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Introduction 

T l l r  role OI'IIU~II-~~II~~IO~~~ ccrcitl crops \OI~!II~IIII (,\OI,</IIIIII /)I( t11,~ ). 1><',11i 
~ n i l l c l  (I'CIIII~.\~>II~III ut?reri(.~it~ttt~t), 111;1i/l: (Z(YI I~I~I~'.v). \\I~L.:II (1>111~111,1 
c ~ e ~ l i ~ v o f ~ )  iintl ricc ( O r y ~ r  .\clrilt~r) In 111ccti11~: 1 1 1 ~  c l r~~ugl l l  1 ~ ~ ~ ~ 1  i1111h 
al~im:ll feed rccluircmcnts o l  111iu~.tl crop-livc51t1ck iiirn1111g ~ ~ \ I ~ I I I \  111 1 1 1 ~  

hc~l l i i~r i i !  tropics (SA'I') l i i ~ s  r~t ) t  y~.l  lice11 i111Iy ;~pprc~i ;~ lc t l .  AII I I~ILI~I~ l ( ~ l t l t ~ ~  
lrccs i111tI I'orilgc species pl:~y i111 ir~~pcirli it it t t ~ l c -  it1 111~l.li11; IIIL.>C I~~IIIIL.- 
nlcl~ls, l l ~ c i r  c o ~ ~ l r i l ~ ~ t l i o n  is clciirlv I i ~ l i i t ~x I .  ~ i i ~ r t ~ c ~ ~ l i ~ r l y  ~ I t 1 1 i r 1 ~  tilt, 111) 
sciiso11. Filr11irrh C;II~IIOI ;ll'k>rcI to i~llok.:~tc 11111~11 01' ~ l l c i ~  IIIIIIICL~ CI-O~~~;II IL~ I C I  

roriigr crop species ;inti few 11:ive ilcccsa 111 ~~II ' I I~IcI~II~ I.II~T COIIII~~IIII~I~ 

grt~sing ilrcils. 'l'hus. Illcl.c IS ;I I1c;ivy t l c l ~ c ~ ~ t l c ~ i c c  011 CILII' VL.\I~I~IL*\ III 

niiinaging fotldcr rcqui re~ncl~ ls  i11 tllc 1;1111i Icvcl. 
I listorici~lly. crop inll>rtrvc~lirc~l ~~csc i~ rch  ;it I( 'HISA'I' ;IIIII 111 tllc III~II.III 

ni11ion;ll ~ x o g r a n ~ n i c s l ~ l ~ s  I;IIFCI~I~ i~ l~ i i os t  cxc Ius~ \~~ Iy  111~- II\C 01 CCIC.II\ .I> 

food grains. Fotltlcr ;III~ d t ~ i t l - l > t ~ r ~ O ~ ~  f ~ ~ l l l c ~ ~ / p r i i ~ ~ ~  V;I~I(.IICI ' i r~. 1~.1111111~: 

i111p11rI:incc in  hol l i  priv:ilc i ~ n ( I  piil)lic scctor rcsc;~~-cli, IIUI ~I , I I I I  \IL.I,I 
rcniilins the ovrr r id i~ ig  cr i tcr io~i in ni i t ioni~l r r s r i ~ r c l ~  Iir~)t:r4II11I11C~ 
Assessing thr  rclativc v;lluc of  ccrcill slr;~w ih ;I 11cccss;lry l~ rh l  htCI1 III LIC\.CI 
oping u morc cffcctivr crop i~n l j rovcmcn~ s ~ r i ~ t c ~ y ;  III;II I\. IIIIC \\IIII.II 
consicl~rh Illc ~ol11rih111it111 o f  I)IIIII gl. i~~r) i ~ ~ l t l  1'0tI11cr ~ I c I ~ I  11) 1 1 1 ~  IIII;II \;I~IIC 

o f  production. 

Fodder as a Component In the To:a! Value of Produc t~on  

.., ,:., +: II!L n g ~ r l d  ,.\hcrc \ $ 1 < 8 , l ; ; ; ; . ! : < ~ , , , ~ , , . : " ~  :;,, \>:\; : , , ~  , , ,; : , ,  

I.~III~I.II~ l , \ t~i .~l i  :~,,'..>:i.:i . . i .~ l>, , : . ! : :  , : ,:,;,: : L .  ,. ,,,, .;\ ~i;,,i~t!-.\ 1 5 f  lhe year. 
ln~I,. l ' \  \,\I 1%. \.>,.I .A,'<! ~:: .~,. : : !>.t . .  . ,:.,:.:. .::.i,:;,' .~r : tc~c ioI~~g~c; t l  Jones. 
1'11,. 11011 lll.l..l.,; . . . i .  \ r , ! l . : . ,  1 ' .  .::I., h *,I,.!:  ti,,^. \ l ;~h.tr; i \h~r:~ and 
I t:l!iI \,I{II. ,,!I :I!: ! ):L. s :  lr',t!,,;8.. .t:-.< ,:? ,.:~ V: ( I::I.;I.~I ,;ti,l wc\tcrn and 
L . . ~ l i ~ . ~ '  \ 1 , 1 ~ 1 ~ 1 : , 1  I'..:,.:AL:: L.li~,.;5i \I I ; : ,  . L . ~ : : , . : ,  i '  I.; !tic :.IIIIICLI ~ ~ r ~ c u l l ~ ~ r a l  
!>,:I1 11: I!l,11.;~~ \ , \ I  I LIII:;~;;: ..\\IL:;:, ,: 2 L:'~,I;,,;:CIII<~L! I?? lo\\ ~ ~ r ~ c u l l u r a l  
; ~ I V ~ S ! , , . ~ I \ I ~ \ .  ~..:;~;!,~li I, ::1>,,~1;, ,,!:;:,A ,, ;,,,t1;,11! !,1;1;~,\ i rc~nl :I~I\II 40()10 
!   ill^ 1 i ~ i~ i . ,  I. c1r.11;~ ,t,i\l, !-,I!.:!!,> \L,I  .,,I:,!: \ C  ,;:, ':. !I;L,\L rc$ii,n\ arc oflcn low 
.,I l , ~ l 1 l l ~ l ~  

