1:mog;3 arc ~ k o t  atr id 

coaparablc, This l i a i t a - t i o r .  d t o u l d  >c b o r x  in. mind ti3iLo j u d d ~ .  

crowtl~ of ou tpu t  on f!lc b m i s  of them hro uurvayn. 

11. ~ c c o d i n g i  t o  the IlRS Survoy ( 1964-65) the dc - i l y  r i l k  Held 
L ~ . i l h  -.7:%.3 1 - 2 1  -dm ?L*LI~ ?T''.Z 2.31 :,z T d r  ~ ~ Q - > ~ ~ ' ~ ~ c < , A  i l ~  

2cE '.m.'.a. c0T94L. - T 3 e  ? . ~ ; r r . ~ ~  ~ i z l d  :QP c ; ~ r  i::. :-<SK ~ . : . 5  ? ,21 l.7 .z:.C t1:r.t ;I: 

she-buffaloes was 3.15 !x .in u r 9 ~  -reqs n 1 75-76 t h e  
d c i l y  y i c l d  gor cow in nlllc ~ 3 3  7 -39 ;;-* z.2 2.92, l q ,  POP BilcZ;%Rd. 

in r u r a l  arca. Tl'lc :wcr2yc. c!=ily *ole ?cr cow i r r  nilk TTLW 2,5;'j, 

2nd 3.79 !.z. f o r  she b u f r c l o ~ s  i;: i~rl;rrn sroa {ucc t c 5 l a  2). Y h i a j ,  

t h ~ t  t h o  outgut por cow in ~ij.1:: i n c r z x c 2 ~  YJ 60 30r cent r-ud 

srea x ~ r l  10 Icr ccxt  in ~ 3 x 1  pxc.2; ~rf i i lc-  tha t  of :~::o-3uff~locn 

incruaa8d 5g 26 par c ~ z t  iz tha rurczl  c " ; ~ 0 3  mil 20 ~ C X  ccat k llF5s 

a r c  T?lc incrcanc 511 y i c l d  r r r to  g z r  n i l ch  ~.z,,n;?.l i n  fouild t o  3c 

h i c h ~ r  thm t11r.t . pe r  nainal  i;? silk, T l i i s  r t~ fLcc ta  m iscrccuc i:l 

l ! l c  p r o p o r t i o ~  of t o t a l  z d d t  fcnr-lcrr wkicl: aro i n  nil?< ~ i i t  13 id- 

cc t ivc  of ingrovcncrl in thc l ? . c t ,~ t ion  lun,+l. 

12. T r ~ t ~ l  ziU: grwduction i.yk 195.',-G5, accordiq  to t k  I m  o 3 f i  

ic 2.0 lrM1 tonnoa. In 1375-76, f1ic e s t i l ~ n t ~ d  = i l k  p r c d u c t i o n  by !" 

1Tnt ion~,I  Sac710 Survoy O r : : ? r i i ~ , ? , t i l ~ r ,  i:.r 5.5 l;rl=h t m l ~ c s .  It iz rap 

i r i  . both the .:urvcya tha t  omr 3? ;?cr cc;:t o3 tlic milk  :~rociuced ir, i 

j t a t c  1:; co~tributod 5y thc co~ro. Tllc z z t i r z t o d  x r b c r  of n i l c h  

mina le  in 195~;-65 in 9.5 l,-!.iha. The o::ti;;la+-ot: Im-::Jcr af r l i l ch  a 
id 1975-76 by thc &jS c o m a  ' 6  9 .  lmkh; .'q In o t h c r  ~ r o r d o ,  w h t l t  i 

c s t  i r r ,  at 3r.l nilcls n : a ~ n l  $op~: l~ .k i~?n  .ilzcr2,?acd but , i ~ i : r , @ ~ - ~ ~ . l l y  , t h o  to: 

n i lk yrociuctio~. incronscil by 711 gdj: cz:-.t. IE rro -;)ply the  field r3 
of g i l c h  ,~.nin?ls ns. o5t.?ir;.J fro::. tho two 2urvcga to t ? c  ; ~ i l c h  41% 

p o p l z t i o n  o b t - i ~ u d  f r w i  the IJ~TCZ toc?.r C C T . Y ~ ~ C ~ ,  tlli! .t~t::l i-~il!: 7- 

d u c t i o n  i:: sccn t o  ?lo oli ,$r t ly  I!t:;litr th:n t:zo mrvcg o,8tks. 

3 u t  t h c  ratc of incronsc r'L~c:: r ~ t  s!:xr nr.y ~ i ~ = ; l i r i c x : t  difforoaco. 2 



Tc31e 3 

C11~m6cz i n  total, nil1.r ~ r o ? ~ ~ c & i  o r  rind, os t i n a t  cd m ~ a b o r  

.of nilch &i-;c:is i i ;  1.;or&lA 

Total  n i l k  reduction 
(000 tonncs) 20 .; 3 5:; 73.2 

Estinntcd r?mbar of 
nilch a n i ~ n l s *  ( 003)- 5 iyy 985 3.9 

* ITmbar 9f mincla iz ,rill:  t o ~ e t h c r  with dry , ar;in,ds 
cons t i tu te  z1ilc3 ? .dnc l i ,  

1 3, S i x o  there  f s  so;^ qtrestion njout  the col:lpma;5ility of 

proCuctf on s s t ina tos  fron t!:a IL15 2nd 1,775 ,3urvoy::, WE h m o .  nndo, nn 

agtomnt ivc  its-tir~at e brLecd i n  ri i lk c o ~ s u ~ p t i o n  :it l:ic two pointa of 

t i c o  frox ,an indopexltlcnt saureu,  nmoly , t:iu c,oaamcr cxF.;:dituro 

surveys conductc.d by t h o  STdY. Thc-r~c aarveya h?vo uac.ri uniform 

concc:>M and nothoda of dnta c 3 l l ~ c t i o n  f o r  ovzr 2 ftocdcs ,?=ld thoro- 

f orc do not suf far f ror;  pru:,lcrls of conpnrr.lji li ty. T!-:e l?a>lished 

IS 1 4  r e y r r  ~ i v c  datc on the. ~IC: c ,api tn  cor?su;".p.tion ez:icditurc or. 

nilk ::nd aiUc 3roducts 3 w a l l  tlr t l zc  wit :)rice of nil!: f o r  rural 

~ p d  u r 3 ~ ~ 1  nxcaq, Pox :I :lw:;b,?r of :1.il.zr:1. T1:ora is ,adcqtrztc evidoncc. 

thxk thc ,h?.biht of convbr'ci:1~ l l i l ? r :  i s t o  59-groducts ia 0227 i : ~ : ~ ~ g i l ~ a l  

i n  Kcraln  :xl:I thr , t  tllc cai~sr.r~;, , t i~~n i;;~ :a,xLxlly im; t h o  fm.1 o f  l i q u l c !  

i 37tn f rm i . 2 1 ~  25t1i ~;YL 22th ~ ~ ~ i i i ' i s  >T t!l~ : ; B S . ~ /  ::?imw tliat 

iii terns of its v21uu, 71;~rcly 1-2 Ijcr c2:x.t; of +kc cxpencliturc on silk 

nillc pxoclucta i s  ,3ccom1;~.l 3;: ?%I!: co;lvc?rtcd Ant3 prochtctn ia 

nwal. zrcns ,mil 15 pcr c e n t  ill ~ r l : ; ~  :~rgfi:.;, It ir-:, tl..orcfo=, 

?ossiblc t o  g e t  n fairly good noznui-o of Klo quz~lt~rri of n i l l r  coa- 

aurqtioa 7.17 d f v i d i n i ;  t h e  t ~ltz7-I ~ > Q T  c zpi k:: c onsw.jti 01: c~:pcnditure. 

3;1 zlilk and nilk p r o d u c t s  3y -I;lic unit 2r'icos of f l u i d  r:illc 53th 

ob ,;aino'd 2ron KYS. 

I -;. [ A  ~ h c  er; t i :>ato a ,?f ,:or ,ca:?i t::~ c m u l u ~ p t i o m  dcriwG '32 this 

basin  (doe T n l i l ~  i ~ h ~ ~ s  t l l- t  'j&~oai:1 1965-65 m ~ d  1975-76, p e r  

.ccpi  tn  l i q u i d  n i l k  constmption iu rural, areas ilzcrcnocd 3y .;O. ycr 

cent wl~orci:~ in ilrb~bll :,xe,aa it, i:lcronacr: by 90 pox ccnt, hllo~ving 

for popu l .~ t ion  incl.e.?ae Iurki::; % ? i ~  dscade i the .t;ohtrl c i l k  c o n e a p t i o n  



in the  3 t a t c  w a whole i g  ontin~tzd t o  hnm r i a e n  by 65 par ce;lt. 

T h o ~ e  cstinctza crc  f a i r l y  con?istan-i; wi t11  t21e c t r thantos  of  &lmgc 

in proriucti~a o ? r t a i ~ l u b  f r d ~  :lAo Ik2.5 nil2 i;:X survcyz. It, in tllerofjr 

pooaib lc  to z s n ~ r t  with s m o  co:zfiS.t?ncc t:?.~<..t tiler2 11m '~t?on c ~ u b -  

o t n n t h l  ri 30 in n i l k  prorlucti on .rl:d oonam-;:-t i o n  ia ICcrr.1~ d u r i n ~  tb; 
p.mt d e c ~ d o .  

r l -  12. J L G A  - 

P c r c n N t ~ .  n_lrza- G3 
tity cu3a1mcd ~ 3 m  

for 9 d q - s  (lZ) ti02 
IC hl 

(M 

~ z t i u n n i  3 7 q l c  S ~ r v s g  ( r i )  2oimri  I lxb i . r  17n F a l ~ l ~ o  ,with, 
;;ot;t:s or: consmcr  q:?-cri.X t s  ( 15th rtrmrl July 1954-Jme 
1565) ( 3 )  BC or.i i i ~ i b ~ s  233, _TE!:~:~.u ' Kith E O ~ C S  cjtl ccmzmer 
ExprCi tu rc  P 20t!1 rg;~::?., Jlily 1!:65-Tmc I';ib6) (c).9raft' 
;ic.:>ort ~Tu-:bar 27IA PL~?Z.~:D 31x1 iii3t::j ?Z C~;-:~~-iil<-~~~0:1dih~ 
( 2:th - r o u n l ,  July 1 !;6Cl-Jmia 1972);m 3rqft Xc p o r t ,  
. Ij~cc in&-.t c?slc~ 'oi; CChi ;z ICr  cx.:so:iditum f sr thc Ii,-.tioa,?L 
C o x ~ i s s i  33 * ~ ) & ~ i ~ ~ ~ ~ r ; ; ; . ~ 2 5 t _ l i l 0 ~ 2 )  
r t 3 m i i ; l 1 o s t  ~3.27.;7:; -- S S X ~ ; L T ~ ~ ~  Xx-:;cnditw~ ( 20th r o d  
~-a::: 1 9 7 3 4 c t o > e ~  397.;) ,3  .?.ri.l .$, ~ ? t i o . , n l  3 ~ ; ) l c !  :S:?rvcy 

15. T3c increasa in tot21 nillr j r ~ r l u c t i o n  ovor t l l c  y c m ~  can 3c 

due t~ (.Y) r i m  ir?, t o - E L  z i l c h  cak.-d po?ul,?=tian 2 ~ r l  t h e  p r q o r t i o n  

of mizdr: in nil?; ( S )  incrcznc k .F:a :jro>srtion of c-n-brcd 

covn 5 2  t t : ~ o  Srcerlcblc po;~ulnf3.o-; z ~ r l  ( c )  t h  ri:;c iz t!:o zvcrage 

ailk y L l d  of nondoocrfpt ztock 30ntly JUC: bcttcr fcccllnc and 

il~ncgcncnt. T h i s  nay 5 u  nynbo l i c a l l y  e q r c n a o d  xs f o l l o l r s :  



?~::~Qxc, 

O75 
= m i l k  o u t p t  in 1375-75; 

'64 = r a i ~ l r  output ir, iSb/r-55; 

'6.5 = y i e l d  rates of . c w r  is 136.-!,-65; 

Pn = ~ 'opu l~1~ t io3  3f nilcIi COWS ia 1975-76 ; 
75 

Pug;; = P o p u l n t i o l ~  of n i l c : ~  coirj  i r i  196 $ 4 5 ;  

Yc = Yield ratcn of cross-bred cows in 1375-76; 
75 

i: .= ~ f f e c t  of i f i c r ~ ~ ~ c  ill y i e l d  r n t o e  of indim-;loua covs, 

1 5 ,  The firet tcrr?. on tjlc richt side of t h o  cquzt i.:>n \ . t i l l  give 

t h e  u f f o c t  o f  t l ~ c  iacrcr?sc j-::I yo;:i!i;.ti:)n 3F ni lch  c,own, ( t h e  po17ula- 

t i o i l  cffect) m d  t k o  :,ccmd . t o m  . i : L l l  s i n  t h o  cf fcct of i:~crcaae 

in. cronn-brcd populztiou (t& ?jrccit cffcct) to t5o r;dAitio:~,al silk 

optput. T ~ C  t h i r d  tcr-.., 1r5ich i3 tl?s rcsiriual, w i l l  [ ~ i w ,  the cffcct 

of th; iincrcasc in ;~racl!~c.>i~:.-it:r (gizlc!  cf fcc t )  3f t h o  i ~ d i s m u u  

corrr;, Iil ?hi.; cquatiol-L ::a ::.:,:::? t5.c' v?-iuc3 .>f sX1 vzri~,:jlcu* m c o 2 t  

tlic incronae in p o p u l a t i o n  af cro  skl.- brad cows L C ~ T T C  3 2  195.;-75 mi! 

clz2ngc i n  their prot!v.ctivity. 

17 Dircct estiuatcs of .i;??.c 2$;Lml;ttf 9; of cross-bred cova is t k c  

S tn to  m o  sot cvc?il:.~F:lc fron source.* 2rzt %hc n u ~ b e r  of ~xlif i -  

cia1 ia~bnii lzt ial td cdoac U ~ ~ C T  k:ic ;Icy Villa[$, ,ICnP ?:?C o.thcr agcn-ciks 

?,re available- f r x  e a r l y  a i s t i z z ,  T l ~ i i ~  eL:::1;2 iz c o ~ i s i l a d  by t h o  

1~1'331 I l u u b d c r ~ +  Dc;~~rt:;c\af :-c;.! iz ~ ) u b l i s b o d  13 t k c  S! 21f Tc,~.rly 

Oul lc t  in an h1eu2l Iluu bnndary &.bat iot i c z  . 2~' 'J;Tt o 1972-73, s k c c  

i n sen ins t ions  verb done Sroc nl" cl.?,rGfl: in .k!lo A 1  unite, tl-lcrc: i s  c 

c h m c e  .t;!12t t!l~ project offic?'.::l:i nay j19-v~ ~ c ' ~ L ? L ' ~ I  t ~ )  o v e r x q o r t  tllc 

nun'ircr of ineoiinatiiln;: i n  orilcr .t o c ? c : - ~ o n o t r ~ t c  t h e i r  purPomz.~~cc,  

Bi t11  t h ~  lcvy of z nor1ir-.31 f u c  f o r  i'*--tc-- L_innt;ioiis f'roi: 1.372-77 ~ ~ c l  thc  

n o c e s u i t y  t o  i x i a t z i n  rec:3rG o f  aa::cs :-I.: :xl~Trcsnc~ 3f h m f i c i a r i o s  - 
records wliich :U*C : :uS j@ct~ . l  t o  acE!.i< - it is 301i3t~i tJ1n.l; t h o  r c l~o r t i ag  

2jr/ f x m  t h i a  ysar on i's i l 2 r G  , ~ c c ; : ~ L ' ~ ~ c .  - 



10, The f a r t i l i t y  r?,tca nf 2rt if icialLy- iriscninated cows rn 

usually aswaaod  undor  . c c s t n i ~ l  -unuunptiolzz nbo-dk 'choir oFfcct i tw 

,,,- -i!io~-r~t 2m3" gf t h ~  ii;~cr:in:~td based on tho i n f o r r ~ ~ t i u l z  o:? .'*:. . 

n ~ n a l s  f o r  ~ c ~ ~ a ~ n i n n t i o r *  , t~ifr i in  Gr3 to 9-3 i r j s .  , But c i i & m t a i a r t  

x i t h  t hc 3f fici~2o b.vol ved i:: -1;hi:; 2rogrz-cio &a?!uil tlizt tl:i?*& 

no c s t i n n t c a  of ?;hc t o t i l l  calves "hlolrn t 3  il?si.zii.,ntori cor;a Par  t L c  

rz,atod ir- d i f f o r c g t  PXUZS b y  G i f f ~ ~ ~ i ~ t  2~th0d3; c z., p ~ p - ~ x y  c 

nctu,Q ct:lvinc ro2ort-cd, 1jccnu:c- ,JE t l z i z  d i f f i c u l t y ,  rro rliucumd 

with t,he people who I L ~ I V Z  13::; firs t -hn2  cxparisncc of ~ I X C !  83~16q 

of t h o  cruas-brccdiilg p r o ~ - r ~ r x ~ e .  Their c o l l o c  t ive  jud~c:.:cnt is CZ 

t h e  I ~ L L T ~ C ~  of calvcn h o ~  ;:s a ;>rogortio:i o f  t o t z l -  inacnlr-ztioru1 

bc  , a r o ~ ~ d  20 p c r  c ;~ i~ t .  '51 This t o ~ ~ t i l i r  : i i t l i  t h ~  t o t n l  o t r .5o r  oE 

inseninationa done i ~ ,  encIi yonr yrovic'im khc 3mi3 of OGT 0stk2M 

of tho ntq'ircr o f  c ross -b red  crzlvca Sorn. Thl: v i a c  .;I% Blc croaa-Y 

po~u1 ,z t ion  rcac?d;~g thc  r c ~ r o d ~ c t i v i :  ~ c c  ii: sac!: 3f t ho  :~~ccr?aaid 

y c n r a  i u  u ' u t a i w d  by :idpplyi;!f; ti:. ;,:?*;c! :<>ocific su rv ivz l  ratu:: aS 

fcnalc cat t le  i i l  tho SL:-to, T2.c 3nkk::i'l;~r:i 2:70?ul:iti3i1 of P\?~X&C 

cross-brcd cows in 1975-7; ir: sivo:: i;.: T?.?:lc 5, Tho c lc tni ls  sf i:: 

n o t h a d  of ostin.-kion z r o  deocziS:>?. in iqycnilix Z. 

