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o f r ) U t t O Q u d w h r t e b o d r P w i l S ~ t i r . l r t i ) ~ ~ ~ i a r ~ & I p ~ U  

c o ~ c r r o o a r a a i m t v w - m .  X W W J I ~ ~ * A W ~ ~ . ~ . ~ Q L  

prwLprU a r i a u  pMMpmka tm -1% out lly thLL&aq a rcll, r6d-y 

cmtrorurbl b m m  thrt .n mitleJ ta ttm mt#sw;r of the s w  wdl 

AOOPTION STUDIES 

say r.wcrrch? 

AbrpWm n a . u c h  by Zntonrtbmf Agrioultwrrl'kisuoh Csurtclrr $8 n4t 

without prme&nt, In the a u l y  197Oa, the grra#rior Progr8a at W W T  

mmiarioarrd r npdscPr o f  ruistal ud fertifiaat a&ptbn rk.lrlar aar main 

snb whut .  mat. Froca thus rtubio# parwrlbd *dificution for brt 

relieuah fwu. ?hat h u  prwrlJ1.d in th4 CIMWT -011. -am, part&- 

d u l y  in their outnurh affottr. fRRX hu IS#, rrorntly devoted r#ri 

attrnUob to dqptian roae#ch in oonjwrflorr w i t h  y h l d  gap W y r i r  in  

gouth a d  ~~t Ada. 

lhrre uo tm r ) o s  -8 why IUUSAT rhoolib ba inkrartd ia 

adoption rmQucb. Fir&, dopticm rtudirra uua fumiah hdonutbn ~ l l r f ,  

in tbe &am of inprowd tilrchsrologiur: by XCPtSlbAT r a i r r t i o t # ,  $pouiiicr 

wcryr a&ption rtubiea oeur h.lp in taahnobgy 4th- am diaarurid ia drptb 

later AA thirr 843~t.bf.b. -y, 8 knowldg+ ef a4qpt5MI $8 a ramtlri 

bul ld iq  blmk fgg: 4 a c t  u8a8-t w U h  d l 1  1 U J y  be an l l j l ~ ~ ~  of 

rg- i-ut to Amhm ClWd bOCt -t8* A8 the LUtlmta'mWmb, 

attonr tegardisrg dlfPwL# of XCRX8AT - ri'u'r l~~IlrOdObrQj,lll, 

or urrAy b+aaaq lvurkl mrgr,t.d dor a8QP.l- m- oi w 
uultivaz8 cad lpscticrr orirat.4 at f u n m  - w i l l  &&a4 gsllrrr: 



: m e r r s . ~ ~ ( r u E t ~ ~ l l L d Y l q ) S L D R r ( l l W U M f Y ~ ~  

rorr dircnwrrickn. 29n my# -tr Irrwiym Irm, em bm ukw 

@%-ante mdor.-hud) or  port (aftrol*tW=f.ot) rrallprtim .#S htm 

general (md uruPrly 1arqd or partial ( r taUo u134 #rill) qulUbSm 

RoQlr,. k w r  ron than 90 prrorrt OC Me LqaAJn rtatmant. on yricwt-• 

tutal rwouoh ham bocur UHIU~ w i t h  M e p t ,  PIVtl.1 aqdl&brL# 

sp~roralr mtlinrrb in Plgurol 1. Aqricrrlt;urrsl maouch Ln t h i a  

roQI A m d m  to tnn#rcrcl pm&mthm \rkJdr i r  .quiml;rrt to rhifthuj tho 

rup~ ly  arrrorr from 8MI bo S a 8 ' ,  fnumuod ruppty i n  turn rorrulta in a, lawas 

pcba aad v a t -  b a r t i t 8  ta aocirty of  -8 UII (S&SQ). #CI i r  

w m m d  w tho p&t of tho Sncrruu i n  y i U  rttrlbutabls b, th. icmoraq 

tion mb Uw ertiratad rrta of sboptian. ;kitrt&y thrrH tm pi- of 

inf-Am btanninm t b  a h  olt daa rugrply etama rhift, whfbk ir tho' . 
mat -t eab w r u i t i t m  paramewlt in tha rmrlyair. If inllbrr~atiolr 

on *tion i. dbrrmt, i t  ir  not feariblr to mttot ra ) r i rw  tM robole 

LU.wLW# .or-urta +vrlurt5on w i t h  8 p~rtirnl .quiXwi 4ppfeaa alro 

~~ on tba -ot+b e b b  of .brr9FLJon by Laaovatfrra* 

~ ~ l i k ~ Y t l r w w ~ k w f r u l t + d k o r , ~ ~ ~ ) t ; k e y a w M o n  

m m y  unrptioar, but thy Q provh  fairly nliaP11a snb elam QUid.1- 

an . a i c r i c  a a u m .  ion @labom- prar.l M p U l b r -  - 
require 4 -OIt iRWwtlJlt in an YD6 JrYOUtOM. T&#Uc J d &  dlt, 