IIIC IIIIV,L:.IICL~ !I.,:,:IL .;, 1~ . t v . , i  , , ~ . L , ~ a ~ , h  prtxIkic~~(~in I\ another 
C:I,I:.I~.IL.I I\I IC I,..IILII.L. c'! :.,I:I:II:;: \\<IL,I:~\ 111 IIIC in ill,^ SAT. p r d w -  
titin I\ r!lx~..~ll! i l i ~ ,  11i,i.1 11111xtr:.1n! co;iipt)llcnl III 1 1 i ~ ~ r  \ysIems. but animal 
~ I~~, I~ IL . I IOI~ ,ILI;\IIIC, ,II.~ 13) 110 i i i ~ ~ i 1 1 1 ~  III>I~III~~<.II>I. I~ i~ iecd ,  thc two are 
,III!I,-LII~ I,, X:I>,IIJIV I . I \c~I~IL.~ i> r~~ \ i , l ~ ,  ,Ir:~ti;hf [>,>\her ant! ferlilizer l o  the 
,1,q1, $11 IIIL to1111 I~I.III~IVL~. L i tq* \  .II:J ~ r t y  r c > ~ ~ l ~ i r \  pr(l\,ittc f d d e t  for 
il~.i~;;l~~ slll~l 1i11lh ,~ l !~o i .~ l r  \\!:ilk, ~ ! I , )~L  ,;~ca.iIl/rd \!sterns of  prnduct i~ l l  
,IIC IILcI> 10 L . \ , I : \ C ,  1111, ,.!),III~c \\III i)tll! ,t>1:1c .1hi~11 gr:~d\i;~lly. For the 
I I I ~ I ~  Ir<.lug, III~I.I : . ~ ~ n i c ~ ,  i ,~ ; l l ln \ iz  I.! yr(,Ll~~,c t~w;c~c* and w e  cereal straw 
!,,I II~L.II (\\\II i i \ i , \ l~~,L %\I():  i i i t i ~ .  \ l i ~ j , l ~ ,  I c~ :  101 1ii~1rkct111g. 

I'or !Ill, IC:IV~I>, 1,11111~1, III S,\ 11i,i1;1 ~ r c  c ~ ~ n c c r ~ l c ~ l  no1 only with 
cr:1111 \1~.1,i 1 ~ 1 1  i !~.~~ll .i1111 I C ~ , ~ ~ C I  )icl,l I lo lh  ;IrC Inlp6)rrnni compnncnls i n  
111,. I~~I. I ;  \,I~LIL, 01 ~ K ~ ~ ~ ~ ~ C I I O I I  l ' i ic \.iIkic &)I wrc,iI \tra\v is derived from its 
Il.r. III rli~,crln;: tIic icG,,i ~ c ~ l u i ~ c n i c i l t \  , ~ i  tx~llt)~+.\ . ~ n d  milk animals. Indeed. 
c ~ t j l l  qr.i\\ ;itid ztti\cr ~,III\III~IIT ;I ni;ijt>r icctf reso t~ re~  for ruminants, more 
ilIil'ori.1r11 111,111 L.II~II\..IIC~ !OI.;I~CZ I~cc.i~i\c c) f  io11ipt i l ion lor land. Except 
\ \ l ~ c i c  .I I~L~L.I.IIIICL~ rn.~lhct h;~\ dcvclopcd J l r t  10 a strong diary industry, 
I c .IIOLI~IL~ I*I~<c L.IIICI. ~ ~ i I ~ i \ a t c t l  to~ l t ic r \  uc I1  3s mairc, sorghum, napier 
~I;I.,\ ( I'~.II~II\CI~~III picrprrrrror~ Scllum) and lucerne (dlt-dicago sociw) 
11t)t \ T I  \\ILIc~~~L-.III. ( i~ . i / ing I\ :IIZO I i l ~ ~ ~ t c J .  I I ~ I~  Iwcomes increasingly so as 



.~[)lii~itl cticro;~cl~c\ oti roni111111i;iI ~;I\IIII'\, I';IIIIIw :II~;I\ ;IIIII Iotc\t 
,JoIIII:I~ 11JS5), Mo\t 01' 11i' \ o ry I i~ t~ i i  :IIICI 1)c;trl ~ i i i l l t ~ t  g row~ i  111 l t i ( l i ;~ I\ 
cti;1r;1ctcri7ctl ;IS d ~ ~ : i l - p ~ ~ r p ~ ~ ~ c  (g~,;~iti ;11rt1 foil(Ier), 

0lrrcrv:ctions I'rom rccrnt vill:~gc survey\ contluctctl hy I('I(ISA I III 

\r.c\tc~n I l a l i ~ s t l i ; ~ ~ ~  \Irow tI1;1t crop rc\itluc\ (pc:trl 1111llt.t. \r~~ghirrri. :~nt l  
\v11r:11 \tr;~\\,) ~ o t i t r i l ~ ~ ~ t r  1110rc 1tii111 S0'!dI 111 tttc IIII:II tlry \vc~p,lil 111 IIIC 1I1t.t 

01 111iIk x1ritr1~11s IIII :III i1n11~1ilI Ix~siv (l(' l l lS,l ' l '. 1002). I);II;I IIIII~I ;I v11I;ti~c 
\ur\,cy c:~tric(I out 111 \vrstc!ti ,M:~I~:~r: i \ l i l r ;~ i ~ i ~ l i c i ~ ~ c c l  l l t ; ~ !  111y ~IIII~II;II-L, 
( t n ; i ~ ~ ~ l y  soryl~uni \t~lvct.s) i ~ c i n t r i l ~ u ~ i ~ \  1l1.1 \vct.t~ 20  ;11i11 45'Y,. LICOCIIIIIII~ 1111 

l l i c *  se;~so~r, o f  the IOI;II dry \ve~gl~t l 'cc~l fc* t I  to t l i~ i ty  ;III~III:II\ l>y \~ii;~ll 1;1tt11 
o\vlirr< ('I'IIOII- is/ ( I / . ,  IOSS). I l iyh \c;~\ori:tI ( l c ~ ~ r t i i l t ~ ~ ~ c t ~  of  C I I I ~  rc\ l~I1~c\ I\ 

~111)1iortr0 Iy ;I st1111y in so111Ii Indi;~. Anlong \1ri;111 t l i l i ~y  :~nd c;~t l l~ :  tt\vl~ct.\ 
III 'I ';~liri l Nadu, tlr\ I '~~tlclrr ~>ro\litlrtl I? '%, r l l  tlic tlry 111;111cr :III~I~I;I~ IL IY I  
Iro~ii A\tgu\t 10 0ctol)cr i ~ t i d  ll lori* 111:111 5110/:1 I'rorli 1:111ti;tr\. to ,\111t1 

(tvlcl)ll\vcll, loss) .  
1 ' 1 1 ~  !i~,v IOIL* III vr111i rc\i11~1c\ i \  p t t i l i :~ l~ ly  III tlic II~;III~I~II;I~~I.~ i l~ctk  1 1 1  

1)1evtI11ig stock: ~IICI\ lot I;IC~;IIIOII or nark III~IIL.~ L . I I C ~ V ~  L ~ ~ I ~ ~ C L ~ I I I I ~ I -  