:3oumc : F o r  sourcc  of d c ~ t n  3 i ~ A  c?.ss-uj?tiona behind t h e  cstkr, 
3 e ~  A2pcndix I. 



19. 
I 

?tkilc inter pro tin,^ tho zhovc results thc f olloviag lild- 

t a t b n s  ohould 50 & c ~ t  in n i i ~ d :  ( n) Tho 20 i c r  cent birth ratc, 

b e h g  bntcd on .the infor~cd judzonent of o f f i c i ~ 1 n  ra thcr  thm 

actual  sumeye, auct h e  t r c n t c d  ~ : i t l ~  c ~ u t i o n ,  ospccia1l:t loc.msc 

there is no unmidty  on this nz t tc r  XIOT!Z of f i c i r . 1~ .  H z a y  C O U G ~ ~ O X  

the 20 por milt  birth rntc to hc zn ovcroajltinc.-kc under the mistins 

f c e d i a c  n=agcsicnt , ~ d  tcclmiczl cff ' iciorcy o f  ,AI in merca~c  iCorala 

oond%tiona ; ( t) Tho cge at vlli c': 34.10 f cmr& 3 o v b  ca rc nch the re:3roh - 
&ivo depcnri& or: *e &.cnotf c c h ~ a c t c ~ . . s t i c s  o f  tfzu c n i r x = * r  - 
TherLi i f j  cvidsnca t o  aug~7cs.l; t h c t  tlis age ct f i r a t  cnlvin._r f o r  the 

Swiee-brown mssca ( 2.5 to 7 yo,r,,rs) is tuwor t : ~ n  for noniicscripf 
2g/ c ~ w a  (?xoxmd4,5 yczrs). tTc ~ Z Y G  mauqcd tkat  fczlde cross-bred 

calvos which s m i v c  two YOPZEI 23 tS r  birth viI1 be PA t>o re?roductivr 

goup ,  But t o  tho  o x t c z l t  t h a t  .1;:3c ti!x '~ :qdred  t o  r~;:~cl: m t u r i t y  

i t a o l f  'is a function of foedi;ig a:! 3 : ~ 1 ~ 0 r l ~ a t  3f c a l v ~ s  , ~ i z d  that 

f f i ~ ~ c r s  dn-#c-sl,auo not zc2ic-;c t " 7 ~  D.~T&P.I~  mtcl12,l in the 

moca of btenu ivo  dovc loycnt ,  t h i ~  ~i?ti!lr;k ri9.y b c  o p ~ a  to qucstf on, 

( a )  In o r d ~ r  t3  ~ ~ t i r i ~ l ~ t c  thu C T O ~ ~ - - ~ J T B : !  C O N B  in ::, curt,:,fn y x r ,  wc 

nzcd t o  h o w  thc. P,@ npcc i f t c  : I L I T V ~ V : ~  TQ'~;O ~f crosn-bred p o ~ u l t l t i ~ : ~  

which is turn rcquircs asc e?i:::ri>i sf 0r33~-!3rsc? i > ~ : > ? ~ l ~ t i ~ n .  h t  

t u g  t y p o  3 E  dntcl i w  izo t n~*z?.ilrt:>lo, Tho o:Ay d c t n i l c d  3::c rlj-atri- 
1 

btion d,?ta for Oapdc c~1.ttIci f:: t;ic G t a t c :  in fro3 the 33t5 muad 

of thc ES3 mri. thFs rt:lztcu ti> kl:& c r~ t im  fc:wJc I:ord, tri:ic!l. iaclladcs 

bo tll crosa.,brod an8 non-doscri:A nrdarnle. 271 TO c ~ t i r . - t c  tho t o t r . 1  

cross-brod populr?+ion ill 1975-7tjt rrr: cy>l iod  ths ' ~ 3  s:;~cific BUT- 

eruss-brud nrinrJ s aro eigxi f icx-: . t9  higlic r t l r =  thc i i a n 4  ~ s c r i p 2  

snilI,d.s, the ICW 3, o f  feod fllput ?.;':i"~:;n.~<;c:l~:~t ::lrJ bc >i;ktcl' f OX 

thc cros s-brocla than f a r  the? ;?.o:i-dcsc ri:, t ail2 -t;lutr t?:e .trur-dvol rztc 

of tho cross-Smd is 1ikeI.p t o  5c Ci:her. Ia ~*ach 3 i t & t t i - x S * l ~  

appE c ation ! ~ f  conbino il uurviv.?.l r.-.tc .nay lead t o  rcs t5z~nt ion  

of t11c cro:3s-'t3rcil po;~ul~*.+kid;?, i l l  $ 1 ~  ~ : T ~ I , ? & I I C ~ ~ V C  3$0 .  .;:la j z c t  t o  tll:! 



20. Thoro ia r o  d ~ t c  avnilallo oi: t h u  ;moc?uctivi.ty of crouc-?rd 

cowa ( i . . e  ./the vrrlue of  ~ ~ 7 5 )  :Fs~r tho 3 t c t c  na c 1ih01~. 3u-t; (: ::a 

of aurvcyd conducter! i:?- ?..iff QTQ:"~  ;IT t~ of t h e  ;itpte arowd t l i o  i/ 

scva*.:tiao by three inde!_3e;?c?e2!.t agcncios f:iv'es i ~ f o ~ . ~ n t i o ~ z  on the31 

yield pcr cross brad cot,- in nil'- ., and' the a ~ a r s p  y i e l d ,  f o r  the  >en 

Out of the d i f f e r en t  survcys, the  ;;umrey cqiducta3.  !~g t!lc Tndodwi 

Project ( 1977-74) grmddcs t h e  i:oc;.l; mli,?.5lc sgurce of dztn or: i.18 

porfommce of cross-Srcd xi inals ,  TTic smvcy @ves d s t  n on tilt fi 
rn tas  of cross bred COVTS for Eic  ?l;.*ls, n i d l ~ ~ - ~ d  ~ n d  liigh2md L:& 

intonaive afi avorccc nz;;q.,e:~ent c c r ~ d i t i o n s  . In o r d e r  t o  O ; P P ~ . ' E  d 
fair idea oI , thc 'amra~e :,:roductivity of cross-5rcd cows f11 tkc. St! 

we ostbt l ted  weighted yield by ; l o o l i n i ~  t11c c 2 i i - b ~  f o r  the dif farcl~t 

~ c o l o g i o s  oxld d a o  f o r  diffcrczt clasaca c7f 2roducora: thc wei[;:t 

being the n u b o r  of obacrvztiono in 2x5 case. The  w c i g h t s d  yiei', 

i>or cross-bred rrflck cow C ~ U L S S  to 1 .S &. Zcr b y .  

21 The vrt1ut.s of the di f f erent  r r a x i ~ b l ~ n  used ir, tho outmt  

dcconposition opuation is given in T ~ . i ~ l o  5. Xolu-tiona of t h i e  cqsx 

shovr; thz t  the cont r ib t t t i  o z  uf t!..: incrccsi! Ln :zi lch d i ; : l l  pc:~:l$ 

to the ,additional milk output i a  :~cc l ig ib la .  Tho Ctru fnctors ~::ioi 

n r c  reaponsi'Ac f ~ r  the increcuo i n  ;-?ilk produckix is t h e  inc-r;?s 

ir, the p o y n l n t i  on of creoa -bred: c o ~ i ~ s  mil i ~ l c r e n a e  f 11 k?c procluctld 

of n e n - d a s c r i ~ ~ t  ,?x&nals. Ti:: CSZ.. brih1ti3: OC the  ' brccd effect' k 

the additional =li l lc  out::>.~t ic o f  t l ~ o  o r d e r  of 65 t!l0ud?nd ton~i;:s q-.d 
( i . e . 54; of t h e  ncldi tio:ml. outnnt f'[tth zt _ ~ f  ' yictld o f I c c t r  in ,:bxL 

64 tbouua;zd -tox~os. In o t 5 c ~  wordu t h c  brecd, c f f c c t  and thc "rid 

e f fec t"  cm-1;ributcd equally to t h o  5ro:rth ia ;td d k t i o n o l  n i l 2  out,:ut 

In o d e r  to mdersta~;d the fac tam w!lich ~ t i z u l ~ t a d  r 3iza3le  j.n;ln 

cczt in ommll j'icld, it is n c c c ; ~ s c q  to ~xj:ir,e tkc: trc;;Qa i;: t . 4  

d c l i ~ ~ ~ d  for liiB a d  tho i ~ r ~ f i t a b i l i * ,  of nil!:: groducf ion ,  



T i  6 -- 
Vnluca of Variables ia _ths Out put Docorzi~osition Exuntion 

3ouroa: (a) l / m d  5 /  458 s - c i t . ,  Tzble 2 . - - 

( c) 4/, ' : i ,L,?~tcl ct ,.d. Xccr;:nnico OT Cross-3red 
c z t t l o  - ,i Stu6y r;f tbc CL:ttle 3recding Pro -  .-- 
,zr,u.x:c : ~ f  l z d ~ d t r i s a  ?TO j e c  t EEQ~L-,I?., I.Tztiora1 . . 
D;liry I~.,;o:l,sch l : l a t i t u t o ,  a.:rnsl, I?.r:a-31ria~ 
P r o j e c t ,  K o ~ a l z ,  1975, 

The value 3f 075 ~ : d  054 r ~ 3  @VC:I tlmuoa~-=& tmnos .  Thc 
productivity of n~nc loacrL2 t  n::< Oron?,-:~rod ( i . o . 'i -6;; o?ld Y c75) 

1 
nilch cows a- givcl-, Idlo,yu:o - 2 u r  &IS. ' r h ~  pl~ul,?tiztrr of niZch 
a d a d s  am given .i: i-h,~us?,-..:.ds. 



Crawth 13 Donand f o r  Mf lk 

22 TPlr! p ~ t h  i s  denmd f o r  nSllr . ~ w r i c ~ 1 1 1 . ~  tlei>onik ( a) md 
f i;l huzlad p 0 ~ U h t i a ; l  2nd per oayita incmc d (6) p d c o s  sf & 
of subaf'i tutes, 

23. " f l f l k  fs tho aourcc 01" b:o i ! : : p ~ r t z w t  nut r luz to  I n  h u t ~ q n d i r f ,  

nmcly . I z t  oad gro toin. b a soarcc of f ilt rAUr i o tho nnin SUM 

t u t o  $or cdlhle oiln. B u t  z i i l c  is far Leas iqortmt as a 3-84 

f a t  than it i3 a ssuscc sf nnfrrcl groltei?. Tire pfiilek$sl 3- 

of nrd:.~nl p r o b i n  o t h c r  t!ls:i nil!: ( heroinfiftcr rcfcrrcd .xs "othcr % 

are f i s h ,  n ~ z t  nrd oggn. Iii nn o;rrl icr,  gnger i~hicll aou&:!lt t3.1?14 

list the hter3tntc differo;~cca in silk co;~su?ptiail %IQ had 3MI 

.?;,art fron dif feron~os  in per cnpito incono, t h o  on1 J othcr f?.cfsr 
q!ilich 2 sir;nifiois:ilt effect on inkor-state v2riat ion in :!;ti 

c o a s m ~ ~ t i o n  i n  tbu ~+5iic? ' l i l i ty m d  cgst of otbcr Yourooa of ::&l 

24- O u t  3J:thc t0td'~~if~~~z3~~i:lJntri~i?in~~cmln&&;i~19Q 

( the oilly ycnr f a r  whLch brcr!lr'ug ?I oourc~-wiac c o n r m p $ i ~ n  ~f i* 

? r o t c i s  is fivailh3ls) aboct  75 >ur c m t  w:.,:; conCril,~xbcrd by f i k ; h ,  f?f 
ger cent frm aiUs t3lc roof w:..:~ fr:9:1 no::% ;:;id ~39. Bath i=? nW 

terns iklld L~ t; propor t i~ l r ,  3f tbt t c tc l  . ~ & i : . ~ ,  2xtrtcix d U C  is ~ u c h  

1 ~ 3 ~  L,~~ort?at  ill IC~ral :~  th i r i  i l i  u tllcr '3"t;:.,tc~. Thih: ~ F J  C O H S ~ U ~ C ; ~ ~  

; r i t l ~  t b c  fzct th3.t t h e  c a 3 t  af nil:: protccin rclxbivc t o  t::o ::,rat (JT 

proteL?s f i m  oihor nnind :;o:lrccr; ITZS rila.:r-, :::tsh >i&:er an j:;.rds 
* . . 

t h m  ir othcr Sta*a. 

t 
The >or cnpi tc '  intdcc af d s a l  yroterz for Cic cowt ry  r?s n ~ $ 3  
rras nbut 140 mans ('for la ;.~fioC: 3f 30 b q ~ s ) ' i ; ~  1961-62, O-it 51 
t l l j ld 5CT jer 'ccr.+ wat- Eeriveil frm ~511: ,r!lc: thc root fk32 :zr,02t, fi 
and cgg. / 



Sourck rxzd qumtun of  min?,l , : ~ r o t o i : ~  in tztke iu: K c r 2 1 ~  
( rural 1561 -62) f o r  c p u r i o d  of 70 CIZ?~B 

( a )  M i l l c  0.U37 

(b) Othcr erninn1 .':.~cxccs o,ZT6 

I .  Fish 0.22'2 

2, Moat 0.931 

E m 0.0og 

Sour~c : It ,& ,IT,zir azrb A .V&idgmzt h a ,  I ntz ru tato di f f oJ?sncs s 
i a  Tiilk c o n ~ w : ' : ~ t i m  ix I n d i a  - A p r c l i n i s a ~ j  !~;11?1ysIa, 
mj'orldng, Papor 210.52, Coatxo f o r  Devcloprtcn t l . ; t u d i ~ s ,  
T rivaadruri. 

25 1 Somuever, aver t h o  lrx 'c decn2-o, thore h . : ~  3ecs stl%st:~l-ti,zl 

bhmge in' r a l n t i v e  2riccG o f  911:: c~zcl. ~ t ? : o r  zonscua a f  ::;.fi-?!;?l p ro-  

te i r , ,  5l::: lrietor Scc 3r.ii~;: i ~ c x u  ,-.1:inr~ly .> L: n r e  expe: ;~ i t ro  tii::ii  ilk. 

[.see t r & l e '  2)  , Giv-11 t ! ~ c s c  C:LC:;~ILY:S i:1 r~?l,:tiYe i.)riczs, X& my O I : ~ C C  t 

'it t o  result in c! si~;; j . f ' icr~*t.  slif-2 in c ~ m a . : : . , - t ; i  ~ : : t $ 2 ~ 1  -3f mdna 

grotoin. in f a t ~ 1 1 k  3f n i lk ,  I s  :: c ~ t t a r  of fzct tho p c r  c q i h  con- 

aunption of m i l k  ha riao:? r;;~yi'uci ~ A l y  i i l  t b ~ ?  :)t-.ct docado r i i l a  ' the 

g ~ x ' c a g i - t n  intake o f  o t h e r  F ~ ~ ~ T C G S  ki;::.1?.1 pro tc in  2::s ~ccordot l  

t dcclino. Thono s h i f t u ,  :?OWOVCP, rc f lzc t  i ia t  a z i y  t h o  ~ % : ~ j a ' c  ia. 

lefi,md pnt ta rcc  3u-t a i ~ w  fl?oac iz c ~ i ~ d i t i o z ~  sf nu2plj. f 2 z f l cr '  t o  

atlBosrt the r o l a t i v c  offoci ;  oi' ~tl>c:i? t'l;ro s c t s  ,.)f f c c t ~ r s ,  it is uaofu l  

.tb h,mc an idon of fhc l i k c l y  l cvc l  >.ni', c ~ x , l p s i t i o n  o f  ?;li:131 p r o t o h  

denmd wllich 7~3uJ.d havc 'obtcincd ffiver, t k c  incr~asca in rcgi i n c a ~ o  



Iadex Iimber 'of P r i c e s  i;.f I , l i l l c  and Other : jourcoa o f  hri::c?rl 
. P r o t e i n  ia.5eralq 

( I I C P - ~ ,  f L z i  -xd G ~ ~ )  

1 Y e  nr Milk pricc  0 t h c r  sourcoo 9;" Agsreg~ t to  Aggrczntc Foou 
f ndcx c n i n n l p r o t c i ~ ~  :?,ni;:?.l pro-  co2su;cr pic,. 

p r i c c  inL21: tcin , ) r ice ~ x i c e  .. 
3 nae x' ix, 

1 radc x -- - 

3ource: 1. IIil!: P r i c e  I~lclox i . 2  o,~z;>ntoil  fxrel the Dullctin of !~nii~l 
J ~ U 3 > x l d 5 ~ v  it2tis.I; ~ C Y  

2. T!2c pr ice  3f ;LC-t : x ~ d  eZC m e  caz;)~ttcd frw thi' 3ulleti: 
o f  i ~ n i r i ~ l  ?Iusb::ndnrg. J '3'catiztics, The f i n h  p r i cc  is t&c: 
~ T T C ) ~ :  2 ~ ~ 1 1  I < u r i ~ ~ :  o v , z r d . s  an Gndcr:~ta;zdi;ls 3f t::r: Fi-sh 
Zcano!.:g n f  i < c r 9 : ~  -3t~tr; :  Prulinincry atudy of -the 
cur rea t  s i t ~ , ? ~ t  i--3n 232 txc;!do il-, m , - a n i s ~ ~ t i o n  t,c?cl;lzijlo;, 
2 ~ 0 c ' ~ ~ c t i d i l  s:zd 6.i;; t r i l n t i , ~ ~ l  , 3f ii:cxleo, t~c~I<:iii;; P , ~ ? G T  
Cc~l t r c  f o r  I)evclop;:;.rLt ; ; tudica ,  'i'xivandrun. T1.c wcigM;I 
pr i ce  Index is ca..:?utcd 5y w e i z l ~ t i r , ~  t h e  p r i c e  ~ ) f  z iU,  
f i ~ h  01'55 2nd ;lcr?,-k ::>- k h c  o::.t;,u.t ylf thcoc itar::: iii miiffa: 
ycnxn . 



