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RI.'. ('(CIO RO)(IIIIN 

idtl/s,st'ii ilrt"h i/isYtt!t tl hih hulh s'h it Ills------------------------------------¢ 

imt al I-, wtwh ttii ftrt I/its Ntisi /, I //s'l ipt,hs huit Wi".ti %%'sl~t IIs.1
 
' I 'h ilhj t , (Itht'ii sit .. i :, sit ' i 1t;.,14I .1d111 14 II S7
I), :l't i/il 1d , t.1 i 

, hs|'t , II / isiss', / i i siptiM tlI ' , I it us, it l ut 1 3 iShulkl 1.11 I2 1' 
ltsift I , i1 1.)6, Ws 40 10th9Iishi it h' lllituli'sts 11 /I' I iii I 1-0.i S S p) 

ft. sih.s 1fls ' , ,Isut heat d Is It', tq fIft.ran s Iti : olIttt' ss s:h tis s i tisu it u'h,'5 1 ,221,t)ftl 2' 141:':'k' s - n;+' its ' 4 5l 1.11\.it."16,0111 12 44 
S i si I ' l . 15. 1i..... ...4 1. . is : 

' As ,t V liiiI/t it i ,: ' I pcdid , r i't1t 

1:it .Mt, I' st ii l tl lltsl i. ' I,',.' ,,,ir, , ''44 (I)" iri'ii~llt iiil lict' rl 'I"i-il ilal' hl 

/it, t2'2 ', I! :,1 tit li fii I h 71i il at a rs.
 

'titl' trt i '/I, i i IIIi I 1hit 2 

l I5 ,It A1irrtaitt s p i i 1U iss I P -IAi, eis'sl rI L 
twt iil~oott/t it iA/,st /i t,,,rt I h ' 00 1,is I itper Is k~ellst ;ilsusil ilt edI si'II th litt \\lit 

,

ttltlttrtlitii ifs/i iii si''sti si'?i ittit~ ,''. tittltt~llttt llssi: Sit I 11" a"sI ftid i;Ihl,70 pot'l c\ t ill recents s % 's.
 
ltll: Isi ,istlh'l sI ki.u Is ti'l. \\llls II:ppI l t ill' IUlie rlilil%ill 

s lic it ir crni re Nijbic1 Its grcat deal of risk ill 
I)\,lll'\ig h ,ll,;lt' l-?I~i llUr ,lr,'l ",~ l\\ d Cl lllll'nl11it %%III] . idh -C'll~llgilg ililno u;lions.. 

M II .w\1v c~ clstpsslI illi .l t l h l l lptll,. Ihl' has Is ell onl. I Illot1estell 'rt 
ililliMluItI id l itiilliptliil ill \\e: l'.tki'l.ii ll IlI- 1'lcl it) ic t'clch il1 \\ icat phottstuictionil harilii 
dil|illo l andl w dl'.l l~Ic,ld ;Id l11110 0Hl Illlt1,l\Ctl 1.1lld. alld tlll.I polalic dt' [l\\o '~ tt.l'o''ll Il 

hI~ ld In file t' Ikelnt "ik. 'li 1% C~\I ~tl1,'11 1 I'llI Ill t ,h ,'klI l' of' 11,11ni KIM IllCl',, 

\Vcs P kt 11.ltitl:ilt,ltsss .i !! s'llsII- lii u'1' li jt: Itilill. litle is knosio II -: htiii lu l '
 
Vhat,l ktom Illiult'd h :ht, ICItt' ll, lk , lit,:~ \ . tll0c h 0ld l 011'1th 11\, til d.11rd of' Ii\ig. allid %%ill-


I i ii.I I .ttls i lllissI .i iitilIlli t siSl pI-istI. Il- I Ilisis to lisii n "sll, tsiit
c'lck;-. Ill \\S1 t . 'r',1 t dild a i po kctlt'lill cr'lt Ill 

. Ile%\lqecol- Ilwa',ll%lelds o lit '\ t1ld h1110g 1 I l-7 196of I htl h11C1.11111l.111' d 11hITl I'hIl , ¢"11001112111 
ill lllds per alet 1 ill~ill" 1lll ti'Ml ,Ilt'llt It;l, i \ ¢Ic11tl%ll 

lIA l~ll'It' ltink Io 1.t1n111d .l11d 'll lllllllI-aled 1.111d 
ili%,-l llllh.ClI[,l "'j'os l and C.'opq I L-11 I i I' ", i I\lle n¢killomlI o r ,.I110 , hlee ' \V lite%.S¢ S1111 0 l "lItlILdle 

I't11114mllg C'hllee,' ill W et' ';k l',,lt \¢ll%%1C Il~t , IO~ h~ ( h In W¢t P,Ik],[al"l.- ,t.tI1 ,Iv'lea-c 

id• ttll ill ,11,I \oI31lld \i il ce ,.,mr 4"'. No 1 ,\ul u pt 96,, iI' i61.ll 

TIw* A wli'tlllhl DI )c ~lmwntllComit til Incil 
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often takes a negative %ic"of the baratni farmers acres. Almost all farmers own their land. live on 
living in the northern regions or West Pakistan. hillsidts and farmnImulti-terraced plots Subsistence 
They are thought to be resistant to change aid to crop production of mai/c and wheat is their main 
maintain irrational Iflrm )management agricultural pursuit.Abelts |or.'

This study has attempted to describe the process Rough topographic conditions lae made it 
of dwarf wheat adoption aiong asampie of barani difficult for tractor mechaniation and irrigation
smallholdcrs inPakistan. Specifically. we are inter, schemes to penetrate the District.|vsted in:(IThed h r l re lora and Oghi: Surtev Locaf Ions 

(i) The extent to ch haran i snia llidrs areta tir the %tudywere collected during two 
using new technology, and their wittingncss 
and ability to do s 

(2) Those communication channels insoled ill 
prompting batrani s:nallholders to suhstitute 
a newtchnology(a newdsarl'ssheat variety)
for one wsith shich they are famntiliar. 