11011 ( N ~ ~ r ~ l l l l o ~ i ~ .  I1J8S). Ncvcrtliclc\\. CVCII 111 11rl1;11i ;ir~.;~\ crop \II:I\\ ,IIIII 
\Itrvcr ron\titutc :iri i ~ i ~ p o r t : ~ t i t  l'r;tction of t h ~ ,   lit,^ 01 l i i i l k ~ ~ i p  : ~ t ~ i ~ i l ; ~ l \  

('rop rcs~ducs iire :~ l%o inil)orl:~nt 1111. I!I;II~!:~II ;IIII~II;I~\. 111 CCIIII;I~ 

A i i  l ' r i ~ l s l i  I c c ~ n  M I I I ~ ~ I : I I I ~ I  I I I I  I>~~~IIII~~III.IIIII~ 
\c~rgIiuni. pri1r1 n i~ l lc t  ;tntl pn(ltly stl.;iw COI~\IIIII~C\ ;i rii;~ior \li;~rc 111 t l ~ c  
c:~tt lr  f c r ~ l .  l l r y  I'o(1tIcr contrih~~t'tl : ~ p p r o ~ ~ ~ ~ i ; ~ t r l y  O i l " 6 s  ;IIICI -!5",;> of  I<II,II 
dry wcighl fectl i lt lring tile tlry \ulnlncr \c:i\on In IIIC A1itl11r;t I'I.I~I<,\II ;ttitl 
M;~I~ i~r i t \ l i t r ;~  v i l l i ~ ~ : ~ ' ~ .  rrs~rcctivcly; (111ritig lliC rc\t oI thc ~L~:II. IIIC CIIIII~I- 

I>LI~~I>II 01 dry I'oddrr (ilncl grccti \v11cn ;I\~;III~II)IC) v:tt~t+il I>L.I\VL.<.II 211 .ttitI 
<i l ' ;A  (b l~~t :~v i t I l i  ;ind Antlers. 1001). S:II~LIIIII~I (IOS'?) ~L.I~I~~ILII III:II 111 

v i~r io t~s parts of \ctrii;~rid ~III>-S:III;II~III I\!~Ic;I. ci111Ic ( lc~ ivc ~111 III 4 i ' ' 8 j  14 
ll icir totill :~nr~u:~ l  fcctl int;~kc fro111 crol> rc\li~luc\. :11ii1 1111 111 II~IIIII!~ 

l~iclcl d;itii 1111 <org l i~ t~r i  gr;1111 ;11i(1 l ' i~(ltlcr y~l.ltl\ ;II~LI :1s\111.1;1ti~tl ICL.\ 

were u%cil to ;~\srss ll ie :ivcrii&:c C I ) I I ~ ~ I ~ ~ L I ~ I O I ~  o f  l ' t )~ lc I~r  !(I t l ~ c  IO!;II \;IIIIL* 01 
p rod~~c t ion  (ICXISA'I'. IOOI;I), I~I~IIIK t l ~ c  l t l - y c ; ~ ~  [>cli1111 I'ro111 1075 111 

It)SJ. tr:1tliti1111:11 \orghtlni stri;\s's c~~ t i t r i hu t~or i  10 t l ~ c  t01;11 v;llut. 01 1>rot111~- 
ttoli ;~vt-r;~gctl .40''4t 111 I\vo l( ' l<ISA'l~ s ~ t ~ i l y  vill:t~:c\ 111 u.titri11 ln111;1 ( I';II~IL~ 
(I. 1 ). III romc ycnr\ the ;lvCr:igc con t~ ihu~ io l i  rests III OtI'hr SII~):~~III~I \II,I\\'\ 
c ~ ~ r i r r ~ l ~ u t i o r ~  :~\cr;~gcd only IX1% in il t111rd v i l l : ~ ~ ~ .  ICIJ~.LIIII!! i~ I ~ I . I I I ~ ~ , I ~  
Io\\cr price o f  \orgtium \rr;l\v in rhi\ p;~rtirul;~r reyon III' ~I,III.I~;I\IIII;I .IIILI II 
liigll hi~rvcst i l ~dcx  of 1noi1~r11 cillti\';~rs (M('3) grtnvti t l i c ~ r .  

, . I lie s;tnic I'irld J;II:I intlici~tc ;I vtrong ricy:~rivc i ~ \ \ o c i ; ~ t ~ o ~ i  I~CI\\CCII 
Criiln yicltl ant1 lotlder's cori t t ' ihut i~)~~ to tot:~l v;~luc 1)1' I>~I)L~II~INII~. I 11:tt I\. 
lower-than-avcrase gr;~in yieltl is ctrvrrl:~tccl with ;I rcl:~rtvcly Iil;l~c~ 11~1- 
centage contribution I'ronr fodder. ' l ' l~ is  suggests II\;I! gr;lili y~c l t l  I\ ~ i i t ) ~ ~  

vulncrahlc to  environlncntul stress tll;~n fodcler yield. 11' \o. :~rr;l\ \v11Ii 

Table 6.1. Sr:rqh!tm st,w ~:.+.~bu!'!i,. :c '"c ![,'a: mbc' r l f  ~ rqk~c~ lon  selecled v~llaqes SAT 
Icdta 7975 tb.21.tch 178.: 

' S ~ ~ , ~ , . I - I ~ ; I I ~  .I\~.:.I::. !,, III,, ~ Y L ~ I , I ~ ,  SII,.~,, ,I, \ t ! i I l i t .~ l'r,ttll.\l~ ;IIILI Karni~laka. 
I I , , I I~~ !  : t \ <  IL~I~IIIIL~I-. IIII~IC \\L.I~II( II~L!~IL,I- >IL~I! ~II~~ICIL~I:I~I~I~S than areas 

.,. 8 1 ' ;  !i,:lii,t 1.1~1111 I I I I ~~~ I I~ I IO I~  ~~I~IL~II!I,II. .i~(.li .I\ ~\I:I~I;I~;I\~~I~;I. 
1 )II I)IC t ~ t l ~ i ~ r  11~11i~ l .  \II.I\\ ~I,IL.L,, .IIL. i ~ o ~ i ~ ~ ~ l ~ r ; ~ I > l y  Inore viiriable than 