26. T I T ~  ~rowth in dcsalxl :€':jr ?:111;, r lon t ,  Tia::i X I ~  e&-; :;+ cOnst@.llt 

re l a t i v o  ;jricos; z r o  as tb.;.Si33 f o r  ,tha ,:erind 1565-66 to 1'975-76 on t h e  

knsis of rise iz p p l ; : 2 4 ~ r :  2.2.1 ;)dr c;,:,pi-t::~ dcnmd. TIE letter 

is o o r u t e c ?  fro2 ,';be eq20:l(ii.tnm e l a : ~ t i c i  ties of a e n ~ - : i  fa: these ite;;~s 

c'_erimd fro= :::32 .lzta sr:.d tile i,-?e2t?r-sc 3.11 ;;er c:~pikr: rscl fncmc i n  

tho  S t n t o  t,dce;.i I r o ~ l  nffici:,G ,c!::ii;k-::,to~, ' g  T!iu , roJeo, tcd i c r  cagi tn 

.... Scmces: 1 . Fi;jh P ~ o ~ ~ ~ ~ c t i o ; i  x~a.t:;.:~>pe? :!Ane tr.?;on f X X :  3':hfi iuris?;, 
oy , c i t  . 

2. B i l l -  - b 3r~i:1?.cti3n o;.!-lL-;zScn PXG !:;zacf:l on thi! :.:.iUr ;:ro- 
dilcf ion survcyu. 

3 ,  TyIc,2.t ~ l r d ,  cg:; prot2uct.i c::i;i~:,~.:,tc:; w e  o> t:.:iaoC by u s k c  
t3e r?.&t;- :od,sl~~,~ :!:-riyp::tad for t h e  3rrivki.; -4 t h r ?  2te-i;o 
i ncgnc  esti;ltl.kca f r<= :,hid uo 'uco3 ,  i tr,tc! Y : ~ C % O  d 8 t i r  
r . ;~ ta ,  ?;m;?11 3f E~.x ig : :~ ic , s  a d  ;jtr-C-tj.sti~;3, K E F ~ ~ ~ I ,  1 9'73-74, 
Trivai&ru::. 1 375, 

27, pic t o t a l  consu,-~?tiwa o? :lo;?t, E i sk  ;111C eg3 In Xcraln d w % ? ~  

1955-66 wc23 5.5 IPL& tox:es. A t  cmstlx:t ]?ziccot $he tat.:l :?enaxd 

far thoue imorlucta, given t h e  i l c r o s s o  i~ i~ogul,?,+kion and ;Er cayf t:: 

!~cme, trould have bccn G.3 It*& -koniz~a :;y 12'75-76.. If thcrc were 

:.b ch;mgos in relative pricen, t:+ 2c.l%d f o r  f i ah  xbuld :~.ave riaon 

ty 50 ?or cent ,  f o r  nil!: .:::is 55c: pcx cco:~-t, f o r  3en.t =d e,yjg 3y 135 per  coat. 



22. Tho pr ice  o f  =zit.=?l ~ r p - t c l i ~  incrcnzcd ~t a f n s t o r  rctc than 

the p.ncrcl - ~ x i c c  lovol , bec zl,~oc tl.2 increase in o v e r z l l  production 

of mil~c11 l ) r 3 t c i n ~  ( 5?r ;1ci* SGJ;;~;] f nZl  ~h9r-k OS the  rise ia de!:~wd d 

c o n ~ t n n t  pricca ( 6 0  ;>er cent).  Tie p.1~ bukicen cons tnu t  ?rice d e m  

and ac tun1 supply, hrlwcvcr , varicrj r, p c  ,?t de ~1 b et~recn dif f crent 

samrces of anisal protein, The o ~ t p u t  of fish f o r  i~tersal conswfi 

wliich contributes the Lullr of the ,mi::rtl i j r o t c i l ~  intalro in Io ra l z ,  

has been i10rc or Ics~j sttlPat for t h e  >art  Cccado, and hLs in f2c: 

declined' in ycr ca:?ik:i  toll;^:: dca; l i tc  fkc 3f e ~ p  r ioc  ir t h c  ?r ice 9f 

dones t i c n l l y  cunsuqccl f i s h  .'2/ Th:. t a rdy  w>jLy res2mse of fish 

output t o  price risc BCci!s t o  be ~IUC ill 1aay:.c 2 z ' c  'to t h o  pevdl iq  

p a t t e r n  of o~mership ~ l f  r:cacc of procluction m d  t3a aarkotinrg spk 

which nakcs it d i f f i c u l t  f o r  tho t r n d i t i a n ~ l  c c c t  a r  o f  t l l c  f i s h  

economy, which accounts for the bull: of thc d m ~ e s t i c z l l y  cmlome!! 

fish output ,  t o  uao inprovcd t ~ c : ~ o l ~ ~ g  t o  oi:tenL t h e i r  nr;a of 

o p r a t i o a s  =rl incmc ~ ~ r o d u c t i v i t y  . Alt'l70u:;h c h ,  encour,:~~ncnt sf 

thc modern nechanimd f i sh in2  ~ ~ c s  intcnd~d t o  i;l;,rovc tho :)roductlnr 

3f t r d i t i ~ ~ a l  fia:~cmer., l a  :-at?.-::I fact t h y  k ~ r ?  c e t  benefitted 

thc l n t t o r  t o  ;~ny a i p i f i c a n t  o x t e ~ t .  M o r ~ o v c r ,  they Inve tendca t b  

conccntrato aho3-t  cxclusivc ly 3.1 i>ra-x:l f iskiq. Tlic out;;;~:t gf, ts: 

ncchnlliscd sec to r  has i:?doc<' ri::.>n, risc:l ;1?.'13t x ~ ~ L i ~ l l y , .  but tb 

bulk of -il; c~::.;isCa of pr2wis. a . 1 ~  xre...=;;n far this c&ceiitration ia 

t h a t  thoug5 tho  rebrr r .a  o c  rts!:!lz.:>ntis:Aly co;::h!r~crl :P ioh r snc  t k o s c  0; 

prawns (wlz ich  nre  xostly cx;>fi;-tcr!) n?ic::i fzster.  YI.!CPC is 3139 

aonc e v i ~ c n c o  t o  zut.,.scst .tb.l.t svc:z .-It .t?!c :;:rcvAli;!~; :$~!ig!; ;s r icc  of 

f iab, it n,zy n o t  ,.~c yrqf i tc i , l c  f3r ::cch:=i~:c:i hocita to ~o;Ic':I& @IOU 
on c a t c l l i n ~  do:~csticslly col1su-~cc! s;>ocics IOI fish. SZ/ 

27. 7Thntcvcr tu r c , son ,  thc ztn:;natio; i i n  the ; ~ x o d u c t i ~ ~ n  sf f5i 

2nd i-croasc in 5-1;s 1)rice r c l ~ ~ t i v c  t o  thosc: o f  'az!;s m:L ;;cat, gi<li! 

havc i2dulscd n &ift in t 3 ~ 1  cono;u:i--tion . ~ f  cni:22.1 i ~ r o t c i i ~  in f2wz 
o f  n e a t  and agi:. I$orcuvor, t5c 2;cnor:~l r i a c  in zni:~.:al *,,rote@ ;)rit. 

hns  i:1fiuc~cl a a t r 3 z ~ w r  S I I ; > ~ I ~ ~  ~ O S ~ ~ X L S G  j2 tl:g case - ~ f  r ~ c a t  3i1C c-2: 

in thc C::BC 3P f i ~ h  th~3~1gI i  7- I~ i zP ,o r  m"ia ~f slcuzhtar, aoa2Q 

:~d-ul t ricrlcs , .mrl yong sf  ock bovines ; ( 5) c nhar?' ni.30 in tho  irigor 

~f l i v c  c ~ ~ r - a l a  witic1~ nrc  wirily 5r;nnt f2r ~ L ~ u g k t c r  j and ( c )  Setk 

f coiling a ~ d  i_7.,ma~xncnt 3P -X:c i ~ o ~ l t ~  3ircIs result in5 in na incrccj: 

i i ~  , t h e i r  productivity. Tho ovcrcll. i a c r c w c  i:; m a t  an2 c : ~  



auxin2 t h e  ~ 1 ~ ~ 3 %  r lecndo ;rc:: l.;l;,rl:- '3 2c:r cell"; Uut t l z i : :  ic a t i l l  

ire13 belour the quantity 3f c3nntcr:t p i c e  clenwc? f o r  tllene itcas, 

TotnT n;lirral p ro te in  s r ~ p p l y  f l-~::: f lsh, : I C C ~  :ml'~ O Z ~ S ,  t l ~ e r e f  om 

f e l l  c ~ ~ s i d o r a b l y  a h o d  o f  domad. 

$0. In ahurp  coct ras t  , the salqly rc:;;>omzx 3f milk In ti:? rise i n  

prices has been very str i lc ing:  The irzcrcnxse in supyly  ( 7 0  p r  cent) 

was ac tua l ly  s i l : i l i f i~a i~t ly  Lnr:.;c: tlim the p ro jqc t ed  ,:rsl:rth of denand 

a t  constant prices. As n rc:;al.t, th~u,.il  the ovcrc l l  s l~ortcce in 

anical ? ro te in  xeau l ted  i:-! 3 hichcr-thml-nvore;e risc ia -ilk ;>ricea 

relative to the mceral ;>rim inr!cx, the  i i~crcase  in r l i l k  7rices was 

nuch Leas than  t311t i n  o t h e r  z:zi.:al p ro te in  Pourcen, es>ecially fish. 

The cheapaliia,- o f  u i l k  relativo t o  o the r  a i l : a l  pro te in  :nast have roaul- 

ted in a au3a 'c i tut ion ~f the fom:cr f o r  t 5 u  ? .at tcr .  There h m  evidently 

been a s i a f i c a n t  shift i n  t k l s  2YirecCioil during the ' ilttst docadc. 

30wewr the fact t h a t  tlzc p r i c c  ,S ~ l i f f c r o n t  aili..?,zl ;?r(~'toi::  sourcos 

d f d  no t : s h a r ~ o  x ~ i f  onnly a u g p ~  Lc t h n  t thsy cre ; lo t  p e r f c  c t subst2- 

ta ta  f o r  each other .  

. The frspocC of t'rlc i!.':ortqpz :Lxd ~ i c Z i ; ~  cclst of 0 t h  r s eves 
eP a l ina l  y r g t e i r ,  ralati-;i: t o  : .j.?.?,:: r,,.:tnrall~- n o t  5cr:n wlif o n l y  

f ~ l t  by 211 . ::e c ~ i o n s  u f  t i - c :  ~ o ~ > i ; i ' ; . - t  Lea. It r ro~i ld  ;xrpc.:.r fkm t h e  333 
. - 

ante tha t  tllc cocsm,pt i~r  o f  fi.a:-L (, i a  by Par -c-1::: 1 a r ~ c : : t  car2onont) 

hao beex m d  rocnins noro  widely ~ ~ i f f u a c ?  th:m t5zt of zilir .  TI i i a  

mr. bc seen fxan the ~011cei?tratt3:1 rztios ( *11i coefficient) of con- 

awx2tion of t tro srouA1s ; ~ r e ~ e x t c d  in Tn3le 13. ".+;kist is : : i~rc  siwifi- 

rant in tha' context  o f  t!?e :?s~so ' . -~;  d i  8-:~ii~aic):: i3 t l ~ c  ?ardedly different 

kendo in thc gici c o c f f i c i o : ~ t  o v r  t i n e ,  T h s  -Z-LZ dczroc ~f con- 

cmtrstion in t hc  conaw~gt i ,> i i  of Yiah, sczt ~t i lc l  e::::',' SCC:::: to haw 

inoren~od ir. b ~ k h '  mrzl and u r : ~ ~ v ~  nresa, irkiercas tl-i,-.t '3f c i l k  Eim 
. . -  h l l c n  ~ z ; ~ ~ a r e n t l y .  I :  i Y  : - . : l u ~ s ;  t:..; ~3:~ : ;~1 .13 t io ; :~  ~f ; l i l k  ~.nd 

d l k  ~ r o d u c t o  hae beca:lo r-ore ~ : i d e n ? r e n d ,  t b n t  :)f. f i s h ,  :-lqnt and 

* - 5  ?L& Sucone xarc co~co l : t r r , t ed  i:: t hc u;qsx ircone p o ~ : > s .  9 k i a  

reens t o  ind ica te  th :t the s u l ~ : ~ f i t ~ ~ - t i o n  8,f : ; i l k  fa r  other  aizinal 

@roteh in r e a p o n ; ~ ~  to c: dier;) ~l.,~aa:;e iL rc1uti t .c  ~riccs h s  occurad 

igge ly  in t h e  1 l ; t . r~~  inco~ic  pou;~. 



Value of G i n i 4 o e f f i c i r m t  f o ? . x l k ,  Piali mr! Hgrf, 
in Rural and Ur!,.:?.n moan o r  f ;ar=r l~  

UII-.-.-CC----I--CCC-3--I-L-C----------------Y--.-.lll-C.-.3--.LdI---1-11-.". 

Milk aild P r o : i u c t ~  Hcat,  f ls i l  and 21~;;: Yeer --3,,,,,,,,,,,--,-,------- ---.-lC---I--CIC------L-. 

Rural U r > a l  Eural Urban-__ 
- - - l l - - - 3 - - C - - L - - I - - - - - - d - - d - - - - -  

1965-66 0.600 3.596 0.301 0 *3@: 

1969-70' 0.547 0 . 5 5 ~  0.326 3 a >  "10 J 

1970-713 0.532 0.5i',6 3.333 0.336 

Source : I. Goverw~cnt of India,  D e : ~ ~ x t i = m C  of Sta t i s t i c s ,  fl. 
s a ~ p l e  durvcy, 20th r o u d  ( 7 3 ~ 5 - 6 6 )  

2, Govommcnt of Incl in ,  24th roui?-d ( 1363-70) 

3 -do- 25th round ( 1370-71) 

4. -do- 26421 roim2( 1 ~ 7 ~ - 7 4 )  

Increase ia Praf i t r . 5   lit:^ 3 f i l i Ik  P r 0 6 ~ - ~ c t i o l ~  

?art of the increase ie ; ? r o i ? U c t i ~ ? ~ ,  h.:3 CDIX a b ~ u t  a8 r, reau l l  jf 

the highor  y i e l d  ?or r1nii:al rLicil :;ur;t I!21fe ?lee2 duo 11ricclriljr t s  d 
' Jet ter  f o c d i n ~  a:d sa.zza;ci::cclt. Ovcr ti16 1:~s'~ Gecade, t!~c l!rir:c zf, 

n i l k  hua r i ~ e n  so:~or;rl~n-t. faster t h 2  t'lze ;)rice of reed ( esptsci:llly 

concentrates) . T h i n  i11p1i.e~ l ; ; :nt n i l l i  ; jroduction !ILLS '~oco:io iiic:s& 

s incly ?ore ;,>rofi t ab la .  Tilt. si;;.;ii ;ica!lt increase ir, the: ::,rap ~r';i,jp. 

crf croos-breda is alsso r, c o s t  rcdilcic:; t c c h ~ o l ~ ~ i c c l  i::znro~*c*cne:~t :d 

r o i n f  o r c ~ a  tE~c ef fec-tu of i:~crr?sscrl >rice of. ; : i l k  r e h t i v c  to feed, 

hrrva bocn progrcssivc ly rciluck1c . the i r  h ~ l d i i ~ : ~ ~  of d r a u ~ h t  & i : 5 s  
35J 

ctld incxcsin:  t h e  st lrck* of -.ilczl ,a~A:~crl. - Also pcrl~ops ;13 :; rcs4 

o f  b c t  t e r  b r e c d i n ~  ,and x m ~ ~ o c o n t ,  the proport ion of dry nninai- ha 
f nllon.35/ That the qudi ty  2nd ; ~ r o b c t i v i t y  ~f 3ilch G T ! L : ~  !?:I:; d 

ia d 9 3  ~ ~ m ~ b o r a t ~ d  *s'y khc Gisa i r ~  ;~ricc of nilclz cnttlc rol.-,tiw 

to draught catt le .  