(3) Impact of technological Change, by way of 
dwarf heat adoption, on resource use, pro-

dlciiy a )'rri output of' file haraliductiVity and f oi 
stualholder. 

SURVEY IOCATIONS ANI) SAMPI'E 
('IIARAcriERISTICS 

Field surveys for this study sere onuduclted in 
Hlaiar: District ot the North West Ironltier Pro-
since. The district is characterihed b) rotigh and 
mountainous terrain. tFsen thotigh it comprises a 
total area of four nillion acres, onlvabout six Itud-
red thousand acres are cultivat;d annually. Of the 
cultivated acreage. 85 percent isexclusiveh barani 
(dependent solely on r~ainfall as asource of water). 

Approximately 30 percet of the l)istricl's crop. 
pedarea issown %sifliwheat during the winter (rabi) 
season. Ilarani wheat covers 88 percent or the Dis. 
trict's two hundred thousand whcat acres. About4543 percetit of the cropped area is sos witth mai/e
during the summer (kharil) season in Ila/ara and 

-8H percent of its 290 thousaind mnai/e acres are 
strictly raindn. 

Ifa,ara's agricultural sector, ilich holds 95 
percent orthe l)istrict's populatio). faces tMno inter-
related problems 01 constait urency: intense pit-
pulation pressure and poxerty.

In I161, approxihately I.38 imillion people lI,ed 
there. today there might be more than 1.6 million. 
Since it has been dillicult tolllIlll..t rdiri 
and cultivable arn'a in IIa/a ra. all increases ill popti-
lation have made it nolably ditliculhi to raise per 
capita incomes. 

Those lI, itg in II;t/.trat are F nerally poor. 
According to Ihe 1960 Agriculture Censul. '77 per-
cent of the 271)thousand tarim sire less ti tii sllhe 

aores in si/c: barely tiso percent are larger hill 25 


tit'lId sur%,¢ys in I 7t)0%hich coincided witIh the post 
hats¢cl periods Ir isheat and ,naiee: June and 
Noxember, respectivety. 

tte first survq ended tip %sith143 interviews 
Milth hirani smallholders Ii he second sur%,c 98 

larling technique tie d. IS i s were inter
sleintiice ndon a t oasions weealtcr5%i% l %c.adll 116 cain ialodr 
could not ansser questions well. Thus. the Si/C of 
sample for certain questions changes il the t ,'Imow

itg alalsis. 
The sample of respondents s,,Is chose'n from 

%illagesof Oghi and Lora Ihalas.' which are rela
tix¢l ltrge geographic areas reprcsctltiiv ofmnstl 
otli,/ara l)istrict. T[he two thanaareasarea hundred miles apart and hold a number of interesting
otat:ndsmlrte

coltrastsad similaritiesOghi hla%rich I'orstcd land and Lora ispractically
d hohrestedrnd subjet to extensive erosion acd soil 
detedand ltc o ei eri t aimi l
andetai/e in stwntmer. 

Anual rainfall for the last tell )cars hasacraped 
Anul 4 i rte lat t en asxi ra. 

around 45 iinches in Ogli and 52 inches in Iora, 
it1 pttl mr ii i iih olriil min hmil iense~%arfill cacti area. Bth areas experietie luclstprecipitatioti dining the combined motlts ofJul -

Sltmber aiud :chruary-April. Itoseser. the 
imnimoon period is also the hottest %,ith 

3 S,! it.( I ln rn tWlia s bI.ari .%So'.Ihp. t'll.is,n
'ndonnln.for Runral t hsitpmitl.I' esinsi r. N, l.nitn.ct

irntlir'Nrtonne. 190. p 1. 
4 . ,. iit inni idl.mmidnnnmdt tln,;rtndui',ti 

tit, 1 it' main crop ,and ithit %t%.i , ,,s unnhstmenev 
".,, %. dnii1illoto nhlnmuniIint' it llager, tini nh.'rc om ri. 

.'.' i itiiit ,I tl, W li/i,, tis I ,.iinllis 1i1P.dl . . 
Iillll,411 P indi.l011ii 111ii ,isItI,.,ra , lanrllis.11nd 1ip;lon

.iL', 1441 I 0. 11 Iicao. 
1, liatiedaiVmi ,. i,' -P'11, I)111,,'B. ttoiil I o llro 
minwt-nnntir). I'nsh,n.,nr t'i it. N%'iith w¢e.II ltov iI 
l'r,'nime. ', kis.ai. INS 
- ll ril S1i.l Il , hll, ; 
in hn.ile ii i1i i el s init sinh1e imnikimllnit nsInninllnsP t~ondh Ihts n nn_'lili jistlnm ininnll
n1 ntlag.s kl'lnngi inono CIsnIMl. ill %il.nsr 
L lll itnlnitI ,inr' alnnit'cn.* 

thn.e l. tirn. eanch.in 
c.nnn11 ithninninltshnnnnetll in 

ace n ie b a O 111 111'elIll-i%-am 
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tltpcraltires soa ring I : during lhe.'.% ith considcr.o t) 1 tile d.lm ,rc]tcratct¢) appcairh tad 

rcsutlingi it a high rate of'c apotraipirati. % al" dillictll,. Mo , and nnorc ofIh .
diich Noutiger males 
llerI matchcs Ili rawic of*pccipitalion. are sen Ito ruditear) pimIarN school., mostly in 

lRinfdill is sxtriiicl. .rraliic. It fals it ¢xplosn, '1111icipllltl ofi' lof:li. h [lie 'iriln by tihl time tie) 
torrcnts Mid is %cr%unpredictable lil ,cre it hi,,; reach 20 .lcal ofl ii. 
oie lieud may i'ccc\ tile brunt ol'a thuntdsiiho. r ilh t pical fClmiil's ,. tol iicoi1 is about S235 a 
,1Indil 1i60ir1 ti field 1,1ocontinU. to sullcr fron1 .r , b"\ t $15 is thi '. lo of lh, lirin-produc.
dronuii. Mn.tl bairaini Ifriis still adlhic to the ed croIs. Mlicai. aiwc..a itle rice, sutih their straw 
pracantic ll tland Illimi each 110, iiic seii ;illd hIa cut froilll tl surrtunding hills Another 
inorder to'.i c thelhnd rcst mid rclit.Id is p';\r. S.5 is ,'lind b' the lirier lt otler jobs it the 