gusl.d m mmnt qucrtkuu a8 tRe diLfenmu -act to difk.nrort gs~rrpr 

a e r y  f- -d i f lhrrbnof  SrpPawlrd l2b-w. mcrMrkHc .arnarix 





& 8 rtbclight ta thLr bircnurbn, bqwct m r ~ w m t  a t  ZCEiZSAT w i l l  

k r dumiag md ahlil.ngw t u k  .nd w i l l  d l  tor r croorr -r- 

nlrthwuhip batwcn b t o 2 o g b l  r c f m t i a k  ud m m o d s t i ~ .  I t  is rcrl.tlwcly 

cuy to mmlurCI thr, Lqaact f t m  adoption of r hi-yialdirrg cultivar ruch 

a8 4 mi- hybrid or r buf rteo va.riaty i n  a, high fert&Lity, a s t \ r d  

~MilC11 OX irrfqat.4 rnvlrwrrsantr it FCJ u c h  prphll#rtie to srtbrta 

thm imwt of mnhurcacl yiold s tab i l i ty  or q w t i f y  increases i n  y ie ld 

attribut86 to fqrrowld dlsoarrcr, Inaect,  ud onoirormunt.1 resirtame in  a 

1- f w i l i t y ,  C b y W  SAT envtranarmt. Crog loss ud lewl of infartation 

rurvoyr by u\t#aologlrtr r d  pathologirt# ahodd prow wsful i n  a i r  

reg-. 

rJhrrt type of dopUon - 8 ~ u c h 3  

While ono cur u k o  a good cut# for ICRISAT su#ort for ad01)tim rcasar.rch, 

ruch r . u u c h  h 8  to bs cuefully defhwl and well-t.ocus@d. W S A T  

shoukl oniy be intererlcd in r rurgs o f  adoption questitma, speci- 

fiartly thou@ that inpi- b h c t l y  on the inatktutrs's agricultural 

rrroa%h rmbrt.. 

The adoptLon litarrtunr is J L I m  Ud cutl  mmas a ntabrrr of 

diaeiplinos, but it can rroa#wbt arbitrarily bo classified in- the 

follarw thrw typu of ahdiar: (1) surly usepturce, (2) bifftmiors, 

and (3) la- daption. typology i r  baaed on the AdopZioa-Qiffurioa 

cycle for sgrWturril Imovationr. 



A &qbtiQ mttU3 cl#uc bOt O b W A ,  IWf i t  11 II1, ~ f t L f  QQDllltLPlLlt 

ltra d l a h  W elmity aQptioa a N b i r r .  D & C h r A a a  a d h a u l y  mt&xr 

W M o l l ~ t i O n  abmt *a h l m t t Q n  @pro& tO WID funre, 

~r ~ igum i ,  awvu 1 w c t m  th. twid ditfuaim el. r rclp.rior'innontioa 

l ike byt#rtd n i u r  in 1- or MYV Ilblrrt i n  tb PwjAb w h u o  th. adoption 

cyaSe wu oorpletcd in only ahmtt fiva yaur .  *at innatnt;lloou biifwa 

aLdh rorr alowly a8 refloetad by tha aaaonb Soglatia ourv, i n  F i p w r  2, 

Rural mocrf.1 ncirrntirtr haw doou~ntrd rtrqar of rrwuwra,  intnnrt, 

cnct-tioa, -a, ~d r w l y  d o p u  w b l ) t i y ~  t h ~  (d~ption-difl~l- 

prmaacr. W farnun hrva had uKwqh t h  t0 wposienae thrr fLrrt  thsw 

03: four rta9.1, thry oftan rrjwt tha innolortion awing tha r r t a  of 

adopt- bo platam out s t  r r r ta  r ign i f imt ly  l u a  t!!a 1001. lrwr te 

twnty yoam aftar the innantimi w s r  firrt Introduc#rd i t  i c  not mrrvrur 

b0 find that a CFrrt-gamr&%bn oultivu or prrctim hag "matured" or 

1Prrrel1.6 off at  rwh a aiUng 1-1 of abpth. 

Mort invwtigrborr hrrP tocnurd thrh httantion on tho diffueion 

phase of tln faglrtlc atma. ltmy hrva lookdl rt wha fkrt &opt#, haw 

infamation qrmda rrnyl bmur md haw intrrprrring vuirrb1.r rudh u 

-iff, OOSl-, -btI kr#rldg8, anb -8 ud ohannrI8 of 

-4th d t i u a  dlt'ZU3kWI. 