33- TAc increasc in ~rofit n 3 i l i t y  of x ~ i l k  p r o d u c t i o ~ ~  ovcr the 

years a l s o  sceils t o  havc zttmctci': ~ r i d l  cul t iv ,ztors  c;s i-11 ns 

I n n i l l e a s  r u r c l  I ; oucc ' ,~ ld s  -1-9 +,.kc a;; .Lciryiilc ns n source 3f su>:?iU 

occupation. Tiliz is evir?a;:t f ro r :  I b c  c);ci*ics i i l  thc 3nd ??t!cl 

of bovjinc holdinzs 5y a ize  gro:.ip o f  2:;r;:c :luri;~.; th,? ,,st dccailc. 

d corrparison of data fro;:  t ko  1 S t 3  ,wd 25tL rounds  of I A c  135f 

s l~owcd  ( a) shax? r c d i ~ c t i o ; l  i:~, tll, 511=;11~ of dsn~;;kt ?,xi:i;:la i a ~ l  ( \ ) I  

correspond3.11~ icc rcnne  in t : l e  :;:l?rc. of ,ilch c%i:dLa l*e ld  58 tko 

S o t t o 2  I z a l i  of the rural :lo;~scholuo ~ x r ~ ~ i ~ e d  r?ccomlin,;. to tho 3izc 

of t h u i r  o ;~erz t i3nz l  holr",iiz,r. T h i s  in yui te  p o s ~ i ' j l ~  -in :! uitilntio!i 

where t h o r c  is sevcrc cx:3trt..int n j i l  scaourc r: cndosr.;cilt ?.i:2. ~ ~ X S I ~ U -  

c t i o r ~  is tcf ing pL..lcc ir-, t2.,c :;;1,23lor i , i zc  3 1  far:;::, 3iilcc th2 prs- 

duc t ion  zynt en i a  donjiaatccl '3y s;,nllcr ~ i x c ?  sf hcrliiin[;z, +kc r8isc 4 

tcadency f o r  t h i s  group 01' 2.221':~ t t o  !cce:~ fha  Y I V ~ ~ C ~  of dr:z($t --.tri;il 

t nke up dcLryi:lg as a oourcc , of ;tt..;-1->lci:oi;t;33'y i:lc u:l i: and crL;ll,:?y,:.cf, 

9=,b,lcr of n i l ch  r,niurJn rcarci: aa?_ thc rirto in t k c i r  ;jrductivtt;. 

ntuibcr of dx3'ai'j31t zdrLi:als. i.ilj. ,:, i ;~ c a : ~ : ~ i ; ~ t z l i t  with t h e  s-kron;; tc:ju 

~ D W Z T ~ R  t:,!~ 31:!~~tiiutio:1 ,>f ::.iIc:'l 7.11i11,-2:2 fox  fJLr~.u:;?lt ~~ili::nlo in :ht 
Y?/ 

s ~ s l l e r  fas~s. .- 
2*a>le 12 -. 

Decile  d i s t r i b u t i o n  :,f i;r;;~,:'L :::C. s i )vi :10si~ck in Kerala -- 
Dcci le  Stlprc ~;f clr:~u~;;lt S:::.cc 32 . - ::ilch Pu roc;;*t;n;;;c 33:1~xe :?cn 

-: " 
Group .znir ;c l~ ~iiiu:;ii z c!: r:11c;c j ij;? r-;-;2 

ztionr!. id 
3rca aJ 

i r51-~2111971-72i /~/ : . :~--621/1:>~~1-72Z/  ((.) (b) - 
g o t  tan 50 6 ,<3 1.2 1 1.0 1 . 5  - 5  L ; ~ . C ;  7 OA 

53 - 60 G .  1 6. 1 ' 1  .- 9 5 - 1 .3  5.9 d 
GO - 7:) 9.5 5 .O 1 ",,2 12.5 -35.5 30.c 6 . ;  C, 
70 - 70 12.1 12.z 16.5 17.;- ,2.2 5-5 12.2 B 
no - 30 I L ; . ~  19 .': z ' j i  

I 
1 1 4  27.5 - 3 . 5  - I . ,  

~ O - I O O  12.3 5 3  3 %\.5 'l(;.C3 +11.5 =33.3 9 51 

;j durcc  : 1 , Ggv~.rn;n:>i~.t 7 :  :<~391?~1~, ; ;ITC:.U n f  2c xkozico .:;:_:? h ; t ' ~ t i 2 t i (  
fl-tioll::l, Sn17771: . ; - J ~ v c ~  ili3:10~t ITo.lQ, fi~:>'39t 0;1 t h e  3 
t i o n n l  I l o l d ~ - r s  i :~ ".:3xin, ;1~:rnl, 1 6-k:~ II~IXI~'.  ( 1 ?SO--: 
Bureau of '::coxo:~ica ,md Sta t i s t ics ,  'Zrii.:nilrY:. 

2. .Govcrlyc:lbf I i i l l in ,  3e;)~rt.is;lt .3f 3 t ~ t i ~ t i ~ ~ i ,  E j ? t i ~ 3 {  

S~:p; l lo  :711rv.:y, 2 6 t h  r o m d  (1371-72), Tc5les o i l  I n n G i ~ s j  
i n g s ,  d t a t c ,  :icr:.in. 



34. 3 t ia C ~ B O  c ~ . ? S T  frrlr: T::)lc .12 that; tils ~3211 Samarn with 

l i t t l a  or no lmd raccount f6r a ~ i z e c 5 1 c  2ro2ortfon of ziLcS: 

aninal stoclc,  Thus t h o  b o t t ~ n  50 p c r  c e n t  .?f the mrnl househalds 

with rtn averam holdins ~f 3cxelg 9,OG T.CXC~ om. 16 per ,  ccnt of the 

ci lch m i ~ a l s  aha h ~ l : l i i ~ p  ~ C ~ O X  '3.1: 3 C X C 8  a.ccomt for :;5 p e r  ce?lt 

of the t o t a l  ~i1cl-i &:1a3 stock.  k t  fl;o ac:c t i n o  thc t o p  10 per ceilt 

of the m r n l  : ~ o u s o h o l d ~  with :XI r~vor.-,:ro sizc ~ t '  h o l d i n 2  of 3.6 ncrcs  

;nd mcountiaz f o r  ' 2 ~ 1 :  ce:lt nr' -the s ~ s ~ r ~ t i o r c 1 1  n$o2 own + aMut 

1') p c r  cent of t h o  nilch a1i1:a3.:3. dboub G p n r  ccn t  of t h o  milch 

aninn1 e in the ;Stctc is aa~nzd 'Jy kouscholdn who o2~rz tc .  :.?a l a d .  

35, A b o ~ t  35 pcx cent o f  thc rural FLouseholde in Scr?<ln o w r ~ n i L c C  

d s .  Oat sf t h e  t o t a l  houoo:lolb ~m"rns n i l c h  afi:i323, 35 pcx 
coat orrn only one n,iir:nl ancl nriothor 33 ;>cx c a n t  :3f t h e r ~  o m s  t w o  

nnlnals, Ollly 27 per cant c;P f3c housch~lds  ~ r r n  thmc ar nore d : x . d S .  

fiousaholds which own orly one i::1 lch : : ine : l .  csnt  ributo ?>o?~l; 29 ;>or cent  

o f  thc tgt,?l rj11: production i::rl t h s i r  S l i W G  in the tat9.1 n3;rkctcd 
:7- d u r 2 h ~  of s i l k  is aLout 75 ;>.)c=. c::;~ f , .,.nc L ~ I I B c ~ I G ~ C : ~  ~ m i i ~ ~  ~ U O  

- 
m i n d s  each c o n t r i b ~ i t c  .',5 ~ s r  coi l t  of t1!3 t.9t31 z i l k  ?rod-action' 2nd 

52 2 e r  cen t  ~f t ! ~  t 0t21 nnrlc::.tiod sur21.m of  ilk. T!,:e X ~ ? , : ! - ~ ~ I I ~ L I $  

bousoholds w!.io owns 27 TOT mat. ~f "ch3 x i l ch  :i~=i::i.?ls c o ~ Z r i 5 u k a  t.;1 

24 p o x  ccnt of ',k!ic. t o t a l  ail?:: ; r ~ d ~ a c t i o n  ;T,L:,(! 19 ycr  c c z t  ldf thc  t o t 3 1  -- narketod 2;xrplus c.f s i l l ~ .  x i s  ir;.?-~rr, 5~2ic.-.-Lea t h : t  I l9 ! i~~h3ld3 P A ~  

rn involved in nills: L ~ k 3 d u c ~   on 'is i ; ~ c  S t a t e  m e  cask;> ti , d l y  2ro,ducii l t~ 

tor tho n;.xi:ot a1:1 thc &vzl 3.e cr;;;l,:crcicl ail:: ::rgductisn ( j:~df;i'd 'fry 

the ~ e r c e n t c ~ c  sf zar icotod ~1?1.>3.: i ; :  :!f .:ilk, t 3 . t~t : : l  ;>ra luct i :3n) is 

USPIC r f CT $ h ~  s:lnller i>ro-?ucc r s  . 



Table 12 
Diatribuf ion pf rtilch 31$*.: i,.,+r.!t21 5 l k  : , rodac t ion  
Mnrkcted awplua  of f 4 i l i r  acco@i;~t;- .tg thc nwSer of nilc& 

=ini.nal;s ownac; :jy mrurc;l households in Xcrz ln  

. . . . . - -. . . . - . . - - -. . . . . 

b ~ c r ~ z c  2 ~ r c o  j,ltrL,.c & i i 3 - l  V A L -  -: Jlerca-t r a r ~  2i9 t l . i -  ?o:cc9tq 
nunbcr o f  b u t i a  3f l l ~ ~ ; : ~ : i ~ l l i ~  ' ,~,~i-tio:i  t 2F71 :lil!c t ribiiia 
n i l c h  ?ri:?zls by n x : b y ~  o f  :~i lo : r  -> roLuc t im  - totl;; 3 
per h ouaohold ~ m i ~ x ~ . l g  - :::ark, fc: 

2. Porcc:?tai;c: .iist;riSat io; l  uf t 9tt5L c i l l s  production :id t i  
. ~ f  ;-.,nrkzto2 :;uqlut: is obtaincti fra~:  ,the S t c t c  S::!-:;7e 
Eatir;?,t;cn. 

rjtfite <w F~ tvhole rtcponds sn i!.:ported f c o d  6 3  :: rzcch l ~ r p r  cxt,;;;t a 

3.5 Idsh t O = C ~  r ~ f  n i l k  af t r l ~ i s l r  only 71; -)cr c e n t  ic cs tirn:.ttr?d I , !:P 

bcon producud ,:ritlliil thc  J t ---kc, 'cl~c rcl:ai~~in;: Scin,: i n j ?o r t aL .  s'r! 
. - 

Th;:t d d r y i n g  i~ 2 3n:~ll k : c : ~ l c  disl~cracct  : ~ c t i v i t y  nnd is bocon ~ i . 7  

i ; lcrec3insly so arc vvcqr s i c  i f i c n n t  f - c t ~  -t-a hc berm i l ~  r:ind .r:ili:! 

:)lLannis~, f 3 ~  th;: fu ture .  Equn l ly  i c l~o r t zn t ;  i u  fhc f a c t  tll.:t 3 ~ : : l i ~ i i i  

o f  n i l ch  x 5 n a l u  sCCi .G  t o  h , y c  n direct-bc:~ri;.;:; on the c x t c n t  2 111 

c o n s u ~ p t i u n .  

37. Accordins tr, thr! i:SS c i ; i ; i ~~n tzs  (1975-76) thtl llor cnyito :c?cul 

c onsun2tion uf n i l k  i n  1Cor:;l.n is 15 ':;, T i c  r i on t l ~ l y  houseiiolr? .-mil!: #:I 

sunption ( ? o r  r o p a r t i n ~  lisuoohold) xnxlccs f roa  6 t.3 -17 L;. Ycrlj.::;  



d i  f f cmnt expend5 turc group, the correapoding urbar, r Z E ~  S c i a ~  

9 t l ~  23 :g, The ~orcci~tcm sf 1,3fi~t.holds m30rting csnsm.p~on 

3f a i l k  couca to 50 i n  r u r n l  nnd Tb, in u r b c : ~  arcas. File nonthly 

c m s u p t i o n  of nilk pcr r c p o r t i n c  kouscl~old in r m l  n c m '  is 

13.3 !g. and 20.5 !g,  ia urbai tmez3. 

52 ,  Analysis of %kc b t a l  cmr,ur?3tion sf ;RiE across diffcrcnt 

s izc-c l rns  of p3pu1atioi: ~ h ~ ~ r c d .  t1lp.t: about GO , T c r  c o z t  , ~ f  the t o t a l  

n i l l c  c o n s m ~ t i o n  in us5ca ,mes and 13 ?or ccnt in rural mces m o  

c~:smod 3y tlzc t o p  30 p o r  cont af thc  p p u l c t i a n ,  Thc t a p  10 ~ c r  

cent of thc p o p l c t i o n  share; abut 32 per cent of tllc s i l l c  

consmption, 

Govcrmont of Inili:~, Dcp,?rt~m t ai: Btr~tistics, 
-, i~spr t  ;:3,274/;;, 
C onsu~.cr GKDL';I::~ t u r c  21;tll r ~ u n f i  ( JWC l 9 n  
0 c t obcr 1 9 7 ~ ~ )  



the rclntior_akdg is n o t  tli@.fic::i:t. In a thc r  words,  the owncrsk~ 

of niJch a n i n n l a  fa ~m i c p a r t a t  fnctor which d a t o r d ~ : ~ , ~  ni lk ccaa 

rcpoxtin,.; ownership 3f c!il ch ::ni 1:r.l~ nc r o w  d i f f o  r a s t  cxpcrditurc 

P a r c m t w c  3f b.xac!iolrL~ r c  s a r ' ~ i 2 ~ ~  c ~ n s m ~ . > t  i o : ~  of nilk t o  
a l l  hou~ch9lds  :,-;nil qunxt i ty  sf lliilk ccazmc~l  in mrzl m d  -- 

ur3,- c?rcr23 of I < u r : ~ l c  

P e r  capit:? P o r c . ~ h t s p  o f  housu- Zuallt i t y  ~7 ~ l i l k  Pcrcc? 
cxpcndituro h o l d s  rogd r t i ng  c6irj)icq.;lti ~n c o n s i ~ ~ o d  - ('-.) house!.! 
group t o  all bouscrholda - ;>cr r u p r t i a g  i n ~ r . i h  

h o u s o h ~ l d  in d 
-----------------LI-------- -----3-------31c I-# 

Rum1 Ur5::n P.J, 13 1 UrSm 
-r.-------3rr-."-3-k----.- 



SO poxcontage p i n t ~  in tho next f i f t ocn  y. -%xa which is roqyhly %4G 

rato of ch~ns which uccarzrl  >L'+~:GCI~ 1965 r ~ z d  1975. ThZs noms 
f hnt the roqu2rc::cnt ~f xillc k r i l J  50 5 Ic-Lh f omcs 3y 1,!3 5 r . d  Z ladl 

tonaca by 1330. k mj3r t a x  a f  thc e a t t l o  d o v o b p x n t  3r3~rnlce is 

t o  ~ c I X ~ S O  EliUc output  3~ :;.C 1ddl  t 0 ~ 0 3  50 tT~~~ f ; l  1375 C~~~E.,I&Q* 

1 .  M i l k  

3. Moat znd' cg& 

4. T o t a l  750 1 1 45 1410 

: Gomrn:~nt a '. Inti-., 3 a g m  t:-.cnt ,f st at isti ca, 
NSS Prr?f t Z c y o r t  IT ~ . 2 ~ 1 / 3 .  

42. The ck&t I&& tonnos r>f ~':lil!k t h r ~ t  up$ Sc.  required 3y 1990 

can 50 o5tz.inad by n d a ~ t i l : ~  ca .;liz:-..ti t ; ~  ~f thc follotrin;: atrnte&si : 

( n) by inorcas ing  tha sisc ,S ihd xilch crhrr.1 herd; ( 5 )  iy imrcas ia~  

tho proport ion of cross Srod rs:i:~nLs t e  thz t 9 t z . l  n i lch  a tsck i n  a 

pl-ud d i>hnsocl ::rnTcr; and (c) incrcnsc in n v o r n y  y ic ld  pcr 

snirial. Tho a t r a t c ~ y  ~f tha S t t v t i r  c)r->cr,u:.:m h ~ 2 .  33 f m  rasted 

heavily on ( b) . Brit in ~ r i l c r  t.) ,;.ct n p r o p o r  npi>rcci,?ei<n of thc  

rolativc oupl~nais  to bo $.'vcz t.> tha ; l i f f e r ~ u t  :1~11cnt~  it i~ neeasnary 

t3 eonsidcr,  e h ~ i r  Id*kl??ti ir;).2ct. F o r  t h i n  p r p a c  I J ~  will first  

cvalufitc thc incrccsc in ~ r o c l u c t i : , ~  which cza 3a ~3t:,~ikI ;>n thc 

b m i s  of +hc sxyect.cc1 m-tc of ,~i31;2h af: tot71 xilck d~il s tock .  