\ill e |Ieli ret of the iicoii. , Sl). conmcs rni'. 
Salimnt (Ihar,:Itrislic, of fIararni SmaIIhomhhr, i eli, c, vniiplo)ed i\ , I'ron t, iIIeiye sho send 

.pIloi\ii.l>1hI 9 l6 ,.ilt ,. .iIleC if C,- Iiiohu\ inorders or cash Io the 'diiiil on1tile lill. 
Iponldeis .iilii.ii. l:- , 1h11 I*smct,. 14 I .cemit litle I tile ,rin piotidced b, thuse Iirmcrs
Ci tl ,'le \cnuit tli, iciIclv tile i rket. 1I'llritnler sells an'. it is Ol'div. +,thl,..ie Xliii '2 I 

Isliii,"tc',+fill i , iii. ,I.-Il'iiI both sso n sVIhei or shn cash is IIcdcd to cokci
dMbtitll mhl.0 

iii Ii ,inI li ii i . lciili I iuitli, costsr. t iii t.e r sscdduilg CCremtnuInics.
ciists odic The
 

iii! 1,!% i. i11' +lli 'Ill, l.i la I s- .'I 1n1111ilies beihii 0,0l i I id uIll lniu c+1i1ii1C prcutically Iothing 
pllt,, h I ch .iioll ihegraiii le':,eI Ii eIl sies (i. riroduce. 

\,',i Ik ll III Ill, 1. it ,i I ItI , itl .,l ' id (Ack-.ru. the hiarith siittloM l r, of' I|SI.I la Dis01I r 
I'.l kp~u.I phuli I ,1i nit is ruu011ld (tict do not aippeuar to be likcl candidates to adopt 

,.I kUltt ci I ie.1 Wi/ e.i, i1.111 ic\,Ic III i simpl cannot tol.11. C +ic+sui n i, isl, c ,tml'o d risk 
lie Iseite . i. it\ , Isi ,diil ,, e L Yc agri,h1til 'Il ep'llat Iico p plodtiuouiI. %%id) Ilimfited 
lits Il t, ' leic it h ,i01. sl ,i'i,, ll+ .,iitcic(L. ciulluittil .ih iccs.uid *urapid gi', m llit popiulaliotl,


( ioi rlnlicl .11 l' , 1 i .i tidIll si I %;i/.uitisll- ittltleiit) add to il , naiintrailm otf
1 Is,t II.u lI s Ila\ No i i 
I,'l t 't- p Il i iug tiiiIll c tclilitllollstI . a1pIlsp ct thl11ii C p' 

hI", lit hoe, 
oke1 \1tl I iud- sd Csd lltutd I lie i\,.rilue.'lul,i 

I-, I le f'rit tald or nt iile,+spiticl urioiuid tle 'Source, -;f Dirf M i .ats 
lustill. ,I btiu.dou tt or gnu,0 tl,lll liod . somuzie l)ss tulichts xD.'%,brouiti into lhraI Di-trct 
tlhickll,., ,11d ,1.,p 1 Iubulh ki lii plusing. Some b l\ fie ld .t1ilII, tile lR.gitlln I )epaittlcint of 

,i I %%ell t0i \.'uicultu1r. iiculuiltil De helopmcnt 

Moit tiiilih u.e" otolr,ck csict c . cii ill all'ord 

lihii.s l1 e I aI thiitkunl ; s ttm ii .i bIx thue A 
liearb.. si.lI "htuiled b.%\ :, tit, ci thboi . t oi tl " i suti ish,i1. Miids It\ s"1ile tIMritIrs 

Iulla'his,. iih,10r1 ItuziuunIc lIhe t,, tupinct of 4110 nitids (ciiiuh sed 
dlAl.Cehiiii ;ire %%ithiotut CicLIi'it, tthe keri- fi tI til 4111)ucre, % lt.Ndistributed to dil'k'rcit 

Ntis [,uni uc1,% "Ciidll \o'ud |id ,fi c | ,i "lw l) st rict i l 1ti 0.7 fIr use n il-t:tedis nuussi i,+i:iti 
ti,.m tuI iusd fir huci ilnc iutd coo, I )ue totle iuni .d so I b theIfild e\el~lsin stallll itlUitill
-'O' Illd f ht, "ie' r. co\ssdtu+iill\et cottrnlled ,l ted "d n is,icullt. 11011. l'r It aiid curcl'ulli , 1 
%,i Itr:su iirci ore I'u,..ntl) boiulw I airnes arc .lii 0 plots." .i lit tun.ie. each bag, nI dsAll' 
lot ii) he foutmnd.Iess ho e1sare located neir mi all- \%hwt ,.cost th o ei unen Rs. 54 Pci' lilttid. coim
,scatl.r ruid Mist are nesld against protcia I -' ImpIed I , 2I per tuindtui, like bcst desi (.radi-
Iilli ,idcs l'rtsiimii i hac a ried b tiutllll)siiic,i to lie 
hind or su i meic h% ienetd doikc It ;I snlill- . ... .. ..ue . .. 
co rt n! Icce. bI 