Pplldt in thir dwrrr Fr m ururlptbn tbat th tmoration &a &air&&# 

theraibttr, the cinraut.rirum of tbr, hfmvattar am rmt Mslyrd in 4th 

# ~ d t ~ t ; h + i r i R t e r e c ~ u f ; U I t b e l k l O i L O d l l W t ~ t b d .  lEh l ldkLhOlP  

t b r w ,  amdim u a  1-y Wumd a t  irparroLkg .x t r ruh rFftoiamy in tho 

Wfu of trhnraloqy. SIQS I&, aa olpiag Ikt(3Jd mmk 



Figure 2 .  the a&grtion-dlffurion cycle end logistic curves 



Pot theme ruuorv t& buU 90%) of -tion nooamh dorrr 

ot m c b  u bma drtrrr*sblptioa .arllyrlr. m a  aoUhg l m l r  of 

¶%a -ham -4 rtdliw $8 that th moat p m n ) A #  aplrru- 
U o n o f r b y . o r F ~ 1 ~ n o C . d P g t n r ~ i . U r u d f ~ ~ i w v h ~ ~ 1  
Mturr,&.i. tbttba8%pC%a4&ammmaii)yf.ld * . l l p ~ ~  fuawa t r  #rU 
or nil, *la f# atbprr ft A8 imignitiaurt QI w diffrorracrrr (#om@*# 
rrubtk) irr mils, clLrtrr, watrr r r rWi ty ,  uab ol3ur btomicrrr2 
(p.nJjl .Rb yidtrllunn, p. 893). 



Of m, rnornnatwm u m M l r i r r o l r r d ~ l x a t a r S l r v r u r t r b 1 . l  

ZIllrt oandith on-fua profitability, RyF iau l  dittu-nr in tlw r j r i -  

Wtural lyllfl~rt a y s t a ,  pwtkulu w i t h  mbqam5 b) a d ,  OwrtUiur, 

urd c-t Ulricsihrtlan, oenrld nt;nmqly influma doptlba.. Fo 8 mwh 

1IDf8 lfjitd Wt, n c g w  diffc kn # O C k # r c a o ~  d r i U c c ' ~ i . R ~ ~ r  

01 t.tl.rr O O U L ~  8100 croaw 4i.puitim L rag- *&. 
the rnylhrrir Ln l&t+ Idoption rhdy i n  oln &atUldjEk;l I~wIXWIIIL dilfar-  

+nockl in t.cthnology by rnvi r#rmunt inter&at;loar. 

Fbnouah on 2.- a d o p a  cnntrlns 8 nubu: of pitf&ils. P i n t - u r d  

-8 $ 8  8 fail ing oarrur to rort *tun re.errdr - tMm Lm s trm&ancy 

to ?&I1 p r y  to the *fMhg what you rr8 LmMn9 fora 8ydmm. *tion 

rhsuch  on tb R&& pmjact in nertloo ap l tar lus  thk difticulty. 

Rsvoerchrrn wing diff~rlwnt nroQm&logiru attcribubeb the rlcnrer-ttm 

atpoetad adoption pubnwnos  of  ncmmmabd frrtlliurr and planting 

practice8 to r dimrre  set of ~n8titutAoaW, 8oc i~~m-c~  Mb agm- 

climetic owrrtrrhtr (Tabla 2 ) .  D i v m r r i t y  in rc~ersch mMJt8 spnmod a 

habrogmmtu and of tsn  aonflictfag u n y  of policy bplAcatlanr. 

Seamay, reoondary btr suarririnQ d i w ~ s a  upectr of regioaal 

titavimmmtr rro h a d  bo amatnrot ~ . t i n * t O a  for the baopadmt vuiable8, 

Thir rtrwld be much less of a pmblen in  Indir thsn in o t h a  aountriilar. 

We 8tUttBd 18- idoptinn on hybrid sorqh'lls Mb hybrid 

psrrl mAllet in W najor producing etatar of  ZaAtr, Ihe  #top in 

b t h  studier $8 to aorutruct dbtrictwtcrr .t&m reria profFlrsw on rates 

of rdopUon by culltivar in tha khuif ud rsbi aeuonr fxtm 1964-65 to 

Lg*BO* lhir step hur ha fOIT P r w h .  1Cr.lrw 



D ~ U  Inatitutionrrl; 1 naf LiciencSar llprrwo th4 rffiofmoy of 
bacaQrLiv+ in fha orodSt, inrtitutiorurl pmqmnm 
u u l y r i r  .rt-ion# and 

amp inrurulor I 

prqlr- 

L I: 
pmtitabili t y  fettiliul a t  planting 

on T y p  A rot& 

WW 0 h ~ Q d i t i i t  ~norrt.inw; bco~rlop fswt4zmdiat4 
LSarwu affrortmAty tavcdrnologSw anU inter- 
p r O $ X ~ ' '  oat ef urn ar#3fCk mganl8attcrsls 

awh u mlidarity gram 



ht trucrg iau l  bifttrrkm a tadha  0 th. dop tbn  of a m q h k l d  nat1l.t 

hyhr- w t l 1  rim bo anuu/trdl to Cll)ri#r fvururdr hy@t?t)e8+ll. Hultfp29 

raqzu#m trcmaiqun w i l l  ba WH4 to aplsin !nt;lUidIt?iCt varLI((;IQII 

t4 rbr;yptioa. 'Ihir rcureu* 1rIx~44 pmvib r cSaror ?Ictuua of rrrg-laral 

p m & u t h  omiro-trr far la- urb poarZ nillet. I t  rlu, of ten 

mpla olpprrtuaithn hor mlW10tatAm w i t h  rtltr, ~ i ~ t w ~  un)rrrr&tlar. 

clmrly on ths hesLs of on-frur tearing ud mhoulb on cul t ivur  and 

prrctkmm prior tro *a i r  r ' ~ l ~ u e  ar r+aaudattona. Prylnrtically, sany 

nrtbml rmeuch pLwJruw brO not hlWt V~(P~OUI  program^ o f  o n - f h  t~llltlnQ1 

thnwlatora, 8th jectr for rasouch on ini thl rQption rm -80 fumn 

wM dmatxmtrrta tho wcr of ttVkc t w o a w d a t i O n  rftar it i r  rrtersad. 