43. On tho basie- of tho  ILIS nnd lrSS Survcya thc c~tF:ctod nuzrbcx 

of nil& otack in 1965 w a s  9.5 1.m mI 29 1575 it i~crmscCl to 3;;) 
41 J Id41 sr 52rely 0.3 2cr ccnt  izcrcsao ;,ST F ~ U I J .  - A ~ ~ ~ ~ z ~  thct this 

ra te  rFZl contjnuo in thc fu two the ost%:.z+oC gopul2ti.m of ?dl& 



Future Pro3;so c t s  

',9s Tho  future strr:.tcm f o r  ni2k i;r3rluction in K c r ~ l a  h a  t z  

tilema two  objcc t ives :  ( a) ndct i : :~ tkc r i a fng  denad f o r  n i l k  ts tb 

growing >o>ulatisn, and ( 5 )  developing d a i r y i ~ g  zs c. zourcc sf 

c en tmy  inconc and e n p l o y ~ ~ ~ n t  t~ t11c wcal:er suc t iona  o f  t h  rural 

p o p u l n t i o a .  Tl~esc obviously crc 21so tho s ina o f  l51c ncx strategy 

3f d a i r y  dev~lop~lc.nt; ,  Ela~revcr, t h o r e  is sax  d o u l ~ t  whctbcr t l i c  24 

a- t ra togy c?n nect b3tli those o b j  cc t ivca .  In o r d a r  t o  udorstarLd d 
~ r o b l o n  it would be useful  t o  r o l a t u  t h e  a t r n t c p j  t a  - the  mrpcctcdi 

growth 3f dc!:inni! f o r  niEc, : ~ d  c v n l u ~ k c  it:: i;::~lic:?fio:?s for the dl 
3f the herd requi red  t o  n c o t  it. 

4? • Thc entinotes 3f 'die ~ r o r r t h  i i ~  fie!ci.c-ad f o r  a l l  sources  ~f 

cn inal  y r o t c i n  over t h c  iiext dccndc . a d  c half zrc ~ i r r e n  in t n b l s  

Thcy ~ m o  bm od s n  tl-io f o l l s r r i r , ~  7,sxuuptions : ( z )  j~opultrrtiun srovbf, 

w i l l  d e c c l c r ~ t c  f ro r l  2.3 i.,sr ccwd ncr amnurl in t h o  lnat cle~.clCc t c  

2 per  coxt  in the c o r l i r ? ~  doccdc,  '2' ( h )  t h c  r3 tc  of p ~ ~ i t h  2i. i C r  

c a p i t a  inco:ze will cont i~luu r;tt:j-ily .?t t!lu AX;? r a t o  m in tki! ~ 3 3 '  

decade, '2' 2/ i. c., 1.5 p c r  ccxt  - > a r  mn!r;) ~ ~ i l  ( c)  t h o  ii~c.j~:i! cks t  

of cicixmil f .,r ~ ~ i l ! r ,  f i ~ 3 1 ,  ~2e-.-t/;.~, :;ill '~c 1 - 6 ,  1 .5 mcl 2.2 res?ec 

O n  t h e  above bas in  c;;~rcg:s.tc: den,-rmd f ~ r  t l~o i i c  ;:jroducts t?.l:un ,tS~;;ct 
* 3t cons t3n t  p r i c e s  will r i s o  frx; 7.7  1:;kk t o a ; = * e ~  i;z 19'75 t o  11,; 

tonuas in 1335 2,nd 1 .$ t i i ~ 1 3 ~ 3  ii 13' 0. 1 f r z l z t i v c  y~riccs rreq 

;:lso constant, t he  do :~~l l i i  f o r  r . ? i i l _   ill x i s ( :  fray. 3.5 L&%~to:lz~3 

1975 t o  5 1- tbnnes ii: 1335 a;:c: 6.7 1dch t t 3 ~ ~ 0 ~  in 1930, mcs)~.!.: 

f o r  about t t 7 -L3  ;>er cent  3f the, tcit,:l.l d b ~ ~ l i t ! .  h r  r L l  thi. yxaril~cts, 

3 u t  s i n c e  them arc aaverc! c; lns txainta  a n  t h e  exp,msian :>f f i s h  

p u t  ,-.lid since na3.t . ~ i c l  ~ 2 s  c?:~c:;f r i s k  auff  i k i c n t l y  t o  c ~ I : : > Q ~ ~ : ? ~ c  

t h o  d e f i c i t  in fish o u t p . t ;  it Zs bit;hly prnb?? j l c  "il:--.t 'chc :,lricX 4 
f is11 w i l l  ci>i:tinuo ta risu r o l ? , t i v ~  . t o  t113t .,E r.;ilEr, Gorr~s:~;11~jllJ 

dc:nm:d f o r  ~ l i l l c  nay !)c u a p ~ c t c c l  to ri:,;e -ct f a s t e r  r 2 t o  ::!Ti 

donand estir=ntc r.12,de w d o r  c ona t:a:t r c l n t i v o  priccs. ,-:>,~c?L 

of r e l i , z b l o  o ~ t i : . l ? ~ t c j  (jf t h o  r c a  j1(3:lsivc~~.;3:; of n i l k  dc:;md t C>>$ 

in the r e l a t i ve  pricca a d  rzorc ic j?~ r t .~ ; ? t l g  1;:loc cusc d f  the iPl:l'ficl$ 

t io3 in c v n l ~ ~ ? ~ t i n : ;  thr: r c l z t i v c  >rice e l , ~ s t i c i  tiqs nnt! c o a k  t r z a 9  

o f d i f  fcrcnt n d - .  21 p r o d u c t s  i n  thi: f i t u r c  , w c  11:ve ~ S I L  ,rZ i i l -  t 

t h ~  shme ilf r ~ i l l c  dcrmmd i ;~  to t , z l .  ,xdiy-,::l gsodacts ? r i l l  incxc,:.>j;: kj 



m i d a   ill 30 ar. . . x d  10.5 1:.J:::::; is I?:' , 3 .  31iL s f  t k i a  lL?t us 

2nd t h e i r  coatributidi;. $o -l;~>t,:~l r!ii!.c ov,k;,:ut g i l l  rc:::lin :zt 7!1<00 

t h c  I ~ ~ C O  ')f t!l~ OXOJB ; ; ~ o c c I I P ~ ~ ~  is~o?;r::r:::c: a,) t?l<?t kg 1993 t h o  entire' 

nm-dc~c r iy t  stoc:r: is rqk~cod 53- C ~ ~ E I C :  ! ) r~ods .  I: l.rc _mocsed v i t h  

a l t c r n ~ , t i x  I by t33U "z;wrc mi11 !-3 520 .tholzs:xd C ~ ~ I S L ' - ~ ~ E ~   COT^ IS- 

thc St.-.ec. A ~ s x ~ ~ i r , f _ r  that, 60 ;>cz colit ~f El=: croa!;-3rucl %wf nc ls  zro 

i n  r.i.ll:, the nui:b,3r of ~r~C.~:'.lxct%,vc crOlaa-7.jroris in I:jgO w i l l  be 192090, 

TIIC pgp~ l~ . t i : j i ;  ~f I?:>X-~C:XI~?+:! ::ill ' h ~  GC70C.3 '11 ::hi~li ( n m ~ O ~ ~ 2  53 
9smcnt Sr, ziillc) ~ 3 ~ 3  3 j . ~  :51::.: ::ILL ix:. 521i)00. 1 th+: nqmr.:ce. &~b 

t h e  2rcscat l o v c l  ( nx-lcly 0.52~5 t m r , ~ n  and 1 .I 2, t o x t o e  =or a!inua roa-  

2cctivc~J) thc total xill: 2rolucfix 3>- t ' ; j3 (f;.iclr~Zi,;- :?i~ff::l~ca 

silk) w i l l  kt: m l y  t'f*3 ldrk +;xx,.zs c;;7irh3t 7. ldrh t m z ~ s  and 5 

tocncs roaycctivoly , Ili o t lu  r x 3 d 3 ,  kIlb kr_;lc-:m ;-t i ~ l z  of  tho 

crosrr*brecdis,;. . p r o p ~ ~ :  :r! nt t h e  c.~xT:D>~~.~; ~ U Y C ~  C C L I : ~ ~ . ~ ;  :~ . c~ . t  the 11iEk 

ruo_-rc:;::o;lt of thd 3 t z t c  ;u1120l: tBtre is n f-=thc.r >drrl-xdi increzse 

in 1 r Thwn if ti la >atire non-dc::cri;t Xlk~3.  C C ) U I ~  bi 

rcplacoc?. by 1390 ~ 5 t h  ki .=pr~u~i; .  crms-5rc.l mi::nla, 2r~tiuct ion 2"che 

current levcla of yic31  MI* r:k~i*y:--l - , r i l l  LC? s : S ; s t n ~ ~ t i ~ * l l y  172-r 

(6.4 lrld.1 -tarnun) 'Jut still :h:>rt .>3 rcq~~i-r:xent* i:oh'~vcr, if Etc 



A l t e r ~ c 7 ; t i v c ~  in B i l k  Fro~luctioi-- 

1365 3 
A, iTu=bcr of ~ i l c h  anisa ls  2 TO 9SO 1010 lC% 

1 ,  Milch cove ct25 832 309 127 

3. (a) A l t o r n a t i v ~ '  I 

1.  !fu?,'lsor 3f ~ 0 1 8  in gilk (009) :,a 467 s1 9k 

2. Hmbcr ~f crusa-5rcd cowa (000) I i i l  127 250 38 

3 .  X ~ 5 3 3 :  of crot3~-Iwcd cows ix ::ilk (000)  - 76 150 WZf 

I",. B m b o r  of non-dcscript cor.rs (00'3) c?35 755 5 67 
5, lSu1::5er of am-dcacrii~t coas i;l nilk ( 000) 463 frQO 349 321' 

( b) Production of nil l r  zt 1975 l o v c l s  
crf yicld (1200 t) 

1 , Cross-3rcd ( 1 , I 20 t/ycer) l ~ c r , n i  nl n i l k  - 
2. B o n 4 o s c r i p . t  (0.520t/~c-r) I '  - 
3. 3u3-tatzl - 
4* Product ior .  ~f b u f f : ~ l ~ c  r;ilk - 
5.  T ~ t n l  :lilIr ~racluctim - 

C, bltcrmtivc 11 

( 2) 

1 .  iJur23t3r of cows i:'~  ilk 

2. Crooa-brcds i11 m i l k  

5.  l ? ~ ~ - d e s ~ r i i ~ t  c3ws in nilk 



45. It should be noted t h ~ t  this rate of a cco lo ra t i on  in u?gra- 

din; depcnh n~ t ~ n l y  J n  :,chiL ~5..~; t h o  t : r ~ e  t rate . ~ f  inao::inntion 

(4 lnkh p c r  amw) but n n o n r  $.,3~u'~ling 3 f  t h 3  c ~ n c z p t i a n  ~ n t c ,  

!4hcthar and under whnt c o n r l i t i ~ n c  t l l i ~  is f c a s i b l c  w i l l  nocd t o  >a 

carefu l ly  cxmined. It would so@:+: t;h::t thcrc nrc  q u i  t c  d i f f i c u l t  

3rganieational and oxtension ~ r a b l c n s ,  cs~?eci ,dly in the  p la ins  2nd 

the  n i d l m i l s  whcre nuch of " r ; ~  cattle is loczted, t o  3c Jwrcmc 

h c f d r c  s i p i f i c c n t  i n c x c c s ~  in thc C ~ V C P ~ ~  ?ad. e f f i c k n c y  o f  llZ 

c:n bbo nchicvcd, It would, t h c r c f 3 ~ ,  ' t ; ~  ~ruCoiit t3 5 s  cn,utious ir_ 

projecting thc rate at which cross->red stock can  3e cz2rA?cd. 4.1m 

trh2t re nocd is not  sa nuch m e x p m s i ~ n  of t h e  3 ~ 3 1 ~  3f the AI 

p r o g r m c ,  as mch grentcr a t t c s t im  t o  fhc la?rovcccnt of its cffi- 

cicncy. In m y  event, the ;IXO~=:CI E3r u2z rad in~  Srzccla i a  u n l i k e l -  

in the f orcseoeblo future f o b r i r , ~ :  chout a r o d u c t i ~ n  o f  the nilch 

herd ncedcd t o  ucc t  the  ilk rcqulrcncnts. 

-;so Asauain~ that altcm,?tive I1 is clossr to t he  l i r1i-k of fca- 

s ib i l i ty  ( f ,zr as the c x p c t o d  nu!,or o f  cross-:)reds ?xo canccm~cd) . 
it is c l c m  that the ;~rojec tcd  rcquircnoid :~f n i l k  c r ? ~ ~ o t  hc  

unlma thcrc is 2 su>st:.;:tid iucrcr.sa in tkc  ,-raductiv%ti;~. :yer n3 i i :d .  

Onc ww of d c i n ~  +thj_rt F T ~ U Z ~  T-IC t:, i nc ronac  r?.tio >r ,-..rirl:'ils in nilk 

t o  t o . t> l  :-dlcil ;12i:&l ~tdc::. - , --, ii IC ::,I 1:; cn~u*  2 7 3 ~ ~ t  t h ~  a t o n t  

t o  trhich this can tz Ldsd in t31e c ~ u ; l i t i j i ~ s  ( ~ c o 1 ~ ~ i c . n ~  cnl? s ~ c i d )  

2rwaili:zg in Kerala. T h i n  a s p ~ c t  ?f thc ;rl!blc:l d o s o r ~ r c o  ::wh 

gruztur a t t ~ ; ~ t i o r , .  13 ?JILT c m c  it Z ~ O U ~ L !  ' j ~  ~ ~ t c ~ l  tlxlt 3vc3 i n  

count r ica  w i t : #  n s22h io t i c r t t zd  h i r y i n g  i:ii,ustry t112 ~ r o l ~ ~ r t i o l z  

scldu:.~ axcedd 70 l o r  cc:lt. T l u r o f ~ r c  i t  ax;.:s t I r , t  the  I>rjllr?ry 

source 3f incroasin,- yiclJ w i l l  ?MI-d t ; ~  ')r! l i l  I l o t t c r  f c ~ d i x l z  md 

ca -zc~ lon t .  

47, Thc futum a m i l n b i l i t y  o l  focds c l d  focldor ct 1cna-t nt  t h o  

,;or-tnnt coi~clit i r m  that  i s  ncccssnry frrcsont l c v z l  .jf its c o s t  is 2i1 i;'- 

Ti;. c o s t  ~f n i l k  ;>roducti>n is hi;;har in Zcrnl:: th:m my ;l,zrt ~f i" 
Incia nnfnlg duc t o  l I i& c d u t  . ~ f  f c ~ d .  Lt zrcscnt  abou t  60 p r  cant 

of  the c 3 a t  3f ni lk  pr2Cuctian is , ~ c c ~ ~ t d d  ?>y c ~ncc:l t rztcs  t?lfich 

crc t h o  n ~ i n  sourcc of cligcst:l:,lc crudo p o t  cb: ( DCP) in ni lk  

yroductian.4?' -/a wc had nocn o - r l i c r ,  o n t  of  t h c  to te . l  qwakiltit; 

cf cancdntrr-tes uzcd f IT z i l k  ~ ~ ~ 2 ~ u c t i : ) r r  in 1575-76 abut 76 ;)er cont 



w z s  inp~)*(;d ~ T O Z  :)thcr ; t ( ~ . t o n  ::l?d t h z  rcst 113s \jr.3il~~~;.?. i n  the 

j t o t c  itself .~;1/ Thorc  m two  I Y P C C ~ B  t . 3  tliis : ? r a b l m .  Enhmci::: 

pIysic;.J su2p l i s s  df tl12 x ~ q u i r c ?  q ~ a n t i t g  xlrl thi c o a t  ~f the  f d ,  

Thc m,.jn source  ,>f c anccntrr . t~:  f zcd  in, K ~ r c l a  2rc c ~ ~ c x l u t  czl :~,  

rubbcr~socd cR!cc anit r icc:  b r a .  :Chc ?riff- :L, c~niiu,?l i~ro i luc t  i ~ ~ n  c~i" 
-G5/ O u t  oi coconut , ~ i l c ~ J c c  in :~crnl :a  i:: r::>~ut- 50 -Lils,dz:~r;:l tg;-,ne3. - 

this 1 5 LJcr c0a.k ( I i r ~ c t L j r  ~ 7 ~ 3  i z t 3  I i i l k  ~ ' IT~c '~uc -~~ : J : ? . .  The m;.iaiEiii; 

quan t i ty  iz :i?,rkctccl t 3 d-khor 3 t cztcs nnr! ;:,:r t : 3 f  it i3 ~2::iix bpStiE 

t 3  ICcr-l,2 in the f a r 2  3f co:;pz~v;~J.;d fcc[?&. ;!ccorclir;g tt the; c~ti;:"toI 

o n  rubbcr  seed ; ? ro l l~c t i : jn ,  it is s t o n  ill-:t E ' ! J ~ u ~  37 t h ~ u ~ , ? . a d  ~ O I ~ Y C S '  

< !G/  
o f  c8:i:2 ccn bc 3b t?b i~ ( !d  fx ' j l~  .ti-ii3 s:i i~rcc. - Tl.l i3 S L I U ~ C C  ronctin:: CD 

212 t c l y  untnppod. The! ::n;lu~~l :?v<il ,z:!ili t y  3 3  r-icc ?:r% is cctk-?fad 

t3 7 , ) ~  c r 3 ~ l 1 2  75 tbous,md! t o z i ~ ~ s  trl-Lc11 is f.lr~:?.dj fu l ly  ~ t i l i s c d  -3 4 

nni::nl. feed.  