I le s1t I'auiimi bhcis,.n tenllA L h.l'rt, I (1,,/,III, ,,/ n h orn.cndcd .s, as crage 1Ale i k Alc;adem,,l,F t 
d.e\ cii peiiple. aboot 2 1o ; per roppct acre. \l os Il.irel clpmnt. P,hs.mar, West lti, l.in. January 1965. 
cl dcd f'uInIl h lias rel.iti CsIIIphox ciid OSile 7 simulll d oi I, .of lhe iusriiiti+il eitx,-chanuge rate of 

ilic illage arca. Siei. usauids Mlo \%ork in Kari-. cII up-c, lik I: S dtiurclli city, aIthousagnd mlilc"s a1wa.i)..I.,, i!l'cIr w,,,Is. + atlld ( *i,' tiI liuit. cu.meilge muIshusifi hsslt sthitni,,mniaid 
.'hildrcn on li fI run i,0lln ill1 WcI Al'-iin i, lm d m: [ld r. Jerry It /ie/iu 1uns lch eI i iontie'lr n nrm' IrIm iniii lit esi[he heads ol'houttNchold intcrs ic cid in the surs'ev I',A Iluoti, uilpilhlicd PhID) dissertation. Michigan 

avscraged 47 )ears ol'uige. Although 45 percent ,aid Stke t (hapter II.pp 12.Y, 
iii 

Inscii). Mn> I120l. 
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In 1967,68. nine thousand inaunds of dsarf 
wheat were commercially avaiLible to the liarners 
through the Agricitmural Dcclopiient ('orpora-
tion. 

By 1968 69. dwarf wheal seed reachlid a signili-
cant numberol'thefariners fields. lhe Agrtcullital 
Develtopment Corporation (Al)(') sold a sialler 
amount (5,5)0 niainds) thn ihe \er |,[fore .md at 
a lo,ser price of'Rs. 22 per ma ind. 

In 1969 70, the \eair of th urie. .s,, iirnigh ced 
was trading hand fromt farimer to Iartncr and rela-
tively little its sold by the Ai)(. 

TIME PATTERNS IN DIFFUSION OF DWARF 
WllEAT AND FERTILIZER" 

WIW~'u NI) 
The Lora and Oghi areas sho\ed ateapid raite of 

diffusion of new dwarf wieats. particularly Mei-
pak-65Y' alid fertilizer. 

(I) First Use of Ferilizers and DIoarf %,hteats 
Table I shows the ntumber of respondett \% 

used dwarf wheats aid chemical tertiliie lb r tie 
first time each )ear since 1966-67. litil.ll. 1.cr 
than one percent of the sampled barani simiall. 
holders were using dwarf wheats. During the nae 
year. t slightly larger fraction of I'arners used clu-
mical fertilizer. By 1909 70. the majcoril\ of biMini 
smallholders 'Ld iilready tried d .tmf "slheals and 
fertilizer flor the first time 

Overall, these findings clearly indicale that barani 
smallholders are responsi%c to innmo atiotis and ',ill 
make rapid adjustments in resource allocation %%\ih 
new %arieties of seed and fertilizer. 

Table I. 

Urowing 

Period 


fo r 
Wheat 

196667 
196768 
196 tit 
1i69 'Ii 

Dwarf Wheat and Chemical lertilizer 'sd for the 
First Time per Respondentby 'ear:[ora andtighi 
nrtana,. Ilaara District, i",tt I'aki,,tan. 

DWARF 
WI 1EAT 
(n 2261 

... 

No Cunula- Cumuli-
t.h tle rse ". 

Year N-imber 

2 2 ii3 
2M 
4, 

31) 
75 

13 26 
31 17 

75 1501 66 15 
4t17i'i " ii 2(mi uX47 

SRespoudents aniticipaied us 
h )ita collected from first a cndct. 
c2 Dla otietcd frot stccoid sunses.i 

('IEMI( A. 
FF:RtII.IZF:R 

inl 95) 
. .... .. . 

Nil C"tuil.i. (iumru-
FadiFdLhil iii ,t 
Ncar Numbr 

_ -- -.....- - . 

3 3 316 I 

(2 I)iarf Wheatl Acreage 
Tiabi 2gises the a'erage area sownf with dw,,arf 

M,'heal atid the perceatage of lotal hlieat arm pet 
respondent in the Iora and Oghi areas. In 1966 67. 
si\ kanals \sere sotmn is ith dwarf ',heal by two far
liers in the sanple. hi ie followking )eats other 
fatrmer, i\ent through a pfperiod .x|.rinlMi',tbon 
and ,'quiiutance ,s iih the ary. 1"w. ifans sow
ed 1lii peicent of their \isheat area \ith the unw 
,arict. during the first t\o seai,,. Ilet\%cen I196X 69 
iaid 1961) 70 gro;ing pcriods. more Iarnici .%illh 

Smaller holdings begai to tse darf ,l%he.ats. Btt 
due to the increasing proportion of smaller 'arni, 

aMong these neks users. this did not sharply in
crease tie irceltage of total \ heait irea iin dw~arf 
whrats. 

table 2 I;,arf wheat Area Imon and I'vrcenlage of Total 
i,tt 'reapt' Ret.ndruul by I 

D\, AKF\lHEAT 
ar 

......... 
(hlo, ing Ateragc NuMbuner ',ercctiuacol viau 
Period oliKa.mils Iarn' 

t966 67' 3i1 
167 6x 62 
I196969 I l0 
1901 'it 1 3 
147( -1 13 M 

a-O,-" k nl equal, 1 oI in acre 
h 	 I'nrcihable figuics for .oimlparaiie 

numr of responidents 
c 	 Anticipaied area 

'1 S 42--------------	 -------

"heat Area I urn 
M iii 

3402 
65 ("6 
,5910 

72 10 

purpixscs due Itosmall 

The sur e. results also indicate that dwarf wheat 
grotsers are so\iig more land during rabi (the 
%% Ininter season) and are leaving less lanu fillow. 
other wsords. they are increasing multiple cropping. 

Ouily one f'arner in the sample tried dsarl'wlieats 
and subsequently rejected them. The stated rei:son 
for this reicction wsit the -bad taste aid quality" 
oflthe unlea cited bread (chapatti) made from the 

tc "iheat[ lie hld it anyy %ithia red-grain is hich 
is considered inl'crior to Mishie-grain. I Iomever, the 

saeti nmler said lie saw some te-grt.lin types
(Ncmipak-651 it tile %illage animd\%soiuld attenpt to 
acquire c1IVtlNi seed to suiss C \i\ehise sshet acilege 

ith it. 