A cud# uqrle of -a fuaurr who hrvs r tint b n d  -1-0 

Critarir a r a m l y  UllCLd for thdt avaluatlen Lnclude the area planted ta urd 

tntrd in  t b i r  f i U  in tho plcsvi~w par (#Lldebrrand,' 1977). ?umz 
1 

f 

aaewP;u to th? technology fraa the fixst preplatirug operation .- .- ta M a  laet 

parthmwrt opurtbPa i a  cnrcicl fao the m u ~ ~  of  aay e e  acwepturcct 



aaqud f4-y em # ~ w  traiw but MDW .* .., poot ly  on awt 

'L)wraa typma o f  ~ i + r  my not uzura mbatantiro nru finbtng~, 

and b r  tbo biorogkral ecSmti.t thy my ~crpp.ul to ba a pkintul nnb+rl?q 



Yield potential  in nonocuAturrr, 

Y h l d  potrntiml in maiw/morghus! intarcrop 

RxWor ytold 

Oisrsara rorintance 

Law nrrceptibility W bird a g e  

l e ~ a g o  quality 

krbtancsr to rtoraga pests 

mrtilla quality 



a;li. y u r  w rill fsmq arrt o u l y  Illoargrt#or, mmuah )oiatAy w i *  

tam mm LL~~OUCQ ob am wtet+m tmatma- tmtrrb 

LaF.nwPrrm f i r l k  in-*, Igrri+rgur, r s b k a u n & u t ~  -put 

bo yau8. Q3cr-t an iQ. m3k).U &P(tP, ae41Cd16.ta tbr ear ly  

~o#ptuno, rrrltutiarr in 1982 48 prrull rilht 4 h t v a r  -75 i a  an 

ot bro ulnifiwrmtr *IQ bmo4am feql i t  i a  klQ *l&iMbd. 

r u l y  umptaaa r W r  .boulb not ba an ma,@& .n#rt in 

t& IC#ZIAT lfoanaria ProrJru. 'may &pond on u)M, 8typ of taahmlogy 

bmlqmwat mb on tho cknrrld fam UcxlogAtal rolaurtbtr.  # u l y  

n.urch .I- hu g#>d potentla& for 4.nrloplng adoption #rt&&bgiu 

~ f t r l  bo M- PCoglMI wltiwk;lfa 1 l i m 8 t l .  I 



Q f SK ueserRcn ' ' ,  

Tho BcmmLcr P r o q r ~  ham built qp m .srWla rrsbrd in rirk-mlrrted 

inrtltutr m j m  r aarprratirr rdvurtyy hrrs nat h n  r d t b s n d ,  Rink 

Sa not w r y  to brflna, but tb tm qrY3)U In ?Lgure 3 shed #r, light 

on h n  ria& koavr r prbslss. eap .ra  net rotutlnrs dtrtrlbutionr 

with irqFrcovrd ( X I  urd trrdithml IT) ~ c ~ l o p l a r .  In thm f i r e  graph, 

tha mrau+b technology cltauly drrinrter Ow tradit l o d  and any 

rat ionr l  fa- would c b r s  I .  In the aeo0n.d grapht thr m v o d  tach- 

nalopy has both a -tar variance - ahlgh;rr probabilitt of Incurring 

fo8a.s t h n  the trbditionsl. Choica dwtpsndr on h a w  tanraxs valu out- 

awrsa which i n  mflectsd i n  thsir risk attitudor. I t  is i n  the Lntrsrert 

of ~OCicnty that th fanwr chooser f bacausils: averaye net  return8 and 

probuctlcm i r  high= w i t h  I .  For riak to matter, farmer8 naut have risk 

rvcuaca a t t i t u b e  and y*rcc.iver rirky outcasola with altcrmrtiva courrm of 

action. 

Rirrk Attitubrr 

tiko othu: applied r i a  raoarrrckrr, ICIRXSRT sconaaistr ham directed 

*mrt of thair uulytical attention to r i a  r t t i tudes.  Before Binsungar's 

worlr on r i a  a t  DCRISAT in 1977, an inform1 polling of sccrarnai8ta 

ungwed in ra.srurdr in the mna uer uould have probably remaled a 

Wm&l rttit-1 dlltTibutSSur for 8 population of furerr Fn a 

country. C - ~ t i o ~ l  wSlsQl l  m l d  hald that m.t f u r s t o r  

p lz t iculu ly  lorhame fuarua, rrl! mvexaly avers@ to rfrk while 

.#rt&r uld not fnsigrrificurt p q m r t h ,  colpri.d r r i n l y  of ;lupe 



F l u  . ~o c w f l  lct betwen r l r k  hnd e~rp.cl.d Pro- 
fitrblllty with tr&dltfonal ( f )  and improc 
wad ( I )  production techniques. 