1 +u. i? I f -a1 1 the ' ?.~,%i1331 t) ~ ~ U X C  2s >orc f'L3 ly t:i313~d, the t ~ t a 1  ::UP$ 

c ) f  c c l n c c n t r ~ t c  f oeds frx; i;l i l i~cn3~a;l sourczs 7 : r i l l  ? ~ c  d;'.ly 1 .5 L-.k- 

- t i31~cz  ,m<L ~ ~ ( 3 3  ;11~~ill?; f j~ 133 ~ ~ 1 5 1 ~  inc~3?.:3cs i!uc ti> Iii;::hcr ,~;:f;:;l$ 

af c o c o i l ~ t  .l.nd X ~ C C .  t h c  q u ~ a t i t p  - - ; - y  ii2-t; cxccdd tsr3  1,931 tonncs .  Ihil 

w i l l  Isc in;.,dequ2t c t o  ~ e c t  t h e  DCP rcqujro:  122-6s .3f ~ ~ a t ~ i n ;  y >un :.i:~d 

,;I& tll,::tcci t o  '~r; 2.25 :?ih d r y  nfin21s ,?,xu3 dr;.,uzht r:ullocku, which is -,, 

t m n ~ 3 .  ' I /  It 13 c 1 ~ 2 ~  $hi: 1 2  for.<; t h n t  cva:1 if w f u l  ly i ~ - b i l i : i i ?  12; i b  

. 13 c a l  ~ 3 3 3 ~ n c : ;  currc;:tly :l~+l.il ? : 3 1 3 ,  k h ~ r i .  ; r i l l  l ~ i ?  3 ~ W ; > W  d ~ f  i,": iU 

re la ti-,^^ t :, thz de;-.:~ld f m 3 r  c ~r i c~ i ; t r :~ .+ow f:jr c l l  c,-.'ccr;orica d f  c,:'it!? 

.?"ad buff , - . loea .  

:rY . Durin,- 1 375-7G, i n  9xLi.r 1; 2 ;;rducc: 1 i : ~  :)P cow l i l l , ;  0.555 ' J  3F 

c 33cc n t r n t c  f ced  uzr3 used i r l  1;11, ,;-t::te ; t!lc c # ~ r r c s i ) ~ , : d i ~ ;  cmcortrate 
;3 / 

r o q ~ d r ; ; r l  f a r  &u-l,uffp.lot:.: ;ras O.';i19 !g. - If lro 2ss1.x'1i. thz t  i h :  c 2  

; 3 0 ~ i t i ~ ; ?  3f c ~ r l e t ^ ~ l l t x r ~ t ~  *;o~'?. i:il.l. i18, t un<cry.:> n q  3i:;;lif i c m t  C:L 8r-:3 

in G ! ~ L :  ca:-:inc; dc.c?i~c, t 2cn  .L~Lc  i;3t:?l d~;.;liii! f -jr c ;:lc2ntr2ti! ~ C L ~ G  

to ;~~;);Iuc,: t h b  ~ x ~ c c t ~ <  1 ~ ~ 2 1  :I? ::ill: . ~ L L u - ~ ; > L : ~  :;Y l3,:5 7511 133 3,:-:!: 

.C ~ d n n o n  . ,-.>A !'-, 75 l?J& toilcca 5 ~ :  1930. !?!li: , j t : ~ . ' ~ 3  7.t ~ ~ X C S G ~ I ~  i : l ~ ~ o r i ;  ?: 

1cns.L; 1.5 l r d d z  -tonnca :jf c o L ~ c o ~ t r . : , t ~ s  f r c x  ~thor ;jt;7,J~i~ ?,nG ;:.rr;.!~cca 
;;cJJ 

10,930 tsnllco :)f co:.ipoundc2 fc, ,L. - 'i'42o sc:;lidcti;>z? of ::.lillc ;~r:~:~cti 

.C , .~c t  t r i l l .  th21i rsqui rc  :: r.-_l-~Lf :>I? iincrcl::;~ i:: fc2d ,su;>>Zio~ ciitl:.;r 

!;y i:x3,>rf, .,f conccztr,-. tc fccL! Yr 2:: ,~-tlli!r $tt:l,tci;, :;r C X ~ ~ ? L ~ S ~ J : ;  :~i' 1.~4 

i j  ror iuct ia iz  o f  c r,>3ui1d~d f 2 o?" a r i  th z . 2 ~  rl:ttozicl:i inp .>i-t; ~ L L  3 $:: : K b r  

d t : I C ~  n o r  t . c c t l o r n l ; i  t-1:~: i~l;cr::;.l ;3z:,duc.ti,,on 3i' C T W S  ( l i k c  Lcj.:;??; 

l incroc": c tc . )  wllich nrc: 2 courci; ,.~f ; ir? 'cci~. '!hcther ,lr ~ . : t  ir::.!rt~ 

an t h i s  ac.?.lc i3 f ~ a 3 i S 1 ~  -.'il:l >bt y i ' ' l ~ ~ 2 3 > l ~  C : J Z ~  j , ~  IIOIIUVOT 6if i ' icd 
th," i.4 , , - -  t : ~  j u d p ,  S C C Z U S ~  ,; b,,,,ivu c ,-.% tld-i20vclu p ~ c n t  :x tivitii::: i a  

5" I: the :>va rn l ;  9 t h ~ ~  >> tput(;s w i l l  2139 r;c~~r:,'c~; ?.,,~:-;,;r Jc: .:xiti. - 



r41lply sf concor;tr::to Yr2s  in $lli> - ' l t ~  - -3 n w h ~  3.- er. 1 1 3 . ~ -  --I,.& 
~1 lleoesnnrily r m s e  feet g r i c ~ r  ;b,L?rl TAf3 1% t u r n  ~ouIi% r j v c r s e l j  . 

tho ! y ~ w i : ~ ~ ~  der~tmd, -tho r::~.~~l.t;k:~-: ., z;;~yt;.z/:-~~~~t -t::0 ?r.>Pi.t,:-J~ility - 
on thc required scnlc. 

53 + f n this  c ~ n t o x t ,  thi! r"oll:)wiri~ p,s?oct-3 is~c:2. to ' ~ o  ~ ~ ; : : ' , f i i ~ ~ d  

c~rcfully:  ( 1 )  U3w data t h ~  cout #.if c~ncc~;tr : - tu foeA (1:cr unit 3f 

~ C P )  ia Kurc?ln cw-~gpxc :rial t i lo  :; in ,:,tkicr ,its.tis? ( 2 )  I!: i:2 9 3 a a i i j l ~  

? ~ d ,  if 33,  by W ~ Z ;  y~2ii7,s c,,:;: t i lo  c.>si; ,JCT :::it -1f .9C? !;3 ~ F ' I J ~  d,;3:n 

t o  the ziniuun? (  hi a ~ v u l d  i ~ c  luic: so:-rc:j f JT h3t0 r~~:tivi! ssumo 

af DCP which nrc loss 37alky :xi: i;r/c::,n ';.c C C O ~ ~ ~ ~ X T ~ C ? .  !la10 C f f i ~ i u ~ t L v  

$ thc nrLnnl 311~1 (3).thc ~ ~ i i f i i b i l i t i ~ ~  of, mi('i tiic i!:ijcdji.:~~tn t3, 

th:: cq)nasioa of ncrr c rop2  ( If kc ~r:r;c.?;:..) : r i  th n lcx,r;i. , ,,:tlotcin 

content within Rcr~l::.. Tho i ~ p t  i:~:~tii~acd F I S ~ C ~ .  h : ~  reccirxr'r song 

3f nori: lmA far -ttlc l,ro&ctj.sr, of foddor vitllix thc dt:,,';o, 

wi~icp~ in zlrc,"idy fzced wi f;k., a ez-mro l.?,n!i cgi~~'b&l':t ,*;?rcx~i; d i f f i -  

c u l  ti oa :-.s t>;c co!?goti+i.sp. f cir l - ~ ~ i q .  for ;?ro&cii:*: I~x'1.x:. C is 

?.flltc* JAlas, cm;: if i > r u k b i i l  ::j.c:: z l)?: i?~ c ~ - L : ~ A  !;z i:icr(;:.:t,;~-;,, it 

is -m-lL:~>j to 3cm:fit tlz X-L:~: ;::<:,<t:zktTr,l nuq.!jc:r .,~f :~:!;:ll f ~ r - ! c r ~  
. ., ,, 

. a  1 ;  p 1 :  , , :  . , - - I L  i 1 c a ,  -;)or tbcri 

O C O : ~ C ) ~ I ~ C  ~ t t ~ n c t j . ~ ; ~  jf ;rzl:.! :i.t:ct;:t)n w i Z . 1  i!-cp9~1:: , ' . I t  .);1!.;' 311 t r l ~  

m l a t i w  3f ni l l c  rnc! fee;: i;:;t -yjr~ ~J*.;:>>A TI~G- :>:i ;>?-r ? , '~ i l i ty  

t o  ecc ? ~ o  the ccc osscry f ecfl s ~ p l ~ l i c z  f rz: tl-:o 11~r;c- :t ::t ro- s;rri:inlnlc 

;;picen 1 2  ~f c t jvc r3~~; , . , :& 3::t idl~ .i::r &.r; :~ m~::~bt,".ndfi di il'tI?i?>?:tiL::-~ 

J$ feed r-t m ~ a o n ~ . b l c  prices i:: critic::l  for t ' i i c i ~ ~  r~lrvlvsl ::?d p ~ t f i h .  

In tEs  c;lnt:?rt 3- c l j a c  litc: l;st:~oc:,~, i-,id !,.~tuzrati*il.;i :JC* ::.ilk C3- 

o?erativda with f ecc ;;roCkIcti:):: :i:;il ki st-dbutf .)r. cc:s i>Zw r: n2jor r d h .  



5 l. A 3  2sxt u E  thr! nc.f;i 1;-?1 str:tc~x f ss m p c n t i n z  rl iUc prodccf 

c ross-bmur! in :  ::nd u;~,pxlin:; 3f z i l c h  ~..r.ir:.r?lr; w r c  tcl!=ir,l; ; l l x c  i: 

ii o rc. L 7. tlurins th c 1 ,?st b y 3  ilu c :dc 3. T h i s  ,,~op~-.n:~o W;:EI mvin: :A: 

s l o w  ?aze in tlw fifticz r~;.,rl nix ti^:^; hit in t ho  scvi?~tiss, i t  23 

at tninod norc iir;>~rt?.nc c: ~ . ~ i c !  tlrcr,: !I-J :,3ur, c ~ n ~ i d c r 3 3 l i :  cf-brt  t~ 

i ~ ; ? r ~ v o  the ccvcrayo ~ 2 d  cf f ic ic r .cy  2f t l r ia  ? r3crns?-o ,  fil thi3;q 

xc ::,dc 2x1 Etti.;l;?t t-, ~ ~ ~ : i i : ; c  t l iz  cor,tri:.?ution 9f a l i r l - 1  hush&q 

2nd d a i r y  dcm Xupgoct ;lropz?:cs t o  tllc Lzcxcnaz ~ l i l k  pr~dilctin 

#-.ad t n  d x ? l ~ r c  t h c  fu- yran3ccts  fdr zuwcr;tin,n r i i l k  2mcluctis 

i 1 .  T1ic f ~ l l . ~ ~ i 3 ! :  nxc a u r  :?,=in fiz._3in,*: 

[ 1 )  Thcrc wF:s c~naidur-:51c incrcznc in l ,r .~ductivi-ty 3f r ; i l ch  rh 

;:md t3 tc l l  l i j .11~ ~ T J ~ ! U C ~ ~ ~ I I  in ::ur,?l?.. 2hc r i s o  i n  ~ l i f k  PP)~?F 

w , ? ~  3-lrt;ly ?y the: incrc:so ir. cr~33~-?jrc:! ;~apul::tZ;i')l~ ?nd 1~89 

?>y tlic iztcrc.m-si: is luvol . ~ f  fr?c.<?, iwA7i l t  ~f n i l c h  ,..;li=l,zls. 

[ 2) Ti12 r i m  in , ~ r c f i t n b i l i t g  . ? :?.ilk g r 3  :'uc t i ~ n  ?I 9 p s c  ul8 m t  

t13e :7e,:r3. ;%is w:-.:i ~ U C  t b ~  ( ?j ~ 3 2  cz;~xlsian in t ~ l ~  x i 3 3  ~i 

tlx: r;,-zI:c? t f ~r x iUr  crcatccl 133.' the i n c r c n a o  in pL,pul,-.ti 13 :r.d 
. . :jcr c2,>it:? i;c~.ic: :l;!ri <;IL zll~rt.:~~ i? ; 7 r ~ & c t i x l  ->f ?t*&?r.Pa 

r f '  LL--:-=~ ; : r ~ t ~ i n  ~ n - p c : ' ~ .  11,- f i c ! ~  (?.:~d ( 1_1) tlic no:r c 3st r~dti:2 
,? c l  in i ~ i : .  Ahi3 ,  ?-13rAy w i t h  t h z  ;TcSSW 

crc -tccl ?v l ~ c k  ,f - 7 t ~ r ~  ~ t i ~ - c  3 ' 1 p l ~ y ~ t . 3 t ,  1133 ~ t i r - x l a t c d  lti 

a ~ l l c r  aizc ~f rdr;.,l h r l u ~ ~ l ~ ~ . ~ l ~ l z  t > 3  t~~1:c up clziryin:': u n  n:1 

incrc-sin<; a c ~ l c  1s 4.: L ~ ~ U I T  b: :>f s l ~ l > a i d i ~ a y  ~ccu?ntim. 

( 3 )  M i l l :  - , r g L u c t i ~ z  ix !kx6-.l.!. iz ~ , ~ i a l y  1mCcrt11:cn ?>y ~ i : - ~ ~ . l l  *>! 

;:-..rgin~.l f.-zxrs ;-k.l zcxic-il-t1ar-r-1 1,:L~urers. Horc tlim 3 

:f t h ~ '  ~ 1 3 ~ : ~ ~ ? 1 1 3 1 r ~ ~ ~  $IT2 3111~ L'lrC: rlilckl c ~ i ; l * L L  ,-nd nLlut 35 7 3  

3 ~ 3  2 ?ni:_dz such :511 :?uUi J F  the: t d ) t ~ - . . l  'ailk ; ~ r ~ d u c t i ~ r i  ? ~ d  

~,-r!:cto:. n u q ~ l u a  .,f nil:: i.? cozt r i ' au tcd  ' ~ y  t b i =  cl:i,ss of ?r+ 

:!.ucL:r3. T ~ c  ~;rncrr;hi;;  >f z i l c h  ~!i57:-.L3 i ~ :  w c r l  t~ 5r; ;>I in: 

f s c t  ?r ; ;?ii~h GL t c r    in^.: :il!: c ,>zl;;u . p t i > n  in run1 nrczs. T'h 

c ~ , ~ s w ~ ? t i  ~ i l  : ~ r  s i l k  i ~ :  l l i  ;lily cs: icontr~ti ; r l  in t h o  u2pcr iaca 

.;T3:1;>5. F ~ > T  50 i ~ e r  C C : I ~  J: ~ ! I C  : : ~ d : : c k ~ l ~ h  kl ~ ~ G F . ~ ~  

i:lp -lrt .;!.~t JSUPC c I I I   id: ..:l L , ~  3 f x ~  i2. -111 t h i s  u a d ~ r l i n ~ a  t h e  



nacessity t o  give a ~ranounced anall-f  z rccr  focus t a  t he  

S t a t c  s D d r y  Pro,=.rar.~ac, 

5 , .  T:cc;>iras in ~ ~ i a d  thc f n c t  :rn underlyin;: thc! powth in i l i l k  

p o d u c t i o n  ?nd t h e  t c c h a i b n l  r c l c t i onah ip  :~o-twcclz ~roduct i .c r~x a d  con- 

amption 3f n i l k  wo t r icl l  to cstk- lntc.  the f i t u r z  ;,ros?ecf;a f o r  t l i lk 

product ion in Kcmla. It is s c c n  I;h-t the de:lmd f ~r nilk w i l l  

incronoe t o  5 lzkb t o m e s  '37 19G5 2nd O l&A toilncs by 193C). IJhilc 

intensive croas-5secding p r o p L x : c  :iincd at replccing the e n t i r e  

indct.cn~us n i l c h  s tock  wi th  i n ~ r o v c d  Sresda by 1390 a d  if $ u s s i b l e  

c ~ ~ r l i c r  is d e s i r n h l c  it is l i k e l y  t o  ~ : ~ c m a ' ~ o r  s c v z m l  d i f f i c - d t i e s  

2nd in zny c a s k  c a n n ~ t  Sy i t s e l f  irzcrezsc output t o  t h c  d c s i r c d  

oztont. Thc nain bottlcncck f ~r incrcasin;; r . i lk ,1x~3ducti~n in K c r a l n  

in t h c  coning decade w i l l  l ~ c  t h e  shortccc o f  feeds c ~ p c c i a l l y  con- 

centsatt3a f ~r which tlzc S t ~ ~ t e  h-s i o hczvilg dcpczil on i;iprt. 