0i 26 24 47 
11) 59Ki 
II (M 72 61 

sur"ss 

4 c t i, lie urc iii lcr~uire 'n t' riot'[s olluis
on isS giscn b. HRoger,.I scrCl %I .1ti1lI 'iod S1CHrin)ikc. 

i't ,nt ",rin , (dlit hi 9 IrIilain ("trt w 'pd[Ip... 
INct York I rcc Press iti(ilencoe. I97li 

In Mc iplk Is o111t1 1the l nurII useddsaril r ltlles.lic oiiil-
bu' iic i hi till tirl Iniecl b% I tL/ara'st ul ,ipplicd

nlllgrs 
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In the group of respondents, two l Inter, siaid 
they had never heard of Mexiipak until thel title of 
the interview. Thir n.inbers epresent Iess thit 
two percenil of the sain pIe. 'hey do. hiowes er. po int 
out ilK need to Lnow%ilno aiou the %%ay, other 
friirieri beone :a\are of the dssarf salitieof 
%%hcal. 


MEi O'IS OF IFFUSION 
Colnntlli..t;1 .,r is defiied as the process by

which messages are I.usferred lhruLigh Some Chii-. 
iel from a source to a receier. IllIis slt tleIly, 
message is an ideaitht( dwarf ,sheals gise higher 
yields than desi tarieties. 

There are a nuinber ofconitunication channels 
through %lhichimessagLescan beti ecyd, including 
interpersonal and mass inedia chInnels. Both types 
lfnction in di t.cr,:nt and their ll'cctisenessways 
v.lso
differs accordhi o the %%aythey- are used. I 

A third type oft immnuication channel tM ich is 
relatively unstudied (hut has been emiplfocd in 
P+aki.,til for over a decade) ;stie denonstration 
plot. For cottparati\ il1- - it has been grouped 
with the interper,onal chlaii:els in the follos in, 
discussion. 

HitI intterpersonal and mtass Ine.lia channels 
%vere important in creating awareness of dwa.rf 
varieiesamong Ilest npieofresp identslable 3). 

lruble 3 	 Channels of(mmunication ,hkh First lnrinetd 
Respondentsof DwarfWhealg. 

ChannIs " rotai 
ReLs'ndents 

,ss Meia .14 . 

Mapt ,,eItriut 
Raudio 

I 
3. 

070 
2.OR 

Inler wa'Snl 1017t 7482 

Locmoie 51 3566 

Cosmopolite
l)ento! IrlionPlots 

32 
24 

22.3m
16.78 

Not Aware or Mexipak 2 14U 
Totzl 141 

Total _ 143 10410vithin 

(I) Mass Media Channels 

Agricultural programs are broadcast (fail% over 
the radio in West Pakistan. Many are cuomdmated 
with tire BureaL ofAgritlturalIhnfortmtation as part 
t1ait Educaliotn i'ttension coiiLponent. ltilddition. 
the Bureau publishes a monthly calendar of the 

radio progr; us fr their respective areas. Rad~o 
proprains are presently beamed trom La hore,
Rialpi ndi and Pesha. :ar. The firsttwo stations 
broidcastlt Uti on and Ile third in Puslito.Put iabi 
Sixl.respo ndents ititersie.ed in Lora said they 

fr.'tlentliheard either the l.ahore or Rawalpindi
agricultural prograns. The same nulher in Oghi 
said they lisleled Iothe leshasar station. Upon
further 'uiLstionitg., hioWetci. oll half in both 
hiL,des 30 each inL.ora and (gli could giv tie 
approximilate tinc o the prograns tho clianed to 
ha%e li,iened to. This type t.I response could indi
cale that there is an lthi; ciit of status invohed in 
listening to the radio ,rud tlhat more liriners are
 
apt to say they listened Ittle radio thaniactually
 
do so. Oii tire Awler hand.radio piograninning does
 
change dunig lhe year in an elfort iohave the agri
cnlturalprograin coniuLisl aftersunsel. a tine then
 
most farmers are cain tg heir d inner. For future
 
questioning otnthe impact ofradios inng farmers.
 
it woul he impotrant to knots sthic, stations are
 
broaaasting and at what hours in order to cross
check the respindcnt's ans sers.
 

\Vilhthis precaution in minid. it was found that
 
lie radio s as the mass media channel most often
 
tienlioned by sitallholders as theirsource of in
formation ott dwarf wheat performance and avail
ability. Furlher questioning pointed ouLtthat 56
 

respondents out of' 143 (39 percent) owned radios.
 
"'elfarmters (7 percent) who did not own radics.
stated that they tvere lirst made aware of the dwarf 
ttheats over this mcd tinm.
 

Altogeth.r, only one smallholder in the sample
 
learned of Mexipak from written media, a magazine

written in U rdu. No other type of mass media
 
channel was mentioned by the respondents as a first 
source of information on the new wheat varieties. 
(2) Interpersnal Channels 

There are essentially three types of interpersonal 

chantels whicl informed tire barani smallholder of 
dtw.arf tt heat yields: 

i)"interpersonal localite" or those originating 
tie social ,stem of the receiver, i.e. 

ilte neiihbors. sillage shopkeepers, etc. 
(ii) "interpersonal cosmopolite". or those chan

nels which hae their origins outside the
 
. .
 ..... ... .. 
 ....