Figure 3b. C o n f l i c t  betwean r isk and expect4 profl- 
t8bllity w l t h  tradltlorrrl (T),and l n p r d  
(I) production tcchnlqut~. 



C u r r r a ,  us ria& neutral ot .rrr, diqr l ry  4 prmfmlrwma for rink. Thia 

Bin-gar introdmad mqmrlmtal p u s  to o l l c l t  rlek e d i t u b a .  

tf Hi@ rorulta diffar b d l y  fmr a t l i a r  finbingm. H+B fwdl that thr 0 

divtsibution of rirk rttitudaa u r  ~n-1 as -st farmer. tam ~ t ; r l y  

trer Intarnrdhtely rmrw to r i a .  Mrroru, f a ~ r  cbsa  mn risk 

a w r m  alt.+nrtiwa au tha sf- of tho grwa hcreacod. T&. a w i - t -  

a1 vthd cS,owly r m o x b r c a a  the r u l i t y  of agricultural bcision 

am d m  n i n f o r d  throuqh carh payments. 

Tho iaglimtionr from Binnrmgar'r f indings (197&n, 19W) 8hould 

b@ oomfortbp to biological  sc ient ia tr .  The main h p l i c s t i o n  which 

k u r  rapeating ir that thcare La not a need to &sign and target 

fmdurntally d i s t inc t  technologierm for dif ferwit  groups a2 farmers 

m u m  of different pnrfererncc.~ for risk. Eltimated risk a t t i t a s  

a h p l y  Q not differ that much  axmg famu# .  Nar are th prefenncsn 

nW.d in the Q(UILQ~ highly conce1at.d with re.di ly  realttrable socio- 

aioanblric characteristics such a8 farm r i t e .  Thir h a  not wran that 

tumor8 should not k, pmvidrtird a range of t.cbroWica1 apt-8. 

b e 8  it w y  that ti& i s  not 4ortmt. It simply r a n 8  that the 

dlstrUmtianal charactuisticr of r i a  attitu&rr obbuld not be an 

-t mitu~irrn in tho Qsign of  tecZaroLogy am is frequently 

mbt8bd litAI:attm lI(o.cudi and d. J v  1977). 



'utoty-flmtm r-ietmm thaatiaa of  t-r dmciaim nkm. TIW 
' 1 1 .  

Uworiu would prClict t b t  C u l u r a  wau/d ohroow rurd cltrmrtiu# 

.r tbr a i r r  of tho g r ~ r  in~#nlm$ r i m  thay WpUtd k r r ~ n d  4 UQh.z 

rinjnn pvynnt f tx  opgorrmiv lour8 in th lugu g r ~ r r ,  , T b  n w m  

aptiannlity notion t b t  Iummr U s  6.claianm by into~rrting 

into Cinrl atrtmr o f  rrcrrtth ( D i n m a r  1918b). Xn atkr #IXT&, r 

I u r r  rr)lsn f a e d  with 4 bclrion to apply f.rtillsat &a. & r t u t  

ircm h i s  initial werlth poritlon my Rr.  SOW/- and mticipata thrt witb 

tortUizer urb r f1~0f(rbl8 out- h. will onhnoo h i s  net rrmte tO 

RI. 5500/- or with m urfrrprrbla iw#r.+qunoll him wealth paaitlon will 

point d thinkr i f  b applier fsr2;Uiulr ud r tavr)rrble wcrr owurr 

mnta ruy trivial, tat an nnlurtion on loruut u14 g r h  tmicrh SI 

pimition8 to fuwrr' pneaeptim of rnmtr mb cotmupnosr of follow- - a puticulu oourre 05 hetion. 7he iqart.nar a l  rubjvctirr par- 

c e w  of r i a  i 8  c u l y  high1ight.d. 



ibctrame, uwara 10 10 11 19 
risk ;svrtrra 

Risk  Wing 20 4 9 7 



L fm. -4CI- m a t 8  We, W1.c .Q#r m d r ~  tbrt 

I rw l l r taZy  m e t  two -I (1) Unrurmgms twrr raku+t&d r 

fmbwsct.l f u t u e  of hurn M a r  ar (2) the tarultr u* wilCQ 

to  th. guirrl rrrthdd, that i 4 1  thr mthdl i 8  tho maraw. *X prdu Uw, 

rgrocliurtic mvimmmntr lUrr b a t  A f t i c u r  ot  awn tha nhit.6 ltl-I 

w i l l  graruat@ tindirqn not # t @ f i c m t l y  clittrrmnt fnrr tho tndlur mrultr, 

rr me @rema fa i th  fn the cljlpctinntrll uthdl, 8 i w r t g r  

rnSoq]y policy urb r i a  rttitubrr in the ShT, Wort inportantry, h b  ram 

rultr wibo h r b  ovidenca on tha lrwl o f  iirk to urra in twhnology 

urwnring. Uia 8tudier dim markad a waWrh.6 in thr, arpirriecl ria 

lituature. nore uork p b a b l y  k darJ in amribring mltigla 

objective8 of Canwurs with multi.ttribut;e deairian anslyrir but o u l y  

reeultr f r#  rtudisr by ywSf m4 othrprr (9lrrrth) hvrr not barn 

wmuPrrgin4 nnb hvs not i d l y  jwtiii.4 r multiattributr appro&&. 