Mnsuivc p ~ o ~ u c t i u n  of c~~npoundcd feed, by u a i l ? ~  d u ~ e s t i c ~ - . l l y  ~~vail:?'ulc * 
rss3urccs Z i l c e  d r y  nz t te r  i n t o r a a l l y  praduccd ,zu r re l l  2s i i :portcd 

cxlccntrctes ca t h c  nnin SOLFCC f O ~ ~ C S ~ , Z ? S ~ C  C X ~ C  p r  ) k i n  w i l l  be 

h c l - , f u l  t 3 reduce t he  clogroc ~f ko2cadcnce d n  inpar t t sd  fccd.  Along 

with this attenl;ts ahoulrl ?)c ;.iLso imde t J undcstnk2 n f o d d e r  produ- 

c ti32 p r ~ p o m - c !  c spec in l l y  PS i l l t ~ r c r o p  in ,~xdenlcncIs, A11 t h i s ,  

cmbinod with a viable ar,-,-tLli a n t  i> ,n  which can :l.obili;c t h c  s n d l  

rum 1 ,jroCuc~.r; f o r  fhe , f i + i c i ~ :  t t;a-trl;ctin!;* <!n{J. 13 j- a t r i b u t i ~ n  a f n i l k  

cnd cnsusc thcu t h s  su2ply  or" I d ~ d  inputs  z'c p c o 2 ~ i ~ i c  ~ r i c c s  w i l l  h e lp  

2 :re(?.l,t den1 in i . :provir< .tlw ~~71~1yr1silt incouc ~f t h o  we,-.lrer 

aecti~ns crf t h ~  m r 2 1  :~q )u l  ? t L ~ n  in ;Ccr~-,l?-. 



The a i z o  ,)f tho c r ~ ~ s - T , ~ o C  nilch :~;*dnnl s tock  is astL:lntcd 

by uaing tho fol l31r in .~:  ncthxl. 

Lct 3 the z t z c  3f the crocs-bred :-Llck 3 t ~ ~ k  in year t 

~ n d  n bc tho :;ver:lF;c l i f e  s i : z  .d 7. cr3aa-T:rzd cow.  

l h o r a  bi = crsos-bred po;julr.iiun in. t h c  i t i ~  ::.,:i. ~ r : , ~ ~ i i i .  

If M ia tho n~-1:Jc.r a f  cross-bmci r"czflo c 2 l ~ e s  ha>m t-i, 
in t h e  yccr t-i if r. i a  ~ i ~ r V i v . " ~ l  T ~ C  ~f cr3s~-bmC1 fc1=31~ 

1 

'cattle, 

The" bi = (lt-i) ri Pi............... .( 2) 

L e t .  1 50 the z~.,lrc;. of i r son inn t i anc ,  r l x o  in Wc yenr t-i 

2nd c bc tho cgi iccpt ion  r - t o  :LA<: t h c  7 x o : ~ a b i l i t y  tknt 2 calf horn  in 



Itl orccr t o  use (5 )  t o  obtcin the  ~ ~ n . ~ a x  of cross-?,rc?i2 
th aninala in tho t yonr, r ~ c  ~ Y . V L '  to p t  +ha v?J.uoa ~f ItA, c mi r P 

Thc dhtc ? w h i n i n g  t l : ,  I;h? nru'ccr ,:>f inuo :2 ina t ion~  fr.:m 

196+65 ~lnwarl:: ii; ,$.WE in It'n5lc 1 ?,.jelc'?f. The c , luc  af c is *,?ha 

as 0.20. The survival r3t8 ,f cron. , t i -kr~d f z . r i ? . l ~  c::ttlc in diffomt 

t s ~ o  grcru?u i z i  f i a t  ~ j : 1 3 ~ i a i l ~ I ~  to cs%i:::iti! zs wo I~?vc I:Q inf >r:.?,ti3n 

the I- C i a t r i b u t i ~ ~ z  rsf cxoaa-trcd ~ i ) > u l : : i .  in thc C:t,?.to. Jut 

thc 30th  rc>wcl 3f tho 1 : ~ t i ~ n ~ l  p i x r A ~ l ~  ~ U X Y C Y  , l ; i t -a~ c2~c f i i z t r i 1~~ t ion  

of the ontiri. f cndo  hurd. TI:o ziw?bolm af fc;.::A; cc!lvzs b ~ r n  ia  

a i f fc ron t  y c w a  carz ?;lc cs t i -~Acd  f.?i~i:: t h ~  l i v 2 - s ~ ~ c I :  CQZIBUB ; x ~ r i  luk; 

f c r l a lo  herd i m  ost in2tcd,  Thi; cstb:z++k~c2 vnluc:r .:f ri fire :;im:; in 

Ta3I.r: 2, The ce.ti.iatorl rm~'ircr -7f c r o ~ a - ' n ~ d  C ~ F Y S  ia KIC . S t n t c  is .- o5tcAnod !,y using thr;; v:?P~:'R 39 X. ?~la  2 ir: ~r;u,",ti*~i~ ( 5) . l :  :;~G!J 
1 

n o s m o d  f o r  thia purpi>sc t;hn% ;:. cr:;ao-;>rcd c:,:lf 1,~:tl.l ozt;,r 'tbc 

bred cow ~ . 3 p u l ? . t i ~ : ~  ix 0 tkc pc-r 4; will 'li; ~ l , t  -.,in22 fr x: +:LC 

inscniu*.t i~n d?.t2 Gp t o  th2 t-2 2 ;;r. 



-.----- 
B1ui3cr 09 

Ye ::r iiu c:li:i::t ic111s Bru~!;~x 3f f c r d ~  
( 930) cnlvcs h o r n  

Soxrco: Gov~m::~cnt. ~ ~ : r . - . l c ,  !)r;-?,~t?znt .)f i~2i;;l.d IIua- 
b :nary, Uuf.&z ?;_in jf Iiu;~> m i r y  3b;tis-i;ic s , the 
d:.tc is coi ip i lo~l .  f r , ~ i ~  tiu Aiffora: l t  i u rucs .  ~f 
this 3 ~ 1 1 0 t h ~  



& 
( in c o s p l e  t o  d yunrs) 

Source: Sillgle -4~. rlfstri5dtisn dc%n is 3btnincd f r m  tho 
State t a b d a t i o h  :>f the 30th rom:l .3f thc IK3, 



1. Out :>i: 3 dllim b:)%-L33 w3?3rt~d 5~1 tha 1372 Biveatgck 
Comur; 2.3 15llim b,rcj cattl;. :a2 tic rwt bufPzlr3e~. P i n  
idea of t h o  diflorcnccs in %ho level ~f grorluct ivi t r  of d l c k  
aninrla in Gcrclr, c ~ z ~ ~ r c . '  w i t h  few 3f;hor rogi.>j-.n ia X?.Zir! ?xu 

5 ~ 1 3 ~ :  

2. i ~ r o t ~ ~ i ? .  0.5 rcx  oo:at' .if tI!.c. :tic* sown .-.rori is ur:dus ;~em>i~cnt  p,sturea 
: s ~ d  ~;I?IZ~X:.: k:lc!. m.d 35 ;ILY co. ! t  a? tkc t ~ l ; n 3  c r n ~ p p ~ d  2 0 a  1s unclcr- 
g&ddy. Tho cffcct of 2~pCl;:tis:'i zrM12 i c 0 1 0 ~  7x5 crcrop&ng p.Atsrn 
ax livcstscls h~lrlZnca is Lcr:lr. ~xc! dtacu3a38 in r, f arecor?.ing i~z?cr. 

3 530 fcr i2;;t y n c ~ ,  .:'rycI ,ax: C ~X?131', L:cL-~: :& i ~ ~ r n . 1  ~:l~z+-::t is Z;i~33; 

14cn&r 9f thc Survey >f Tr*.v-:r:csre! ::;;d C ~ c b i ; ?  ;t~.tc\c, 1516-11320, 
Survcyor C C : ~ T : T P . ~ ~  L: 0 ff icc , M ~ , d r ~ : a ,  Jccc:..,~c r 1:327, 2r~~v :~ncorc  
C i r c . m . r  Press, 1363. 

4. acviowin~ thc c n t t ~ o  r-rcr?lth . ~ f  ;Prr:,v:~ccorc. r ~ z c !  tho ~.+,ko.~~.tP t~ 
irrprovz it, the Trm?v~aerm :Strztc I'iaw.~1 St2tr38:  
Tlio i:~y r~w:;clz t of c -: t t l ~  i*~ :id vf, t7.l ;?r~*! 3.~ i - :  i:s T~-.V-.I~CS.W . 
AgricuJ. tu r? l  p r b o p c r i t y  do,~~!:zllc t3 rr ;;r~:.. t sx ton t  ,J:? 152 ljct tor- 
GO;?+ b ~ c l  efficioncy ~f c r ; t t l o l  T?,a c ; . t t l o  yro?:lu,: turn:, ::rou;lC ? 

vicious c i r c l e  of H?!% :~f i:33?. i k t r r ?  .LI~ i;3i~d ~ ; x C ! C ~ ,  & V C ~  t.t the 
. t h o  ~f the survvy ~ ) f  P r d  22: C , m z c r ,  th;? c ? , t C 1 ~  wvm fi:.i?,ll il 
et-!~turc. Thc clfi:2kic ci~,iEi,tions ...rc 1 ~ - ~ z v o ~ ~ . 5 l e  far a s  mcri-,. 
~f -c:~i>d c & t t l ~ ,  The liezvy zc?dzfall -22 the 0'3t1p~x?.tivc ~ I O V U F ~  
3x3 L~aufS i c i~z~cg  ,,f ;,?l;.tul-o 21>&ds :T;: ';l,vt;i~ulrzly i ~ : ~ P i i t ~ ; !  to K?G 
2roedk7.g af cnt-t;lc. Th>uz?i t h e  c 9 m . t ~ ~  mtn 20th thir ~ ~ E F J J X I S  

#:,lli!. thore 1s an n?ntnC,g.ncc \>f ;.mturc d-.arix:: tho a 3 t u i l i ~  sczaon, the 
fac t  -tl~;lt thi: raina ? l o t  cr;jrcnd t l ~ r ~ ~ u ! ; : u ~ ~ t  'tlic y y ~ x  cxccton n 
Qxy ocrtcm, r:hon it in riat gossi!llc tq r . - , i~o  2-7;: k i ~ d  ;IS ;:.mturc, 
Wh;: t h o  rairry ac~s'311 the rc.ina ;>.mr ss hoztri,Pj ,mi= c a n f ~ u o u s l y  



thCn.t it is n3t p o s ~ i 5 l c l  fnr th:: c ~ t t l c  t o  Gr.?zc in t? lc  opcn thl 
fcddi!:,- is ,:: Lifficult  pr :~:) los  in dry ?ad, wcO S C . X I ~ ~ I C .  T l ~ c  sta 
is 3130 vary PC)OX. T ~ C  d~*pzerc" ,kion af the d=cs t i c  ccttlc is1 
t o  >ror l i scu~us  nctinc : ~ c l  ir.gropcr xli! inauf f i c i o n t  fccdinc, Q 
?,gr2culturJ~l dcy-rt:-tcnt t!lcrol"crc cxporkiontcd  with bulls f r x  
~ d j o i n i n g  3ritish Indim S-tnt;~~. O n p l c ,  the R 2 ~ 4 z j a :  &?d hid 
B,-h,-Js ~xc' 2.zong thc! rirst S.:,-,l;c!~ of f , ~ x c i ~ -  3mcds to bc tried, 
Tha rcsultrs wcrc r3t r ; o , t i s f ~ c t o r y ,  Bulls f z ~ i  tho u j y c r  India 
!~ri.i.ils l i k o  the Sindhi ns wsll Enzlish Brccits ;:re then i z p  
- ~ d  tcst;3c?, Thc 3indhi '~r i .ed  trna found t c r  a d ~ ; k  itself t o  lxm 
c m d i t i o n a .  Eff  orta vrerc theref  ~m -2do t o  yo;~ularisc the  SinQ 
c n C t l u ,  IIcrds sf sc lec tbd  '3ulls nnd c ~s m r c  i:ymrtcd f i g : :  ::iu 
2nd r:,?intainod :A tho G$vcr;:~.cnt fzr-s. Cl lves  borrr to thc:!ma 
~ean~r: 2nd wcrc s o l d  .~;zcr,- , l ly in ;:zira t.3 ind iv idu-JB n:x! insty 
t i o i l a  intcrsstod ifi c a t t l e  brzcdhg,  C x : p l z t ~  cxtcr?kl  -hi ln ~ f l  
wh3lc s tack  :>f l o c . t l  cc t t le  W::S nat  p o s s i b l e .  Zt w2c thcrsfm 
thaucht Bl*l--t norc cxtonsivc results could 1.2 obtainccl quic!cly d 
cbc qCLy tho ush ltw s pcrf  cc t ly '.p ~rzdilr : ;  up  tho ldc  21 c osr; wi th  
3julla of superior straixs. .,co, T.K.Vclu  Pillni, Ts:!~anc~rc St4 
annu21 Part 111, Econor:ic C ~ n c l i t i s n s ,  Ch2;l:t~r 4, A g r i c u l t u r e ,  

5. At thz end of th3 first 21211 t k m c  were 3nly onc vcteri;i?ry 
k a s $ i t n l  anil 3 d i s p a a n r i r ; ~  ia t!lc : i t r : t c .  

6 ,  G ~ v ~ m z - ~ c i t t  :,f ICcrclc P l m z i i ~ ~ ;  -1~12 Do-rclo;;.;wnt Dc->,lrt:loat, 
Third Fivc Yunr Plzn, D r z f  t Out l i co  , 1 >GO, 31.2. I 1 2. 

2 .  Yhc Key Vi11:nyo Schcrw iiz-k?.~Lirccc! Laxin::: i ;k :  Pira t Yivc 41~-r i.13 
was int ;r tboncd I;iFie ~,tzrl.ti;~ 1i'cr:t ij3 3f su2c r i a  r 52 r;aplc?sn fro? 
thc C G ~  a h l i ~ h c d  f~~1'1: i~ in s s loc  t cd. ljrsodi;l[: t r a c t s  by ~?X~V:L: !~EZ 

auraaltnnious at t c n t i - . ~ n  t .:, Set tcr  fccJin;, i:~:?r.n-nd Src~Ci!~.:_ d ~ d  
,-. bu. .cnt ~r~ . ck i cz : z  :1n2. c f foc t ivs  dizlcasc c m  Lri)l, scic;ipti ,fic .- -.- - -. -- 

o r p n i  sed n nrkct in,- f r t i l j .  ti c ! ~ .  .L::,wcvzr, s inco avcn ?,f t o  l: Jnc  
p~ id  h d f  dccndes of : > p c r . t i . m  it f2 i lcd  t o  cl'catc ~,rqr not,-;::lc 
i!~1:;.1~t, new sclleac c d l c G  ir~-l;~:nsivc-: c c t  t l c  devciop:!r?c?~t ,!r,.: jact 

' (ICU?) w ~ s  Inuachocl t,xrr:rds tllc r?;3.(7. sf tllc T h i r d  i ' l~~i ,  This tf:s 
dcsi:pc.d t-cr ixl>rl;vc the ke;zc-tic p t e ~ b i ~ l  or cmia 337 : r t ff ici?, l  
inucr~inf i  j . 3 ~  in trmf s 7;;hich f: 3x2 3 t h:- 1':ilkr;hcd nsocl.z :,f 1::r~c 
dairy 13la;tn wi th  n view .I; J ~ l p . 3 l u  'ch;! c.'&:'.iry i11,lnts C D ~ ~ L C ~  

2nd 3rilccas thc s i l k  wt:, t h o  inn- tc l ld .  cca;rcitias. ;>or 1" (kt:ih 
di :-:cussi .>r, uf the :chi o v c , : ~  ta  c;ld shark cari inp 2f tho sc ::c I!(: *:CS 

Govcr:u:lo:lt of I i ~ d i  .?,, I$ k ~ i  si; ~ l y  ,jf bssicul turo a:ld Irri t i . l n ,  

i h - p o r t  df the ZTati~n21 Cx~;:irssim l i ~ r i c u l t ~ r a  ( 1375)~ l'-:rt 
ihix-3 u ~ l ~  ~ I ~ T J .  

9. The Igdo-Swiss P r o j e c t ,  y r t  ,f 2112 I?;.:incl Bue:inndry ?.n& j ' ,-iry 
Dcmlopncn t Dc;~.:rtsient wero c f ~ l ; f  nod 72r? n now or,-z1-L %ti .L Y rth!d 
thc  I;crr.la ;tat e Livou tock Dcvcl;vp;ent u?d Nililk M s k c t i : ~ ~  3:1.:rd I! 

fomcd in 1976. This ~ r ~ z i ~ ~ n t i j n  is c u r r a n t 4  rc.a;jansi>:,; f,?r Q 
ave r311 d2.j.q i ? ~ m  1 ~ ~ 3 ; ' l ~ n t  n1:d i l i lk narkctin,;. i n  i:c rr?l z, 



10. Onc of the ir?.poortant 1~rcnlr.throu~gh in 7 - i . i r - . l  ; ? r ~ d u c t i d n  techno- 
I J ~  wzs the successful r? t t c : - t l ~ t  in the western countrids in 
dccp f r coz i ag  bovine 3c:ie:i u s ing  liquid nitroeen ns t h e  BCPC 
ref r izerent .  This ;cdc it p a s s i b l o  1 3 1 ' ~ ~  scn l e  f i 3 l d  ?..?pli- 
c z t i  >n JP r - , r t i f i c i ~ b l  insu lLi17t i3n in c:rt t  lc Srocding. O r p n i a z d  
f i e l d  c ? p p l i c p l t i ~ n  of f rdzc;, scL;e31: was i r ~ t r  ~ ~ U C O C Z  in Inilia Under 
thc: Indo-Ywiss I r o j c c t  ( ~ c r r . 1 ~ )  in 13565. It is this tcchl333giczl 
hrcnktihrol;i.h which gsvc n n i ! ~ i f i c : t n t :  push t o  thc! croa;->re~dii lg 
;~ragr~amo in I n d i a .  