It I (iiuiiiihiiilimiostitiseitl lit Lierv'SI pit,,Ii.diii, %I Rogsali s Iiqtainit LyniteInttirig. Inn usitl!r., 
t" ,,,, sc York ; Noh. Itinch,,, and Winthn, 
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immediate social systems. i.e. aric1tural 
extension personnel ,Inddistribiutors il'l'irin 
supplies. Both Itiora and Oghi cities hlave 
otfiees oftihe D'epartminent at' Agriculture, 
each hieaded by an Agriculiural Assistat 
(usually a IIan1 in his "tliirlis wilh dt baclhe-
lor's degree in agriculture trot Peshar 
Llnisersity). Fach Agricultural Assistant, in 
turn. stIpersises 3 or 4 Field Assistants 
(usually men in their late 20s +homatricnlat-
ed in second or third year division and who 
comlpleted a1one¢-yealretillteourte i111he 
Agricultural Trailing Instituite in Peshiaar). 
'A 	 Field Assistat is expected ito lie the (ov-
eritleilt's principal contact with iarioers in 
the areat ot'one or t\%,.Unions, \li,:ht means 
10 20 %illages, ir I, 25.,0)00 people." 1 

(iii) denonstration plots or sisual field dspliiss 

ot'agricultural itiinovations Ilalt lead to sonle 

discussion ainig !'1rmers. Ioth l.ora atnd 
Ohi areas htad demotstration plots installed 

on Iliriners' fields hv tile Field Assistants; six 
plots iii each area in 1967 0u aflndli\ e plots in 
tihe Illowing two ears. For 1970 71 the 

number has been reduced to one ealh. iheir 
localions " ere all near the market ceinters o1' 

Lora iandOghi. 

taId te larv-The interpersonal localite cliatinels 

est impact ott the Clners. Fxciil'lles hetneen1potciot 
haratti smallholders carry til lniost Inessiges. aid 

the dwarl'\\lteatt demonstration plots (\lult shu-n.. 
ed striking dileren:es net to desi plots)l ' were also 

(I) 	 11hurt'liiili tlzc.es opitsg pat1 tern ol'the 
fintmer and grow in ,I fIaster limeithatn desi 
\\hels. Respotndents tmelltited that desi 
" iedlt wol ILdnot do %%e'l]il'son n i'ter Nov
enllber. Oi tihe oiler hand. theN s,;il that 
d\i Irl%Iw s still perl'ornied %%ell it'rstn ie

ore the eind t I)ecemher. I iis is c'rucial 
sine li rains result ill lie sonlug. In 
addition. dn\irt ss\,eril genlci ll niatilie l11 

,to 21)da;is Causter than desi s heats. tfillsk% i iug 
[he I'lniler iline t Clear the Iield l I1inai/e. 

(2) n\l\ihe ,ldolit)rol+pts111 com1plex 
chali,'10111 rt cth . es antd ale slltro1t'. c pi l 

1CCI It p i+1teii1,itluult It itidis idihll IlIr

:!'iN. Iuiitlnhe' oii'k 
, 

INI ll I thetta sill die 
Namewa\ t'r holh des iuid do .il'n\heats 

grotl' I replliitlion. hroudcist N%%mig. 
xi c'diilo. ahtle,li ug and n g I)ssDariils 
%% 	 ttullillngthat al11.hea1ts ;Ie netititl to s;i'. 

si/e fClm canl Iuse ilill It is c\identll ilt 
haill.lii sm.lllholders mitiall.\ c\pcriimened 

ili Itiadhul, o1 seed, sin etuou results it1i 
their 4)\%ave\1,e.ieiS1 ilhl iiii ,.s'ed the areaCi 
so \\n flh ditm n\hell, tihe flhn ilu \eair 

Without tiis ietillthi, it IN douhilul Ihlat 
siallliders could ha\e e\lerihenhted td 

ialopled the s ,tie% so %nillinl\. 
3 iutti iL's1 uuiid,utisll like the bealrded tititllresn 

h uske the hlitl 1 st,1eIIdIom I"n ,lit 

iguttist hutuls ()lher 'espotidelils 
stlleld th. Ilhe\ like tile IIste ot tle hile 

sari e\li.'ik-65) 
( Ci d\. l \ e; lessc. st1p11,liI nis,, IhNii Mi ta 

efiective Irattsmn itters ohl1the dw\arl") ild mtessage. ludder. I lne\er.hr ,ittlhlidlrs nere n illm 
It should lie noted :iat Field Assisins (lowest 11 suu1',i11ii1 less (odder f u ll 

I...1 ol'extension agents ollthe Agrictll¢e I lart- I . . li lk,n tl I. 
m1 1) were very ils ttmenIAl f hlf 'tini d\n\ rl" fiI ile .til iiltt.itl r.uutlll Isi,1tlmii 

She;it vatrie'ties. Ie,,ides pe'siu ill) inlirlniii fli1"- flIkt t'ull id h \ I tiL' Iold Is 
liters of ds\ r'f ss\1ii t potential. Ihey n\el respll- Ml.,I Ill". 1 4 

sible J'or the installation orlJmany or tie deiiii1iistra- I i i , ttaitt 

lion plots oi fCtIn ers' fields wlhich, in Intrn. were 'ui\ils.ssh ll
I. ~.ih iii. 

catalysts itt d\ar' 'w hlIat dillusion. It e'I ,1\0 hul 

Together. hoth I mass 1ie.dl a;Ind ihnici personal ild M\wAxuk. 

co ti1unicat ion chlanntels have impoiant roles ito tas hm.id, llt 

.'r ,lrati .t 4l 

I sit SssI,1.iuu1, 

\5sO,1 .k . 
dlllut IIm,ulsid. 

-
ill iw io k h'i 1 upieino pliuru s'ai tltIi 

tuth CiPcui \tN ui.d '.u .t url.st.uuuth 
sui"+li,.+zl.iiiu tiust Ih h¢ usiu. isllt555'.1% its idi 1i e utll, *l' 1.1 \sh u i \fills i itu u s1 tle 

uhidis t uIousi cuu11111huluut s.dt tuidirf. 
II-[ testiul i, ivw'susti. d+ flllu e1 
i 1 

Ith lders t.i'P" kist in. 14 t hulc I fle d b.s I1 I ll, Ittus II t us'iI , 11i1i.111su 
pIl: in i111tlduciilg itlit iaitiuls to Itaralni Smtall- molehIts . , \ (5..,'.misli, d tO. hI1d1 