Subairtaw-8, bcnnbblrattaw1it;y tbmrim af drcirltan mUnq we dt f t ioul t  

i f  irqd88ible tO telt r.iri-1~ @ U O  thuv- t;hrt ~ 8 t ~  

foo: rpiriwl rsrpluch. Warm thmnti- bp:uktw rrr to- 

i n ~ W t e f & u l r r s - - m 4 W e i m n o ~ ~ t o ~ t h r  

kacrrrare rirk tsshatrlar bac W s b i t h m l l y  krrrr om of the rorrt h u r i l y  W- 

ploiua th.l.8 h a0Ci.l mima -- 1 mat4 -d a v w q  lw p l o r t t y  

tQ t*ws lm* aa ti.L rwtpbr. 



-PIlcwrQt- 

t 1. ) - d , 1WIo paritir, 4but rr- orr tlsa pro,*ianr* kt ortly 

ir At r . ,  nlat i r r3y muplmd qplind &eoouab mpk, hut them i s  .I# 

#w tdrly cmvinclng wi&mm (0')lur 1071, ud W41Lnt C-1 

tbt prtfmpttau of rlrl-  rLrlt attltu4H Frr oardltiarrbq tha 

daptiorr of 4qKwad tachnasogirs* Wak p.rmpionr arn b, 1mk.d at 

in hro nyr. An objectfra +rrlurtCorr of r i d  hirtorleally W i n  to 

mptm ubt  iar mhjactive -ion8 u a  rrhrt frnratr e u r i l y  kfirvw 

"11" a t  8 puttcullcll: point i n  tin. Th. Bxmmica Program h u  Qrrr, rrr 

work band on district-lam1 information In ths tint uwl has 

cawrlwt4 thr, t t a b i f  k*twnaar yie ld  urd prim ria& An t& SAT (8.r.h 

urd Bin8mng.r forthoaring) . Thir rsrarrch nmQ t o  b upbrtd with 

tur-lam1 iniorutim. S u b j u t i v r  puaeptiarrrr h r v ~  not bwrll ramarchmi. 

I aulign t;Sl?r, higbrt priority ts tuturc, ria&-relrttd raauach a t  ICRXSAT 

t;Q) W v L n g  our UFd.tstmdh9 of the birtributiorul chuwterirticl, of 

y k j d  and not Wurn variability ba thrt w cur obtain r fir#r hndle on 

tkGlU 0 b ~ 1 8 h 8  l ika  C I p  Jb wlhn r i d  md clqmctd pmfi tab i l i ty  u e  

r&rrp d l i ~ t .  b~ rmYn CW- qw the ~ i l h ~ 8 ,  

8t#flcirrrt drt. ur, rrrilsble to  arry out ur objective evaluation of 

fhmcW urd yield r i a .  W i t h  such ur evaluation, we muld h r ~  a mwh 

m t  ban fort oanpuing Mo rirkinarr of p~spe#rtiw 4 m m d  tachno- 

Icrgiea with trrditioru3 fuming ryrto,  and fox arriving at  r bsttsr 

utrlkr8tanUq of  Ute argmclirstic ud biological rourcer of risk. 



horrrwcliirlnwlrmdyJroftbaW6;2rrosaaI;&pr&Cir, 

-8, krth NeJb rad Elrlrt di*%htid~~ U ~ I  plbll;Lt.$,mlt lil#Hnd 

wrd ur rpn W c w ,  t&n emu1 dirt;r3bulttorur hrr tr8dlitiW U r O p p ~  

man rabi K#Bhor Irr Wqpx 5) . High prrltlvo rLrvlwler 

ard wed kuttorir In tho lmwyield ud lowloutlay trsrdtiaml ?rbi 

m m  ye- II-r riturtlarnr rhote ria& ir 1Uoly  Go k an kpob)Jlnt 

to tba cQlpticm of irprowld bchnalaqiar Cliguoa 4 ) .  Worruw #, mauh 

povsbvbilfty rvrr i a  clujrt~rad .baa ram, r b r t  m y  fwmua in outlryr 

w i t h  m u  t ~ l o q i a s  vill incr.rre t i a h .  ?* yiald tanbr to u k a  

th+ not-roturn diatr ikr t ion run n o w ,  but it c m t  oaqrr-tr 

thc highly normarmel tmblYlbCiaa o f  wain yiald. For chmqea to hlghr-  

in:-, m d  cropping r y w  thara ir  Crylrwntuy evibncs, lOIy 

I%$; krStru, ahtar ,  and whkelnam 19BO) that y i e l d  dlmtributionr 

n h i f t  frws pitlwu to ~sgalPjvat rkAnUar. 