:I,,III IIII.,~,~ t n ~ , ~  II!IIL I 1 IC 1 )  1 I 11-c 'N..I#IIL,~I<C I)!  ~IIIIII~~I it1 lY72. 1984, 
.II)LI IL)So ~~I.I~III! ll.111 I !  "L,,I:c.I II~III~IL~I r n t l  \e)rgl111111 \!raw prices than on 
~ ~ ~ ~ , ~ I I I I ~ I I  < t : ~ t i i  l>tl{,,.\ I 1111kc cr.1111 ~ ~ i ; ~ r k r t k .  Ioddcr liiilr!iets are 'thinner', 
.~o t I  r11,l .I, IIIIL.!:I.IILXI L~IIIL.~ ~~>;III.III\. or I ~ t i i p ~ ~ r i ~ l l y .  'I'he hulky n a l u r e d l k  
L . ~ ~ ~ i ~ t ~ i ~ ~ d i ~ \  . ~ t i c I  11, .I\\IN.I;IIL.~~ 111:*Ii Irilli\p(~rl;$tlotr ;II~L! \ l o r a p  cocIsrccoun( 
l t ~  tlti\ !;ICI. l.lie ~ 1 1 ~ - . 1 t i ~ l - t 1 1 1 \ $ 1 i  ti'1t~1rc of  f~tt i t lcr prlcc\ sug&ests a 
~-:IIIL.III , , I  ,II~L~II~:III\\~I\ ~ I I ~ I I ~ C  :II~I! \bc;ik t Ic~i i ;~t i( l  yc;lr\. p r k d p s  in r e s p m a  
! , )  OIIIII~CL .II~CI t111lL *1111tii.11 d ~ t c \ t n i c t i ~  t l ~ l r ~ l i g  tlrouyht pentxls when f* 
~ I ~ l I l L ~ L ~ ~  ,It\ L l I l  

1);ttc 1r,b111 1l1t. \11-11111t:1 ( ' o o r ~ l ~ ~ i ; t t c ~ I  S~)r;huni Irtrlirovcmenl P ~ ~ ~ c c I  
(,\ I( .\I 1'1 : \ t l t , ~ t i t ~ ~ ~ c l  \ :I~IL.!,II ;II~II I l \ l ~ i t l  I.r1;11s I I ~ ~ N I W  ~lcnloflslfat~ the 
IIIIIII'II:IIIC~. OI ~1rv !o( I t I~r  III 111c I~II;II \;IIIIC t l i  [ > r o i l u c t i ~ ~ ~  of coarx ccreak 
In t h ~ ,  4 \'I' 111 IIIC , \ t I \ ;~~i l~c i l  Var~ct;il i r ~ a l \  using the All-India Avenge 
I I I I ~ I I  I o I 31 v;irlcllcs ~c \ t c t l  c:lcIi veitr from 1987/8H to 
IOSlt I r ( l .  111,. ;l\L.r;,jic i~t,ntr~l>t~t~cin I)! fcuitlcr t o  the rolal valw of pro- 
(111ctio11 \\;I. -!I)*',* ( l ' . ~ l~ l c  (,,:). 'I'lic IIIS~C'\I ;nrcrugc contribution (53% in 
IoSS S O )  15 ;I\\I>~I:II~~~ \\111i  :I rcI:itiveI~ poor production year (u&w 
~aln ia l l  : ~ r ~ t l  \ v ; ~ t ~ r l o ~ g e i l  s t~ ls) .  I n  the A d v ~ n c e d  Hybrid Trials, the average 
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Flg. 6.1. Sorghum grain and fodder, real prlcc indlces. Solapur. Mahar;lShlra. 1971 lo 1990 

Sourco Slale Markellng Cwporalive. Sdapllr. MaharashIra 

contrihution repreacnlcil 4.3% of lhc tot;~l villuc o f  O~II~IIC~IOII. 0 1 1 ~ ~ .  
ag;~in, the liighest average conlr ihu~ion (48"L) ~ ~ c c u r r c i l  111 IOX8/XL). 

Somc variation i n  thc contrihution from fodder I\ oh~crvcd \\allen IIIICI - 
state comparisons arc madc. More Invourahlt. cnvirt)~lnlcnl\, sucli ;I\ 

Mahilrilshtra with its tlcep, fertile soils and highcr ;1n0 Illore i~ \ \ l~rccI  I;II~~- 

fall. have a relarivcly lowcr pcrccnl;rpc o f  co111rlhitI11111 l'1.0111 !hc 111tltl~r 
component (4S1)6). I n  Andhra I'rinlcsh, a lexs l i~vour;~hlc ~~VI~OIIIII~III. tllc 
average contrihution of frrtltlcr was highcr (57'%,). I;or I~yl>r~i ih. thr. I ~ r i l i l c ~  
contr ih~lt ion was lowcr. hut simil i~r tliffcrcnccs \\.ere ohsc rv~~ i l  :I~III\\ 

cnvironnicnls. 
The conlrihution ol' lotltlcr l o  total v;1111c of p r o i l ~ l c ~ ~ r ~ ~ ~  i lcpcncl~ (111 

relative fodtlcr anrl grain priccs. 'l'his rc~tio hi15 I x c n  incrc;~r~tlp II\L,I ~I~IIC. 
'I'hc longest ant1 tlrost credible li~iic-serics t l i l t ;~  on .lotlclcr ~>riccs conic\ 
from a wholcsiilc fodder market ill Solapur, Mi~har;~ahtr;~, I o c i ~ ~ c t l  111 IIIL. 
hcitrt o f  the pc~st-rainy sci~son sorghum tr;lct. Wholc>;~lr. aorpl1un1 rrr:~w 
priccs rose eightfold, from U s  12 per quintil l i n  1970 to K h  114 ire1 ~l11111till 
hy 1990. I n  rcirl terms, i.c. iiftcr making ~ h c  utljuatnicnt for ~nIl ;~t ion. IIIL. 
v i~ luc o f  straw robe hy rnorc I l lai l  35'% ((Fig. h. I) .  <;t.i1111 p r i c c ~  i~lhtr ~ L I ~ C .  

from Rs 90  per quintal i n  1970 to Rs 280 per quintal i n  IOOO. I lut 01 
grcatcr iniportance, the real value ;iclually declinctl I,y i ~ l x ~ t ~ t  .15":1. ' I 'hi~h 111 

1971, thc aorghuni grain price was almost aix times th;lt r r l  hIr;~w, ti! 101)O. 

Table 6.2. Average c,orghulr $r311 and lOdder ylelcs an0 assoc~aleb 'value of prcddcl~or, 
All-lnd~a Vaharashlra and Andhra Pradesh ind~a 1987-: 909 

- 
Avuraqe Aver aqs 

y~eld Iq/hajJ value (Hs/t iaL To:al Fodder 5 
-- - , - -- --- . 

valde conlr~bui~c,ri 
1.ocat1on gra~n fodder grain lodirer , h ~ , , , ~ ,  ( r 7 0 ,  

-- -- . - - -- - . . . . . - -- - . , - .- 
All lndrd 

Var~ely 3: !:ti 4 2 4 , :.i,5: 43 
Hybr~d 38 '06 j 3 e C  sf&; . C ? L  +J A ?  