115 
i il.'dsill 1, ' hIt .i hutll IId I I 1 1) ii tit l t olr '1 .I1111it 

I thddei'e ti Oi l oIutil +islsai I I1i mIIIsit t i 
DWARFi PE.uuuii s sri iT .4hititiit it nhrttrilssithlliul stIs1u¢ 
Yield RI i I+ lt't hil IR IO It ,ilusilliis is s 1 lt dls.iiii lliI h iIi usu ,iSL '1ts 

Yiel apir+ls to hL the single 11o1st i1mporta|nt i,lli ' ~ll iiuils'hufuuss'u il ie rsitushiue.Luiuulsisls'. ¢h1n555 

reastnt behind d &jI' s\'Miat dLoptiontt. ahlirtill fir. l+,'t heuh tt stsildtl lhi\' lhti,.hiii. 

mers atmed aI I'es 1ther ilmportant characteristics: usr. is siiti i ii, ctui.fl mmiuen,il Imi1 lild 
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)warr and Dsi Wheat Vields beneillted ft o0111 arlieats is a concern of policy
All farmters in tI sample k ino%tle s e,of their makers.-'

culhi\'at-d acreage and measure grain thalt 1us I'echnohogical chanige embodied in ie dwarf
been still dried on the tihreshilg floor wtvih ,,sdla Ioglether uha ,;. %ilh the accompaying change in
(, wooden or tiull ieasiurilng bow I). Fach hoimer 11 lcompleIi iItar%inptts. IlS had iutn r ol'signilikno s " much w\heait. 1aiim aid rice wcigh i IIs cwinllklcls oll both Ilie connty andsociety oflora 
o inw,\odi n1terms of scer, and Oghi. limderstandaily. measuring the impacthiIaddition to counting tire number if ',-ldis or of'new technology requires in re extensive alialysis:
each harvested crop. ha rani snmilliolders secim cap- ( I) (reater Cropping lukensil.' I Respondents inable ol recalling proiluction I'r at least three yar, lora iid ()jghi are mo ing towamd., Increased multi-
Cusoinailv. tle% dliscui production oker the pie cropping Most of Ihatmow has been made
huA, (,noking pipL ill casual iillcriigs. lhtiis. possible hy the inirodiiction ofdw\arl' beat, \hichthe data applar to b reliae. IimtiiC carlier tlhaii desi varieties. Ih 1t96!901

Table 4 gis O t r yields on a per acre a erage ciolipir iintensitv intldex Ir Lora %%as 141lkpii 
basis bt,.een dsi and d\w rf ,.hcal. It can be scen and f'or ()ii 101. 11%-alculating the aw rage acre
that each %eardss url'\\ licats oct-yielded desi %heats ag '. tlhi respoldnllls ;I%tlhey %%ill st during 1970.'
by a co%.sist ntl \sidL niargin hi 197 (,S both 71 rabi period and by Iaking the safle assullmptiontell]peratlutre and r liill %%ere% thin tie range con- that iSpoiidciits %\ill sis the SaIe iioit orfilize
dnlis\ to good .iedds %ihtihe dtarf \i he s ,iiriiii tile follo.mwg slllltiers. I.ora's cropping

illsbsequeint is ie regrow\in intei,,itx isill iicrease to 148, Oghi's to l Il.cars. Lh\art heatsl* 
tore"and ore"acreae."i ]ili ippair~iutI~ included a (2) Incre-ased Outpul araiii sinll ttoldL-rs are notmix fl~itors rsiitiiih ii reced s icids: lit poorer otils expandliiig platted acreage but they are gelling

laud itider df%arl's. (i) pioorer lii iti Itmattagers grts- higier %iclds. as olted ibote. For esery gi\eii acre
ing the niew %ari.ties. (ii) less ideal iscathi. and o1' land soit %kilth dwarl hheats. I.triners are liar
0i ) less tertilicer per :tere ii d'airts. YC. dii arf ,'sti i11 least s,.ettt pI,'rcent more thatn before.i\ heats contiitiied to .ld liore than dsi iat, ia More iitlths ire beitg led aid less itmon,+ is ncteded 
all period,, to purchase'food graill. Money tat is sa ed uiat

es a capital-giencraliug capacity in the pwople.I.tNc 4 ('mparatii- %'ilds for Itiflarani L~and.Ilamiara lD|sricl, and tID.rf %%heal n All who atopted dwarf varieties reahicd%%es'i com.Paldi,lon. 
........ 
 ........ ..... paratis cly gra ter out pUt per acre tha n 
 those iho 

lhmIl Whi1t Il q%%he dild not tlse the nie-Wvaricties. -%'it among those 

Ncar Numlicr 'id Numitr N ted ,;lopling d\warr "\heats there is a noticeable dilfer
,-I Acre ,,I ,. ence tit ie cliatges in produtition betiveel tIarnfers(rirtr, t1 GiI).e, 1It0oy i ir, -me are tI;in f rtiIi/ers, olthers are not. sntme are 

21 ,2 gelliing exceptional yields and others le,s so, etc. 
I,,,s b,t t,1 I:1 lii.. (30 Iiicrawd +:niplo)mnt (:cal'r output re-
NO - Qs, Ii s,.4N luire% mt1ore labor to iar . thtie total prodtit.

Mchani/ced harest ing 'or tie present generatiiii 
ItYa Ate 0 -N)17 sceis an impossihility on Iie hilly terraced 1-Firms. 