1 . Undcr the self -enployr.~c?nt ;IrqLTr.n: c thi o kLue:2in?<tdrn 5rr3 ent rus ted  
t o  ch?x;c f ive  TU;X:L?~ L j ~ r  i i ~ ~ ~ E i i ~ ? , t i  jl.1 :S their fee. m1c llece- 
sssry cquipncn. t~ ~ ~ n t l  scno:: f ~r inscuir l :~t i  311 5 r o  : , r ~ v i d o d  by t l ~ c  
dcp,zrb,lcnt of Gziry ~ C V C I - ~ ~  ! L Z ~  111d jthcr rcl-.tcC r~y:cnGcs, 

12, Currently therc: :xc tlirt,c b u l l  s t a t i o n s  =i! t h r o c  seqon b ~ & s  
f p c t i , ~ n i n ~  i n  t l ~ c  3 t z t o  . 

13. kccording t o  thc daC 2 fu rn i shed  5y the i l c p ~ r t . ; ~ : ~ ?  QP r?3f ry dcvc- 
Iapi:ont, a b u t  1 53 d c i r y  c 2 o p o r n t i v c s  Ircrc a u j p 3 y i n ~ .  rsl nwr,?,gc 
200 l i t r o a  ~f x i l l r  p d r  day t o  tlic c h i l l i n <  plm-ka.  Thc r c s z j l l i n ~  
socie  t i c s  wcrc i ~ r n c  t icnlly i n z c  t i v c  <?nd wzrc 3upplgins m l y  50 
l i t res p c r  d2y. 

If,, D - r t 2  rcl ,~. 'ccs t o  Doccr:t;or 1577. Thesc p l , m t ~  211 -t;,-.lroi~ Comthcr 
mt! curmnt ly  o : ~ e r ~ . t i n , ~  .'LO pcx text bolov  t h e i r  in3t?.llcd. cap~city , 

16. Tkc F.vern:.;c dnily ixilk jrii:id 3f Gr3~l1-miss cro's~-2r(':d, 113~1- 

doscri;;  t LLII~. ;r,;do 2 ::iLcl~ 2 . ~ r r s  in the thsc L oxtensign ceztrcs 
~f thc3 ;,rsjcc t zurwjrctl f ;r b11o dvzluati-_ln atuiIy,::rc. ~ ; i v ~ l ~  ' ~ c l d k r :  

lirc:n)~rQup i j  ; :  3 1  1 1 C o s t  2f nilk >rods, 
caw iz ::iilk -12r : ! i Ikc~~w ( I*. I,V j 

,,,,,,,,,,,,,,,,, --L-----*------- ---/L2L------ 
~3 GC 32 lJI3 . G.2 3S ITD GC 

dLd4+---.I-.Irr---- - -.-+-- -.-----.----- -----I-------"------.-- 

? lains 7 1.39 pt.07 3.70 1.21 2.60 1.26 2-33 1.54 
S e l t e r  f=r:lcrs -;* I 5 1 2 2  3 . 9  5.19 0.92 2,::.9 0.6G 0.33 0.31 
Ten Eobomcrs 3.33 1 .? 1 7.52 2.29 0.93 1.62 0.33 O.L ' 9  0.40 

1 ,  Governlent nf I n d i a ,  3c,ltr'c:4.~nt sf S t ? , t i s t i c s ,  Il?t i~n7,l.l S a q ~ l e  
Survey, i laaort  N J . ~ G I / ~ ,  JO r3wd ( ~ u l ~  1975-Juno 1976), S s c f  
Ea t i sa tos  of &he i ) r / ~ d u c t i ~ , r :  ~f ,,Live sf oclc iJrodw3 ts =id r s l z t ed  
chclxcc tcristi ts  . Ker=?l,r., ?I;.?ch." 1972, ZJcw Dc lh i. 



19. Cansider?*ble oeriztim in tho  yiol5 l evala  d f  cowa rsne she 
buffaldea s o  ~baorv;?it 3dt;woa2 r-1 ?;I? urbm rn m l l  a th 
llorthorn a d  3outlxrn r;.<;Aona ~f tho Stctc. .4 3tutly d tho 
Pactam r~~~,clXLSi%l2 for t h i n  v?x i z t i~n  w i l l  kc  tr-ken ug fa :. 
oo?cr.:t c pa-SF. 

20, Thc incroarro iu r~lch ~~ds-::i pd;>ul *.ti ~n bo twcon 1966-1 972 
acaardinc to t h e  Livoatxk  Ccn~us dntrt wns 7.5 por cmt. Tho 
r n t o  ~f incrcnsc in t l ~ o  os t k 2 t c d  zilch nnin.?lV populr.ti>n htL 
1965 L T ~  1375 3y t l ~ ~  2TSd .?ad ZAGS o i m y s  w?s  only 1; J ~ o r  
'..lhilc tho u i l c h  ?Jni::d. p p u l z t i ~ n  cot%:atcd frm tho -3d "9 
3urwys includoa 3nly dry -ad mi3213 in rd lk ,  tho :npul,?ti~a 
roj+rtud in tho l i w s t ~ c k  Coneua includus, q~thor  c:tsS.~riea sd 

hcifors. 

21. The pqaa l> t i i~n  :~f c i l ch  ,mii:alu h. 1975-76, 5cgcd 
rrato in tho 1mf &c::do iu C!>,SU~ l:,.T lnk21n, Tilo p;>ul?.tb~a on tho p? 
n i h h  mdr.a33 x o p r t 3 d  Ily the 1356 Cuicua 13 r r5,~ut  15.5 I&; 
thc rctc :>f incrcnsc 'Sct~cci: 1366 .-.XI 1375 l o b 2  abmt 9 par 
Thc o s t h z t o d  niE production 196'3 ::ad 1376 by agl@yia3 tbq 
I$R5 pad HSS y ic ld  ratca roapoctivcly .l.re given !lolow: 

22. Thc ,.:v~%z;;e p r  cCpit:! o::;.o.,Litm r3n silk :L;-L  ilk pruduck 
waro ~ ~ - 1 i ~ l i c i 1  ~ c i ~ ? x a t u l y   AS^ tlie 25th ?.=;L 2Sth r >IE& ~f the 
HSS f r a ~  tho stnta ax:,;Ic. cati::.'.tua. T!IO -IYL.~::(;~: PUTA and lrt 
cyrico 139 12ilk wort: ?133 o:3to-.i:~3d frz: t h ~  Stxti: I s x p l o  Data fa 
diffomnt, romb. 

3 l l o t b  ~f M : . ~ n l  i ;uz: ;~~dry St ~tistics , rEnt:i . an tllc! nunboa .l 
z r t i f i c i . z l  insc:~n.tl;i:,n .-;r;. ,-.v-.il~!:l~ f"X. 3!i 13;54*p6S in this  U 

25, !.ic 52d c v , ~ y s c d  tAh d.-itrs ;!ort.?.i:ii~; to thc! nu-bcr .d fr.aoain 
ddno ia. 1915 zad tnc: nu35;rr 31: cr1vc3 33rn if, 1975 frx1 12 
f i c i s l  inso;-inatian cclatxs:t in tlrc .;tnto 1 ~ c n t o d  ir: th;: 
d i a t r i c t s .  Tho cor.cc;)tii~n r n t c  ia den t o  v z y  5 c w o o 3  1 5  53 

PCP cant. f 11 t w 3  of tha i;l:~o:~'lin,ntioz~ ccntrua, ia tho Ilia r- 
tho c ~ n c c p t i m  r.-,ti: w 2 3  :la;yx t 3  27 yar ccnt. 

27, Tho dntr: is ~3ta ir lod  frm tl10 At;;tcr t.:sl~ul~.tldn , ~ f  tha 3.0thaa 
of thc: Mztionr.1 S=?lc Aur~c:;, 



Onc ;f t h i s  sumrays is t b ~  cv?lur,%i~n ::turly ~f t k  I..cla-Swiss 
3rojoct. Tllc ccccowi is r! 2 i l o t  3-y coiiductort i n  d i f f o r c a t  
p . ~ t s  o f  t h  Stat c 'JY Llic :ir:tia:i?.l D ~ ~ i r y  D a ~ ~ ' l c 7  i3::~;?lt 3,3.-rG. SCU 
for d o t n i l s  ( 3) Ec :u~nics ;:f Cross-!:red cat  t l c  op-cit. 
( '3) Jqirj Dcvel ,~~)i lcxt  P r Q i ~ t  3 f@;,~_rlistrictc~f T r i v ~ n d r ~ ~ . ~ ,  
GUil~n, :~nrl klleiqug,  :Ecr~-l:l, Ilctimcl D ~ i r y  3~ml~~x ;c : i t  2 ~ a r d ,  

The o s t f u c t o s  $f ;7ar cn_nit:: i n c r ~ c  i n  Xcrzla suffer:: f r m  $wo 
n d c r  difficulties: ( F.) it (I.JZS n ~ t  t->re i n t o  r icc~r t r t  t11u h i -  
ttzncc3 of nancy f r x i  nut;:idc tho S t : . ? t ~  ; (::) t h c  r?xport >r ice  
of $hc c~r?nol_!itioa rrns raxin:; h,.-t .-, f ~ a t ~ r  r?.tc t.t;!1?.2 tbr? ~ i l c m l  
;.mice lcvsl in thc l~s t  :ins . m a r l  r, h 3 i r  d~c2d.i: ,?nd 23 tho csctu?.l 
o q o r t  i n c  m c  ,~5t:!in~ld r : , ~  '213 rucl: h.i;:hcr thzn  rrhr:t 1x2 ?c c 3unt~: l  
in tau 3tr : tz  i r c . x x  C ~ ~ ~ L ~ C E I .  T ~ C ; J O  i i l  turn \ r i l l  1xd t~ undcr-, 
c a t i c z t i a n  3f thc ijo? c ~ . ; ~ l t +  incuac ;-.nJ thus t h e  zn t k l < y t c d  3f 
,-rowth in iler:.:;.i~r? f o r  cil!: r!n.l f i s h  : f i l l  'JC l awcr  th,-,r thi. &unl 
rnto ;.f marrth. 

Tho gcr capit.? Ccn:?.ac? f~ c i l l c  r..n;? oth,.:r itc7.s ax2 catixn.teil 

us i lg  tha follawii::: ~ i o t h ~ i l  2t = P 3  ( I +  -1'' i r h ~ ~ ~  >t 
th I0 

i ~ c r  c . q i k  dcn:.aC ki fi-c t y c . ~ ,  7 3 :  5332 y ~ r r  c x t u u  ;Ai.)n, 
Ict : bast! yc7.r per c-.pit; i;rc,jrc., t - 3 i . i  ::; :x>~nd.i_t~T, ; l ? ,a t ic i ty  
of denmcl. T h c  expcilditurz s l - s t i c i t y  af f i s h ,  : .c~t, -2nd i ; ~ g  
z c  ,r3tnil:ol= fro2 the 17th raufi;:. ;.~.l' tho 132 ? i ~ d  act I P   ilk .,. 
is t m t k ~ r ~ t ~ d  fr33 16 t9 r .1w-d~.  Ti10 ca t i2r . t . .  l onplrnditurz 
o l c s t i c i t y  ..~f Ec+.l;-.a~l f ,r :-;tLlr i ; r  1 , 5 ,  t k t  ir  f i s h  is 1.3 .rind 
th,-,t ~f n c c t  ~ 2 d  cg; ia 2.2. 

For F. dedcilcr! Li;;cu;:;:i.?- ;f k:,? zizs ?LI~ u t i l i :gc r t i~n  . ~ f  drzu;*t 
?.xi:-~,-,ls :-,ncl t h o  f?.ctura n:s,?x;znil~ll: f.)r thc 3 d 3 : t i t u t i m  2:f 
d r z u d ~ t  ,z~r:>13 by z i l ch  r;d~.:l:;, SCL 1; .if .il::ir, Sizi: ?:id U t i l i -  

. - nat iar ,  ~f Drzc.:l~t &: .:i.Ps ir: .~crrll:. , Indi*?~:  Jr~ur::zl ;.I A E r i -  
cultur,-.I X c o n r i c a  , I~,-J~!,, ~c t ~5cr~l)ccu:?.bcr 1977 .' 
The O V C P ; ~ . ~ ~  ?:rc~irirr; ~ f T i c i ; , : 1 ~ y  ( dcf i i~crfl  9 tho i 1 c r c 2 n ~ ~ ~  jf 

col,va i:~ :!.ilk t o  t o t n l  ::ilch 3tack-m:;c!b f a r  I;r0e8~:.;- ?n2  ilk 
;~r~3ciuctioc) o f  c w a  i ~ ;  Kcr.-.l~~ lncrc~.~; :1  f r n  115 Ilcr c o : ~ t  in 
1965 t ~ .  55' :JET acnt ia 1375. 



37. - O u t  of thc tot?,l cmcc;~trztc fccd used i~ r;i& pr2:?uctim 
in 1375-75, ?.?mut 50 ?cr ci:nt rr2s i i z  thc f o m  ~f ~r.:~;>ow~2cd 
f ocd. 'Ilhc S r o  ?k 3f the c ;xL~;a i t ion  ; 3 f  t l ~ c  m r , w n t r ~ , t c  focrl 
is ::ill: ; j : r> ihct i :~n -.r,. 7;ivc:u l.;ol.)v: 

I, C,~:~:~zfinclsd fccd 52.09 23.5 
2 ,  Oilcakc . ;..; -33 22 .::! 
3 .  C 1c ,l;sa-k Oklc.-::c .: -2.3 3 3 
I;. ilicc 3rca, , , l ~ u ~ k  ':xi<: 

~ t l l u r  itc::s 33 .OO 20.5 ' 

t. T ~ t . 3  21 0.30 103 .a0 

Ssurcr;: N 3 t i  ~i?' lL ~ ~ ? T z ; I ~ L  ~ U X V G Y ~  30th $ ~ ~ E L I  ( I 9'95-76). 
Thc :i?:tz is r,;jl,>$;:kcd fr3i.1 the! Y t z t c  -tn5ul?.tiL>c. 

Thcrc is *cvidcscs trhich suj~csta n 2 s c l i n c  ir, l ~ i r t h  r?tc 
'in ICarr-.lc t!urir,;. the 1.-.st L ~ c - ~ r l c .  Seo E a r  Dct-.ila, T.R.FIriseY 
Dcn3,~,-.,;ihic Trznsi ti ~i; i~: Iiurcll.?., EEI , ~ I U T , ~  1TwLl7cr 1975. 

Tllo crmucl . ~ a t r t h  xnto iz t!le gopulntij~n .jf r:ilc!l .xi>;.l;: r.3 
cgtk:.-.tc.d f r : ~  the Z i ~ e 3 t o c k  cznnus d?tn? is ?.hut ~:.f ~ C T  -ccK& 

* 
rnq ,~*lcrr, wurc n o  .~.ttcl.:):)tn :;,: f::r ts:, iyL;)r .xw thc  ;;;.enc?t;ic ch::xf!- 

ctcristics 3.f thc lmff ::12;;~; iill lziliz. 

T1.r~. o p t k n f a  ;>f co~~cc~tr.-;t;w rcq~ire!:~:rts -r"w EIC ?x&eat.)ck 
( :, thcr thr3-i ?r;ir:.l.lfl i:: :.lill:) -.re .J!> t aincc! by st.-.~&mIisi~ th 
j o ~ ~ < ; s  -jck jn-1; .j ,..rldt u:lF to -:i:,'L 'thc::l 7s 3 ~ ~ i "  d i , -  " th.2?: Lile ?.~;:i!h 

' t of DCP rzquird:'! f .:r ,the ;r,awi.ll;  y>u~.,:,.s b ~ c l :  ::;I.!. 3 q r  i?.~i!.i:ls rfi 
!:c 150 ~;T?:Is ~ C S  .Lrgm I;h?-t .>f w ~ 3 r k  :~xi!.c:ls w i l l  ';L. 203 
pop d2.y ( p.sswL~~ 30 workiz::; 2x3:s i n  yc;:.r) . 

The nccwc? &,-so $ t h ~  u ; l c r ? t i ~ n  f l i ~ d  which is t:w l l r ; . z ~ t  
cff  a r t  t . ~  kc: ,~::rlc ir :;h,: cowtry r' ;r :--crc2si:1z ::ill: p:~.itrctim 
is l.anchci! in I st July 1;?Jfi by W;c C ~ v t ,  i f  Iilclin. Thks 
covers 211 thc Yt*:toc i:. khu c ; l u ~ t r ; r  : ~ l d  inv3ltr;1# nn i;lrt:afl:s;$ 
IS .th;;. ardor gf 5?l! cr:,rc:., The acheye ia CT-?cc~;c~'. t3 1 ' ~ ~ f i S  
1.3 ' - . . i l l i~n  r u r ~ ~ l  :! ~-J.,F.,~!L 3 l . l :  : ' i ~  7u:~.c11-t- t hc i r  :lil!r 7roduc tin, 
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