Msharashtr,? 

Vat ley 38 :a :  . A S . :  . , - - ,  , 5;;  ri 
tiybr~d 63 - 2 2  6 A2C L 36: '. ?3! ?; 

Andhra Pr;~dcsh 

Var~cry 22 102 ,̂ 6 d ~ .  :. 55'; 5 5;: 
. . 

Hybr~d 34 u r  , 5 52C 9 'C.2bi &- --- 
'AvQIIII]C(' 16-ZC .F:rCvC$' ] p n 8 > ' \ , w 6 ' . ( ~ :  J: (.35! 5: ':11 :.PA p3:* ,Pa1 '.,. 4.8 5OC.Z ' C  F ; i ' , c . e S ' : > *  

?I~larr.ilirr.+ dna 5 oca::;nr4 ! nr.2r.a Dfajrs,  .-.I- - 2. * :a t  : r .  . o,.'d.i. 

i).i%e.l 011 r, : ,#j  gra r  a i i t : ' :CL~:  ;is:.-a-.eb! .:,c.cvv:.l:, ; . r+ .  - -  ' 5 . :  2.: :is li , - a .  , 4,:'a ': 
a ,  ,, y,a.].e 41ah$<r*$%,;.,, .,v:cs '5 $ ! z,,;s;:. I.-<..+ 2.-,>..,;,. 

$;lr,vrn 4lcslp A(jv2npp(j va,.e:3 d?,:! -4,!>,,c : r , ~  ; C.'&U +:6Pf ' % >  . $ 5 ;  3. ; ,::a *a,%p' z? ;@< 
'.l,l"araslra an0 >'aaeiP 



sorghum itnil ~ a r l  millet. the two ni i~jtrr  coilrsc g ~ i ~ i l i  cerCi~Ia i l l  111(11;1. 

dcclinctl for all but the lowest incomc groups from 1970 to 1086. A \llrtIy 
by  Radhakrishnr and Kavi (1990) shows [hill for sonic income group\, t l l ~  
el:isticity o f  demand for coarse cereals is ncgi~tive. On the other hand. milk 
arid milk products havc onc of  the highest expenditure cl;laticitics in Inili;~. 
Kadliakrishna and Rs~vi's srudy ~rrojccts the per cap it;^ tlcni;~ntl Itrr nlil l i III 
incrcnsc at 2.3% per annum until Ihc ycirr 2010. I l~p l icr  than lor  iiny olti~.r 
food group. 

Criteria for Selecting Modern Cultivars 

Modern cereal ci~lt iv;~rs havc a grain yicld p o ~ c n ~ i ; ~ l  111;lt i a  t\vo or ~ i i o rc  
rinles that o f  traditioni~l vi~ric~ics. Ilccausc i ~ i i p r ~ r v c m c ~ l ~  in  crolr {:I~II~ y~cItI  
potontiill has conic i~bour largely lry raising the grain:to~ill Irior~las\ ra~ io .  
i.e. the harvest indcx, g;~in in gritin yicld l i i ~ h  COIII~ ;it the CO\I 111' r c t l t l c ~ ~ l  
non-grain plant yicld. 'rliis cffcct m;~y hitvu l rcc~l  c~l>\cu~.eil Iry iriipro\c(l 
crop management (I'cr~iliscr apl>licarion : ~ n t l  plant ~ ) t . ~ t e c l i ~ ~ n )  ~ l r i i : t i  r;II\c< 
rota1 plant biomass. I n  crivironmcnts whcrc irrlprovctl c lop m:tn;~;lcr~ri.r~r 
pri~uticcs are not ;~doprcd, cultivation o f  new gc~~irty[)ca \\i1\1liI rc\lllt I r i  

higher grain but lower lotli lcr yields. 
Ui~tii arc available I'rclrn i ~ n  cx l rcr i~ncn~ which c s : ~ n ~ ~ ~ i c r l  llrc cl'fcc~ 1 1 1  

planting i1:11c and irr igi~l ion on grairr and >rover yiclds ~ r l  I \ \O \ r ~ s l l i ~ n ~  
genotypes (Al imci l .  19x7). .l'ot;~l dry rll;tttcl did not il~l'lt.r 1lc1usc11 ,I 
l iyhrid (CSH 5) and ;I triiditional vitricry (I ' i~cl i ;~ Jonn;~) u~ idc r  TIIIILT 
irrigated or  rainfall conditions except when ~)l;ir~tctl very I;~tc (i1f1t.1 1 '  
July). Grain yield. 11s cxpcctcd, was significi~ntly I i~glrcr flrr ~ l i c  l iy l l r~ t l  111 
every scenario. A t  the c;lrlicst planting (17 Ji~nc). ;lr:ul1 yicltl \\;I\ SO".) 
l i ig l~cr  fol. tlie hybrid thitn for the rraditioni~l vitrlcly. S~II\CI yield\. 
howcver, wrrc 30% liiglicr for rlic tr ;~t l i t io~ial v;~ricty, h.lo\~ r c a c ; ~ ~ c I ~ c ~ \  
would itgrcc rhi~r traditional viirierics hitvc ; ~ n  ailvi~ntagc wilt1 rc\lrccr 10 

fodilcr yiclda; I i ~~wevcr ,  more expcrimcnta arc ~ ~ c c t l e d  l o  :~ccur:~lt.ly .I\\c\\ 

fodder yield diffcrcnrii~ls l)etwr.cn vi~rioua rri~tl~licln;ll ;ind i ~ n l > r ~ ~ v ~ v l  
culrivars. 