.. *\iialvsis of tie aidiliomial man-hours eiiploved
i itl\idarfil heals as coittpared io desi iiat for\I fa clai,i l¢.lcil ii t icpidiisRcoilii e.cachstage Irtli t:lhl prepirtii throug h storage 

CtiiAl ; !.1ilc10i I. it llCiC 1, les risk .ilt iti',re shws tihathi erall labor *eqtireimiiis base icreas
'CCilOIIiil Ill ii, sai .: tire% at lcistl ",ot! Ih ir Id1%iabout it) lciccit Ilable 5t. ihom ec r. si'ids 

,L.d ! :tk " iii h, LI IClliii I.iL LIl.,i cei ii o1 One",, 1" 1),t + Ih, or 1 4i m,1 
tit3u l;.iS Ihll!t ',,ikl Ito teed t1luld ,cI ssliit as l S,' , I,, iie ;-& holts i lmm c'rcl) 5.1 2 
I'o Ilder Io the aini l amid " 11 it lick oi 11ire\ i Ii, " ilitvlt 1.L 

Ii- 1 11t,i h'i .imt c icilil t s likerl 'i tiulllll+ CL ' nlllils.In. ( "CII\lllnI'll 1o +l I .II th+l 1I"A~ /I%.- ),,It P'/an. 

lili- 1Hill V(I 1 - I) %RI. % I I' ii. lul I,11. p 21,u 

Major Isuol 
I i,;-Ail,I m) iiltIli to \ hIliinii .,milllhihl, iiseioi %i-u1i"degree \wi"h 1 C .11.1il 
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have incr'acd by as much as 100l percetit. In 
essence, thea eare notable economies with itcreased 
output which mean that the average cost per maund 
for processed dwarfwheat is less. 

Table 5. 	 Man-itors F.nployed Per Acre for Wheat Prodthclton 
(Aierage of resrmses from 143 farmer for 1969,70
"heat crop). 

........ 
Field Clara' Winnow-

Prcpara. and ing 
tion and Ilarvest- Thresh- and 

Wheat Sowing ing ing Storage Tolat 

I. Dwarf 968 74.4 40.8 40.1 252.0 
2. D i 62.4 520 28.0 264 16S.8 

3. Added 34.4 22.4 12.8 136 8.1.2 
Labor 

a 	 Clara is a threshing floor prepired i driving bullock leasni 
incircles on a particular spot lit ti iild until the ground is 
packed hard. 

Wider Effects 
The adoptiot oh' di art" wheats appear to have 

additional important long term ramilicalions: 

ti) Increased aisarenessofehangesn agriculture. 
During lan) o'lmy visits to Lora Oghi. Iar-
tcrs fre tluet% I approiached te to ask v%here 
they could acquiretlet%%arielies of seed. 
,altV could latte soillce of the %aiietis tl, 

heartI about over tie radio. Thcv are tlso 
acttely :tva re that changes can he made inll 
their matti/ prodution is vell. a crop viiihlit
has been relamtivk itouched ill biralll areas 

by technological advances. 
I~nrlherltore. lh.atalrheild. iv.arifthcgoFrltnetlt heatge.sita ael.MlMclpOlll'-

ar% inplt,,. A reeen anoucii ientcil by the 
Minstry of' Fiance to lay lertilier and 
hetnce, raise it-, priLC. br'olght lioid OlilCOiS 
from tile people ofl.oa and Oghi. 

ii) Further demands ott ttte Department f Agri-
culture and the Agricnltural t)eelopnnt 
Corporation to ,u i.pl] llore inforinatiill ind t 
,.'hc;:p,.r iniplts to bioost aricultal produic-
tii*n. Biarani srMlholder,, \%atithto knov\ 
%%-lat local lee s violktr oIt anttidctensiill 
hiov the%call le hllfful and illstrLictiv C in the 
vva%'sfne techniolo,.. 'Iltsalso plts sime 

pressure on I'ic]d Assistants, fertilizer distri
hutors and others to keep inbrorted about 
improved seeds, types and rates of fertilizer 
application, pesticides, sowing periods. etc. 
il't hey expect to be of more assistance to the 
fit raters. 

(iii) Those using disarf %heatswho get good yields 
desire to pa. cash instead of a proportion of 
the crop--as is usually done- for the .. r%ices
of mocens (cobblers. blacl.smniths. tailors, 
etc.) The omclit is ay from barter 
arrangements tovardsa cash economy. This 

is already :a king place and the effect vill be 
to create cish i sa %ing atd incs tent oppor
tuittics for those vsho readil participate in 
tle Ii!er 11100ev CCOliOnl'. 

SUMMARY 
Barani smallholders have tlopted dwarf varieties 

of vsheat li a remarkabl) short tie. Signicit; in 
di(tisi;tg the new technology w'ere themany pe%oftN 
interpersonal atd iass media comtntttltiCattio I 
channels vshich informed tlit, CIarm'ers that dvarf 

%%hcatsare hi,.,her .ielding than desi wheatls,
 
lh.'rrotla contacts bet sscelnl c,.¢r s
ia cated 
Iiostavircntss. ()t thenlassnled alctittelsof 

colnltllicteii. the radio w itsilmorltilt ill1 tara. 
Itt additioit, denlt Oiltllitrlll nihi' oitrmntrs" fl.ds 
lide it possible flr the pOtMiltial iAd,1ters It, see tte 

g dillrctltes batc CCnvdesi a nitl di arl"viclds 
c" (lhlic a i i falcto(rs lar,1%h inlui 

ttine Lirltil to try dwarf vi twa ti: (Ih) 'cds vrera 
cio"SistelitIh better ivith itiarhs. (2 tlt! teehioloLiv 
\ias refallvel. simple to iliderstalmitd ut.,ilseand 
1It l liiatit' es vi re rijiircd ill the croppnl gl 

tIitll 
ile pritmary etleCI, 

. 
l0htectnoliical chmih iht 

divarfivhcts at l1 everl.liv¢r¢: ( I to illcrase 
cr',ppintg illte'ist. (Q) to ilcre;se oulptll it t. it 
concert. (31 it gelerae ellipmllhexlitn. I one em111 
ell'cl, arc becoitli ig c idnlt vIth inlCreased social 
Ilteract ion b1tccii Carmel ":lid etlcnii it people 
ld a retel ilt)1\ e tcilarid, a Itli, % ceollillt.\ 

Il sitl. b.r1haii ,ittIIhliidir,,ar¢ hli. r¢sponsi C 
to ,,igillitt. "better" ilolatlii ais vstich are 
neutrall Iti scale. "'Ihc are eqluaIl+\ respoitlsli ltand 
rIchitlh b%Itts, nl+¢it. aii intrieriltal ¢]hmiil 

iiteu Cii iilt iatIoll. 