An objectiw, appraisal of rirk i a  a tdburr analytical amrcim 

kame ot i t a  tactnalogioat MU aitn-rprcific naturcb, but it ahould 

c l e f  f y  tadamlogy re&tsb arrpnctr of rirk in tha BAT. Ma'--, 

it i a  cap&- with o & u  projwtr  in our rorrcrarah ptwt2olto, 

osp.cially thr a m r a a r t  of r i a  i n  a whole funa amtext,and h r  the 

pot8nti.l for gmeratj.ng makho&log?lrr wcrful to wtioml pmqrm 
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Flqurc 4b. empirical fodder y i e l d  dirtrlbutian for 
rcbi sorghun i n  S h i r r ~ u r  (n 409) 
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flgure 4a. Emplrtcrl grain y i e l d  d i s -  Figure Cc. Enpirical net-return d lst r ibu*  
tribut'lm for rob1 sorghun tion for r r b i  ~ o r g h m  In Shlra- 
In Shlrrpur (n = 409) pur (n - 409) 





grohrbfykrrPrckrrrinXIfdirtZuoninb1Sthcnrr;tofZhQuorlb. WOL4+C 

.t&u t r t i u t o  r w l y  nl8thaa fror tlr-@aria# or crwr-eltiolasl 

tdmn vul.i&tfan i n  priosrs occurs. A l l  mka arrwptlona M the 

prioar, Ib my knort+dgs only ar+ .oonaairt magi, 1974) ho +=r looked 

With tha stability of thr VtS olollection aftart, XRfGM a u l d  ham 

a aorparutivr ~dvantqjc on urbrtakhg mr, mxpui#mul rrrwarch in thir 

area. Onlo could ark tha question why tm vould h intrmrrasted in increcrring 

knowlo~a of PI~CI!  eqmctationr for SAT f@nwrr, prr.rti&arly r i m  

we hsw already rhowr that prica rirk Ira gruatu in irri9nt.d tlhan in 

dryland agriculture. hm m n u r  o#r to r ind. Pirrt, inf-tion on 

variancm and awuiurca data on antarpri@a raturns i n  ara.errirsg psospoc- 

ircWbUio UUdyWkr oar a ~K)M& footing beau it will shed l i g h t  cm the  

foraation of pica q w t a t i o s l r  the coarse comals, grain l o g m e ,  

and acrrh c r g r .  The svi&icnce i r abundant in the Village Lerrrl Studies 

that ICRXSAT cllrpr oerrpete w i t h  carrh crops arrch as paddy, cartor, and 

cottan. The t u t w  of casrm cersalr in ShT M i a  to w#c extent depends 

tiom. Ibw fuwrrr form priw expectations ir  alm important to price 

palicy qwmthnr. For a m p l e ,  bemf it8 fmr price !stabilkation hinge 



scientist, faxnrs k r s  beiafarr an u)ut thwy rubjoutivwly fa01 w i l l  

hppm. Remarch an how lrrmrrr tan subjective y ie ld  y.r~~llptSanr oWrr 

t tm i r  rartrictnd t o  only on+ rtudy by O8?hrr 1971, Certaialy rore 
0 

nuob, to  bst Qrur in t h i a  cuer, but f u not auto that ICRflMT i 8  the 

rppropctirtr plrca to do i t .  Subjective yiald rirk ir ti-, tachnfqull, 

and r i t e  rpclcific and Ir thun an axtt.awly diff icult  end mmry tam.roh 

arm. I t  b f in f trZy  is  net am clean rr the anrlyria o t  prim rlrk. 

FurthQzmra, fsrultr apply mre to axtonrhn rtrataqlaa and mquirrwlntr 

tar inforution in  the difiurion of tachmlogiem. 7: wnuld r o ~ d  thir 

us)a a law priority  but a r l ight ly  highax plrco thur rororrch on rirk 

R i s k  Haw9arrent and InrtitUtionrl Pe l ic ie r  

Jodha'r carrplruhsnriva rcrwiwch (197&r, b) ha. rhom how Carnorr i n  8AT 

India adjust tb risk. Roaultm fraa h i r  mtubbr ru;lyort that f m r a  hrvr 

feu adjwtmnt rrrchaniau to m t h  out conrumption o m  ths drought 

cycle without high aort and lorma of probuctivs anmtr ,  ccnrrtUptJ;on 

credit i r  lackinq, and pufjic wrk8 aro i # p O t t ~ t  H)WTCOI of --ton 

fiJndr for laborera an4 f-r during & q h t  yoarr. 

lbra wark could be &me on thcr crvaluntion of inutitutiaaal policiar 

ta diffurs r i a .  Crop i n m r a n a  i a  ow r-18 r normati- 



irurrihrlltty crarlpir obvld Irs inriqbtful. would pPb.b ly  antrll 

rllorva M-iul  rr--rprh m t b  bnrfnpant af rtata crop i a r ~ ~ m # ,  

p m g r r r  in fnrltr and alqurilrrsntlrl u w k  on p ~ b l a m  cf ma1:rrl har;lnnl and 

sdwvrwr mlaut.DEoa. 