Must breeders choose bctwccn grain yicltl ;111tl I'oiltlcr yield? I s  II ;I 
qucstion o f  p ;~r t i~ i r~ni r lg  ;I fixed ;Inlotlnt ol' I i i r~~l i ;~ \s  lrctuccn gr.1111 ,III(I 
stover, or  ciin both Iw i~~cl.eased by sclccling gcr~otypc\ N I I ~  grc:lrcr IOI;II 
h io~~iass? I f  ir is rhe for~ncr, then w l i i ~ t  arc rlic rri~tlc-off\ I,et\vcc~i IIII;II ~:I:IIII 

and total fotldrr value for a given set of pnotypcs Ilcing evi~lu;~t~.il'! 
For the varieties ant1 tiylwids under cvalu;~tion 111 111e AIC'SII' I~ I .~I \ .  

there wos no visible trade-11ff Iretwcen grain yicld i~ r i i l  I~rt l t lcr yicltl. I\icilllcr 
a significi~nl negative nor positive rcla~ioo was hornc IIUI. 1Jhlril: ;ill ~ \ i l -  
India Avcrage data for 1987/88 through 1989/90, rhc iivcrilgc corrcl;~tion 
between grain and fodder yield i n  tlie Advanced V;~rict i~l  7'ri;ils was -0.00 

Table 6.3. Corrcla:~an coel:~clrn::; t,?rweeri yrd 11 y~eld and total value 01 pr9duc!tc!r lcddcq 
yleld and !otal Y;I~UI: r) l  ;:roi.L~!tor~ anr, grain y~cld and loddrt yeid, All if~dl.i Maha!astiI~a, and 
Andhra P~;lc;c!,t~. Irld:a : 387 1989 

Cira~n y ~ ~ l ( l  r Fodder y~cl(l Y 

lc!aI V ~ I ~ J I !  (,I total value. ol Ginon y~eld 8 

;I~,(!LJL!~U~I protlu~tlorl lodder y~eld 
Local~on, y?nr i '  va,ue I if value1 I r  valuel 

. .. . -- -. . . 

Ai;-/-d,,i ,I ,e,JG$ 
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Product poss~b~l~ly lronllnr 

1 . - . . . . . . . . 

Fodder yleld 

Fig. 6.2. Grain yield and lodder yield product~on possib~lily trotittc!r tor sorghum genolypcs. 
' indicate technically inlorior genotypes; t lndicale technically elllcienl genotypes: lndlcalcs 
technically and allocatively ott~clent Benotypos when the prices of fodder and grairi ,Ire P, and 
P,, respectively. 

One woulcl havc to cxplilrc the c t~ l i r c  rilngc 111' cwistlng gt'1iirty11fi (111 ;I 
samplc thereof) for grain and fodtlcr yieltl ~ricdc-offs t o  csti~hlisll tho1 1:lc.t. 
Sincc the foddcr yicld ct~rnponcllt has n i~t ,  until rcccnlly, rccctvc~l ;III!. 
consideration, such i111 exercise has ncvrr hccn citrricd ~IUI. 

Thc obvious alternative t o  the s i t~g l~ - focu?~  sc lec t~ i )~~  cri tc~.iot~ t~scd is 1 0  

broaden the focus to inclutlc foddcr yicld. 'l'his is not irlwi~ys ;i hlr;~~ght- 
forward cxcrcisc, sincc I~igll-grain-yielding gcnotyps ;ire not hyllonyrnouz 
with high-fodder-yielding genotypes. Selection of  the hcst litlcs \vIII tlicrc- 
fore require a trade-off I~crwecn grain yield and fodilcr yicld. St~rnc 1n1l)ltctl 
or  cxplicit weighting procedure is ncccssilry. One ;lltcrn:~tlvc I\ to uzc 
rcspcclivc mnrket priccs, or  farm harvest priccs if ;~v i~~lahlc .  'l'ltc i~ i l v ;~ t~~ ; rg i~  
of  this pri)ccdurc is that i t  illtroducca criteria consistent with the ;lcltl;~l 
value of the total crop, consitlcring the contrihutions f r i ~ r ~ ~  hotli gr;illi :ink1 
fodder yicld. 

Very little work has heen clone using rhc cconomic v;iluc of  ~>rirthlct~(in 
as a mcasure for cvatluating ant1 selecting cultiv;trs i n  brccclinp progriininlc.. 
Traditionally, breeders havc made their selections wit l~out rcfcrcncc t o  111c 
economic value o f  crops. This has some just i f iu~tion: whcn thcrc is a nnc- 
to-one transformation I)ctwecn gr i~ in  yield ;lnd value of  ~>rodilctiotl. grill" 
yicld is thc only product of value. 



Chapter SIX 
J B  

6.3001 Graln "due ranks 1 [ I 

Tzll :~l val!le rank? ' 

3,3001- 
. . i .,.-I .. 4 1 LA..- r 
3.300 3.900 1.500 5,100 5.700 6.300 3.:100 3.900 4,500 5.100 5.700 !i 3r)O 

Fodder value As ha -' Fodder vnluc ns hn-' 

Fig. 6.3. Sorghum grain and total value of producllon rankings based on AlCSlP trial data 
1989. uslng 1989 markel prices 

Souicc CAR (1990) 

were poor total viiluc pcrforniers. I;or cx;~nlplc. ttic v a r ~ c ~ i c +  r ;~r~kct l  I ;1nrl 
3 l iy grain-yield critcriori rnnkctl 9 i intl (1 (tictl) wlieri mc;~surrtl Iiy 1c1t; l l  

valuc of  production. Not only arc inferior v;~rictics r:tnkctl Iiiplicr than 111cy 
ought to he, hut four of the six top-r:irrked total v ; ~ l ~ l c  111' ~ I O ~ \ I C ~ I I I I ~  

varieties wcrc cxcluded from the grain-yiclcl rnnkirig selection. Whcn 1'1711 
pricr are iised, the distinctitiri hetween grain-yield r;inkiny :i~itl total-voluc- 
of-production ranking is relatively less important. With :I tlcclinirlp 
grai11:foddcr pricc ratio over tirnc the tliscrepancy h c l w c c ~ ~  tlicsc tuo  
criteria becomes mr~rc  apparent. Thr strcnglh of  the rcl;it~tinqhip hctivec~l 
~ r a i r ~  yield iintl rot:il value o f  prot l t~cl ion i\ Ilighlv t l rpcntlcn~ on IIIL* 
gri~in:fodder pricc ratio (Table 6.4). Whcn the pricr ratio tlrolis helcvw 
i~l)out 3.0, the corrclir~ion actually hccomcs ncg;~tive. <'le:~rly, tlic I u r i h  for 
w ing  the grain-yield cr i tcr i~in has continued l o  crcldc over timr: ;I\ ~ h c  
grain:foddcr price rntio has clcclinctl. 

Sornc inferior grain-yielding vilrictics wcrc cliiilr re>pcct;~hle w ~ t l l  
regard to total va l~~e ,  while some superior grain-yicltlcr\ i l irl not perl'c~rni 
well overilll. One variety i n  particuliir. SPV X 10, which 11crior11rctl heqt with 
rcsl~cct to overall villuc in  hot11 IOU8 i ~ n d  IYRY. did not cvcn ~ n : ~ k c  i t  
among the top five ranked varieties in Illnse yeiirs. I'r~lmislnl: lines arc 
being eliniinated at the ;~dvaticecl trial cv;~luiclion stiige. iind 1111icr.t ~)rol,;thly 
earlier. 

Ilighest-grain-yield r rnkcd hybrids and h~ghcut-tot;il-valilc-(11'- 
production r;~nkcd hyhrids seem to correlate bettor ~ h ; ~ n  ~ l i c  v;~rietic\. Hill 
the strength o f  the correlation dcpends on the locaticin :~ntl  or1 the parti- 
cular ycar. 

Not only fodder yield hut also lotldcr quality i i f fcc~s l l ic total v i i l i~e of 

Table 6.4. SlmuI;~:'d (.:l!,eclior coert:.crls t,l!trt?eri y r 3 i ~  y~eiU and lotal value of prcvjuct~on 
and loddo! ylrlll arid lr~tal ,valtrrx I)! l?ffir:dcl,rl AII-'ndla average 

Cor~t!ialion CWHIC~~?I! 
. - - -. - - -- - . . - . 

Grain !oddr.r G!:I,!I y1el6 f tola1 iW3rr vleld r rota1 
prtc.r ratto Ye?. value 31 p'CK)ucl!on iaiur? 01 product~on 

-- - ... .- . .. -. . . - . . - .. . - 
10 0 : ?7.5 0 802 C I22 
5 4 I978 5 5L6 9 457 
5 0 : 98C 3 359 0 532 
.I 4 ' 383 C 76' 0 ?!XI 
' ?  ' 98G -0 2321 0 %2 
3 6 '983 9 :3C C 7% - . - 
Soor:? v,p C 6 j4a  !-s.r , l  ' w  '? f3  ?F AILS'L >?,l-.r?: -. a'< ' C A P  '?T ;,;, r, ac,c ':Qb? aces 
'he S:a!r Yarkn,ls C!v,:rtar-ic 57lnnl:- 

Effects on Adoption of Modern Cultivars 

l ' l ~ c ~ c  is  c ~ ~ ~ l c r i c c  that . I L . C ~ ~ ~ ~ I I I L ~ ~ .  ~ I I  licit CL,~L..II c ~ ~ l t ~ v : i r \  I\ related t i1  

lo< l t lc~ \I~IJ ;lnJ t l u ; ~ i ~ ~ y .  1'c:trl riiillet ~ l ( ' ; i r l op t i t~n  hit, Ires11 vcr! xucccs~ful 
In \t)nic ;Irc:i* \uch :I\ (iu!:irat. On tlic other Iiand. : r~ lopc~o~i  01 pc;irl nril lrt 
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MCs i n  Rajasthan, the major pe i~ r l  millct prothlcing h l i~ lc  of  1ntli;r. I\ c111ilc: 
low, about 25% on average and negligible in  mirny clistncts. I'rclirnini~ry 
results of  a fodder taallagcmcnt survey carried out in wcstcrn I<:~~;~\ t l i i~n 
indicate that most farrlicrs pcrccivcd MCs to h i~vc lowcr I'oJJcr y~~. l r l  
(particularly i n  dry years) and poorer foddcr 1111ality (hi111 t r : l< l~t i~)~ l ;~ l  IYIIV\ 

(ICRISAT, 19911)). Pearl millel breeders rcg i~r t l  poor I(~t l( lcr q l l i ~ l ~ i y  :I\ :111 

important f i~clor in l l lc low ;~dr)p~iol i  o f  MC's ill I<~J;IsI~;II~, S I I I V ~ ~  <I;II:I 
ct~llcctcd from the 111ajor pearl millet growing ?.one 111 cc11tri11 M ; ~ l l i ~ r i ~ \ l i i r : ~  
show that farmers lllakc clear dis~inctions for stt.i~w t ~ u i i l ~ i y  OCIWCUII II;I~I- 

titrnal and improvctl uultiv;~rs, ;IS wcll as hctwccn v:~ritrtrs irnl i~~(~r.c~cl 
cultivilrs (Kshirsi~&i~r PI ul.. 10x7). 

Sorghum MCs have been ni i~inly c ~ ~ n i i n c t l  II~ 1l1c i~bs~irct l  ~;IIII~;III ,11111 

high production potentiill regions of  ccntr;~l M ; ~ h : i r i ~ ~ l i ~ r i ~ .  M('\ II;I\,c I ~ i ~ t l  
less impact i n  other regions, such ;IS Ihc posl-ritiny sc;lron u ~ r g l n l r ~ l  Iriicl in 
western Maharashtril and Karni~take, tllc p r rdon l~n ;~n~ ly  I~a l t lc t  i : rou~~l):  
districts o f  northern India (Madhya Pr;~clcsh. Litt;lr I'ri~tlc\h. ( i ~ l j ; ~ r ; ~ i .  
H;tjasthan), and sonic rainy season growing :lrc:ls ill Ant lhr i~  I ' r ;~~ lc \ l~ .  
K;lrii l i~kii ant1 M i ~ t l h y i ~  I'radcsll (W;~lkcr. 1090). Orlc o f  the cxplat~;ltio~l\ 
given for the ntrn-;~tlopliot~ of  MC'h 111 horghun~ i l u ~ i l ~ p  the IIO\~-I:III~> 

season is lowcr fodder yield assr~ciatcd with Illern. I3y h11mc c\tini;~tc\. M( ' \  
have only i ~ b ~ j a t  (50 to 70'% of  ~ h c  fo t l~ lcr  yicltl of the ~,r>litll;~r t r ;~c l i t~o~i ;~ l  
c~rltiver M-35-1 (Jilnscn, IYXX). 

Discussion 

Sorghum and pc i~ r l  millct hrcctling prc>gr;imnlcs :11 ICKISA'I' Ilavc ft~cusctl 
on incrci~sing grain yicld potentiill through incorpor;~tinp rcsis1;111cc to 
major hiotic and ahiotic yield reducers i~nt l  hy sclccting pcnotypcs rchlxsn- 
sive to  good management. At  Ihc silnlc Ilrnc, nl i~j trr  efforts h;~vc 11cc.11 
undertaken to  tackle somc serious pests (shoo1 fly, slcrt~ I,orcr. ;III~ rnidgc) 
and diseases (grain moulds, downy mildew, ergot, iind Ic;~l d~sci~rcs) lor 
thcsc two cereals; Within this problcnl-oriciltctl fr;lmcwork. the l h r t ~ r l  W;I\ 

itlways townrils improving the cllicicncy wilh which plants convert cne-rgy 
into grain yiclcl - usu:~lly at some ctlst to non-grain dry matter. Hrcctlcrs 
selected against the I r i~~ l i l i on ;~ l  Ii1II. multi-cul111. dui~l- l lurpow id;~nt typca in 
favour o f  the short-sti~lurcd. mono-culn~, single-purpose types. 'l'hi\ 
strategy appears to have hccn successful, p;~rlicularly ill ceiitr;~l M;lh;~r- 
ashtra, where production potcnti;~lr ;ire I ~ i g l ~ .  Signific.;int Iwllcfits in tcrnl\ 
o f  grain yield have heen nchirvc(l. 