O t a R  ASPECTS OF CQHSTUAfWSS ANALYSIS 

Rw.l Cndlt . 
I 

Acc~nr8 tn inmtitutiotal cndlit har boon pinpin-  by th@ progro u 

fnbia* X t  hu loryl bawn reoognFtd that frag~#retob rural fincncirl 

ti- oftrottunity (AAwr 1977, HcKinncm 1973, Gon;lt~llar V q a  19%, Mb 

Ghat* 19%). To mbcratand hor . t r a m  the 625 f u v r  i. fk ahah 

or l iquidity im one cay to  qwge the exiatlnp m d  potmtial d a a n d  for 
I 

crcrCUt a8 tachnology changur. Tho tranmction Qta i n  the VW of  tar cr 

uriqrar opporttmity to quantify wurcor of l i q u i d i t y  both w i t h l n  a,nd 

acromm p u r .  Proporad maouch on the daand for crcpdit w i l l  ample- 

writ +an on-going rturly by Binrwangar on the 8u01ply of ctgd.it &n the 

W. , ~ t  viU lay r Lo\auhtion for tutu- on i.nvertrrrat 

Ikrpita the high &mima by agricultural ~ n a r c h  a&iniatratorr for 

much uurlyrirr, thwe are m eklry an~werr b the qus~tion of hou bast 

to -&act productivity gap nrurrch in Uryland agriculture. 1 8 6 ~ ~ 8  

for drrbak range frm tb. repsolpiate blend of om-fanr ergwrocimntation 



tnlear cme~ lmkm a t  aWlu d i m 8 t i c  pmbhmn, 8 firtd 

gap uvlyrir i a  a major intordilcipliluwry rewucrh umbrtarltirrrg, t)-rtic 

~ F Y . I S ~  this YYI by ai1Lat phyaI01qy an* e w d  8 t N  a8-i-t 

in AuouprrlSo should prov ib  1M+ 9 u d 9 1 $ ~ 1 #  On tha o%tWt t o  w h l ~ h  ONI  

Rnrmct a t  tha problmm can ka tnrtwl in iralrtian wit- fill l~g h 

infomat ion qn t b  l ~ g s r  yictwm. 

To qot rtaxtod thir ycmr ua arm carrying out n prlroducticewr iurction 

nnalyrfr with fiva ymra 9f plotuiw, Qk for provalont ctopphnq ryr tme 

in the Villa* L m l  Stubiar. Thir maouch focuar cm aqrc~lAmatic 

and ~ n q a m o n t  bYLmUhant8 of yield Md w i l l  k oocrrdinrtad with rinSlar 

offortr inittatad t h i n  y e u  by aconumirtr in tho drylnnd woject ( A E W M ) ,  

O u r  econafrtr in Wart Atrim ma grappling with thu W irrwa~ t h W ~ -  

fore, t h u ~  &auld bQ! anple for the joint davnlafwwnt of mthobo- 

miem. 

'IRA INING 

Up to nor, ta in ing  In tho -ca h. bwn rratrietod to n- 

much schoLum in H.8.  .nd n . D .  t b r i a  watlr. k r a ~ l r a  # qnarfyl 

concern ta mpmd tmLoing O conr the i n m r L a  rub of w a m b t a  

*king in nrtioml micultrP.1 r-lch ploptm. W i t h  tb. d 

fa- q u t m a  reaauch h thc 19708 nd .omclpyfap ch8Wo8 Ch.t 



T b r r ,  e m m W + t m  can pm&ct iwly  cmtrikrt+ ta thdr . g r i d t u r a l  

ranuah AnrtitutSanrr by ~uryirsr~ out ramarch jointly ugth bto1oqic.t 

rcfmtArt8 &n iUse LbllowiliJlg f a r  uerrrt 

1 )  )r#mliR. r;tudfrm and &hgnewtlc fromarch. 

(2) toonoric rvalrvtione with puti .1  pamdut6'r of pro#- 

gHJtlV8 taaammnbtlo~~, 

(3)  A Q p t i o n  raaaarch, ylrrticulrrly a u l y  a c o r r ~ c o  studier, .ad 

(4) &pcct u u l y r i r *  

%%a oujority of t b m i  ~aanonirtr w i l l  not hrve a d w e d  ttainirrg 

nor 411 thay hvrr &ccarr to  cmqmtar t e c h k o g y .  N L S W ~ ? ~ C ~ O W I ,  throu~h 

thr mrcl at m6rrwubly shplo tlrchniquer and with thp dBvaI011~ylt of 

new IlllrthOQ20gtem and training t h y  rbuld  be 4bla k~ a f E S c i d y  urQPr- 

taka nsurch -8. 

T h  four u u r  require r hmvy -itvolt bo --farm remarch. 

braoQu, t h y  car9rir8 a chain of infonmtiosraS linkage$ that aollec- 

ag&ictrlturrl rceuarch. nort irporturtly, we hew, to bm able to 
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