Ir is questionable whether this stritrcgy will Ipc rtlcccsslul i n  rllc future. 
As  the importance of  sorghun~ as ii food grain in  India declines. its v;~lirc ;I\ 
animal foddcr incrcilses. 130th IC'KISAT anti I h r  nation;~l ccrc;ll hrcccl~n!: 
prc>grilmnlcs arc re-cxanlininl: their currenl ohjcctivcs ;inJ str:~tcgir.s. 
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I. A hybrid tlcvclopnicnt programme lnrpeting region5 will1 ll ipli rtt:lrl;lpc- 
rncnt rcsponsivencss (c.g, central Mahilrashtri~ for sc i r~h i~n i  ;111cl ( iuj i l r i~t i o ~  
11car1 millet) and with primilry interest in grain yield. 
2. A vi~rictal developrnrnt progriinlme emphasizing dual -p l~r l )~ l \c  t y p i ~  
which targets a sl)atinlly wider. erca where hotli grain ; ~ t i c l  fotldcr [lrotluc- 
tion itre relevilnt (initially, more emph;~siu mity he on yield ;tnil ~ l ~ t i ~ l i ~ y  01 
crop strilw). 
3. A hyhritl development progr;itnme cml)llasizing \ i t igle-purl~i~>c i~n ldc r  
typcs for those intercslcd mainly i n  commcrci;~l fodder s;lle\ or tllti>c \ v l~ l l  
have many animi~ls i n  the ('arm system. 

'I'hc nio\t ilircct wily to cv;~lu;~rc lirdtlcr t l i ~ : ~ l ~ r y  ~ l ~ f f c ~ c t i t ~ c \  ;Irriotr; 

gct~otypcs i\ lly l;~l>~~t,:~tory ;111;11ysis~ r i ~ c i ~ \ i ~ r i ~ i g  i1~1;lIity t ~ I ~ ; ~ t ; ~ c t c r ~ \ t ~ c \  \~ICII 
;IS IIII;II cligcs~iI)lc n ~ ~ t r i c n I \  ;~ntI crt~(lc p~o lc in .  (ic1111tyl>c f ~ ~ i l i l c ~ .  I~II;I~II> 

tlif'fcrentii~ls coultl also hc nlc;~wreiI  tlircir~gh ;~~i ini , i l  tti.~l\. Antrn;~l ill-1,- 

fcrcncc\ ( i~niount r ~ l '  i n ~ i ~ k c )  nntl t l ip ,c \ t i l i l~~y (wciglil y,i~in) ~1,i11il 01. 
i~sscsseil, '1~0 011r ktio\vIc(lgc. l1o\vc\,cr. tic*ill1c.r l;~l>or:~I~rr! ;111;1ly\i\ IIIII IL,CII 
trittls are hcilig used hy I~ rce~ l ing  prtipl:~mnics to c v i ~ l r ~ : ~ ~ c  ~IILILIC.~ qu;1111!. 
tllc costs heing trio Irigli. 

Conclusions 

l 'hc f(lcus of' IC'I(ISA'1"s ccre:ll progr:lrnmcs I~:I\ lice11 1111 Irlcrc;l\lcig 9111111 

yield po~cti t i ;~l  througl~ i11~~11rpiir:ition ( i f  ~ c \ i ~ t : ~ ~ i c t ~  111 I i i~i Ior I+IOIIL, .III,I 
;tl)~olic yiclil reducer'; ;tntl sclccl~otl o f  gcrtolypC\ r c \ l ~ ~ ~ r l \ i \ . c  I11  yo1111 
~ii:~n;~gcrnenl. SI~;I\V yicl(l :IIIL~ \lr:i\v t1~1;1Iity Iiit\c IL-CL,IVLYI I i ~ t l t ~  c~I~I~II. I \~\ 
Wttcrc farmcrs liave hcguti to s p c c ~ ; ~ l i ~ c  ;III~ ; ~ ~ i i r n i ~ l \  !>1;1y :I It\\ \I~III!IC.IIII 
role iri l l le f':~rniing sy.\lccn. sitlglc-prtrl>rivc ccrc;~l g1:1i11 t y i c \  ; ~ t c  JLI\IIIIC<I 
Rut thc vi~ct mi~jori ty of' f;irnlcr\ in tht. SKI '  ~ i r : lc . t ic~ in nl~\ccl cr~t l )  
li\,c\tock prtrtluction sysrcnis. In  order to r n ; ~ r ~ ~ n i ~ c  11ic 1~1tcnt1:11 111 tlic 
SKI', new cultiv;~r\ IIILIS~ t>t* \ucll thal 1~11111 gr:lln i ~ r l ~ l  i ~ r ~ l i l c r  olycclivt.\ :IIL. 

~ i~ t i s l i cd .  
01 ic  i~nptirt;lnt contr i l~ t~t ion 11ic cco~ioniist c:111 n1;lL.c i> 111 p r t i v i t l ~~ ig  i111 

:tccurnte eslitri;~le of  Ihc lrllc v;tluc of ;l ltcrn;~l~vc v;lrlcllc\ Ilcing ~:IO\VII 

the farmer. III doing so. tlrc role\ o f  lx i l l l  gr;llrl ;~ntl c'otltle~ ccrntl?orlent\ ;tr<. 
as\cssed ant1 l l lc r;~l i~)n;~lc for lirccrlinp tsxcluivt*ly l i ~ ~ : I ~ - ~ ~ ~ : ~ l n - ! l c l i l i ~ i ~  
v;~riclics c~ tn  lie c x ~ ~ ~ i i i n c ( l .  'l'lii> i\ ;III thi5 Inore l>crti11~.111 in VIL% 01 I!IC 
changing rclativc itnport:~ncc 01' i ~ i t l J t * r  crvct tiriita. ;I IICI~CI \ r l t ~ c l ~  i* I I I~ . I \  11) 

c~inl inuc irilo the f r~t r~rc.  
In  i~(l i l i t ion lo l l l c e  :r\{~cct\. tllc ccononll\t c;iri c ~ ~ ~ i l r t l i ~ ~ l r  t~ \c lu l  

information to ll le brccdcr  long lwtr ot1ir.r 111ies: firs(. Iiy c.x;lnilnlttg 111~. 

trade-ofl's herween gr i~ in  yield and ioddcr yield (or  gr;lili \.olut. :iritI i ~ t l t l t ~ r  
vi~lue) for ;I givcn sc! o f  genotypes. This co i~ l t l  help I l rcct lc~\  i n  ii\ses>in$ 
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