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io New ldeas: Dwarf Wheats

on Unirrigated Small Holdings in Pakistan

RL. CGLO L ROCHIN

Most of the evears and chotees that ma! ¢ up the e
of asubsastence farmer are ditfeuldt to analyze i the
wstal cconomue terms T studv by Refugan Rochin
Universiny of Califernna. Davis saceosts that as u
vesult the readiness of such farmers o conader e
idvas iy often wundvreostimated  Whon an imovation
satistios B subsiience farorer s needs and i wetlion
the rree ot Iy resources, as dhwart wheat dud i 1h

region studicd . D turss ond tocbe as oo serested and
roespoesive as any other agricidnoeal producer Lo
extersent aveits phaved a Aev eade, both o cariyvone
ittt and i estaldediey fevorsgragaons plos

This soeeesis thar Acepang oy oan ficld avents well
mtornted pud properlc suppovicd may beothe aost
PRPOrTANT ACP IS G Bitha 00 Commeni aling
with farnicrs

Dwarfwheatsare high-vicldimg vancties of wheat
which were developed in Mevco and have been
imported and mutophied i West Pakistan Then
dittusion and widespread adopnon on arngared
Lind ws the pasttive scars hav e been usttumentad in
West Pahistansattatnmg food grnn el suflivienay

What has comtributed o this remarkable achieve-
ment s been a combination of o 28 percent m-
creise mwheatacreage and a 33 pereent increase m
vickds 1o g new record Ingh o B909-70 of 120
maunds per acre

Governmental seasonand crop acports show the
Tollowmg changes i West Faketan wheat acreape
and vields i recent years

N whis m .\-1_|Tllh|\ i\'l \;u

Yen Acredaye
AlWheat Trogated  Baram
Wheat W heat
196408 P 130,000 DR} [RIR} 87
[RIANERN 12738000 82 {1N] 42
(LT 13,205,000 SK 109 R
1967 fon 13,788 00y "o 139 62
RN 15221000 Ito 141 45
Jher "o 13,0849 000 129 172 44

O the wheat acreage. 70 pereent is irvigated and
3 pereent is farani, or rainfed !

Onarrigated Tand the average wheat sields e
icreased by as much as 70 pereent in recent years.
Linde s hnown about the impact of the new wheat
vanietics 1 leas Bvorably endowed ancas of West
Pakistan where water sopplies e uncertin and
where Brrmers are subject o a great dead of risk in
evperimenting with vield-changing innovations.

Onropofthis, there has been only a modest eflort
snen to research on wheat production on banni
Lind.and only sporadie study of the socioccononic
chanactenstios of barani farmiers

I particular, hide is known about these farmers”
methods ol cultvanon, standard of bving, and will-
HEess toaeseph mnovations < What is available

I Baam hteralhy toanstated from Crdu means depending on
conkdl s o commuonty wsed spicaltungd teim in West
Pabistan reteromg 1o ranted and o uninpated lind

Forone hnowa study see Stae, Damiel W Producer Rese
ponwe to Technoalogwal € hange in West Pakistan,” Journal
of Larnccomemc s Vol 37 N0 3 Angust 1903, pp 625033
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temperatures soarmg to 100 F during the day,
resufting in a high rate of evapotranspiration which
neasly matches the rate of precipitation.

Rainfull is extremely erratic. T falls m explosive
torrents and is very unpredictable in where it hits:
one tield may receive the brunt of a thundershower
anda neighboring ickd nuy continue to sutler from
droughe. Many barani farmers still adhere to the
practice of leaving land fallow cach prowimg seisen
v order o give the land restand rebuld sts power.”

Salient Characteristics of Barani Smallholders

Approvinntely So percent of the sample of res-
pondents culinvate Tess than 3 actes, 34 peicent
onlivatelessthan 2 “acies About 82 percent ofthe
respondents own thariand 3 pereant both ownand
renthandand the restare wnants Hovever, enants
s e not nasing cent simee then Lind s dis-
pute ander land relorn lepr Linon

Nearhy atl ot the rrmers strnggle with sl ond
widely separated plots Fach plotaverazes wound
aquanter ofan acre m sizeand farmers culovate on
theanverage o nyas 13 mdimodaal and separate
plots that are terraced and penerdly scattered.
Government eifoats to consohidate holdings huve so
tar been tunile”

Mosctanmuhies Ine i homes made ot rock covered
over with hand-molded mud  he average fanily
has a tew Trait and or nut trees spotied aronnd the
Beane. o batluto and or goat tor dary foods. soine
chnckens, andapair o bullocks for plowing, Some
homes have a povate well for dunking water or a
nearby well shared by viitape nerghbors : none o the
villages have indoor plumbimg

Village homes are without electiicity - the kero-
sene Limposs gew replacing the candle Wood and
tueloilare nsed for heating and cooking . Duetothe
sostand saareny of both, however, condung mined
with straw s more frequently burned  Latrines are
not to be found. Few homesare tocated nearan all-
weather read Mostare nestled against protectise
mountam sides  Provisions linve to be varried by
hand or somerimes by rented doakey fora small
carnving fee.

The cetended families average between ten and
eleven people. about 2 1o 3 per cropped acre. Most
cxtended familics have relatives emploved outside
the villagearea. Some husbads whowork in Kara-
chicity, a thowsand miles away, beenthorwinesand
chidren on the farm.

The heads of houschold interviewed in the survey
averaged 47 years of age. Although 45 pereent siid

they were linerate, they appear to read with consider-
ableddlicalty. Moreand more of the s cunger males
are sent to rudimentary prinary schools, mostly in
antcipation of leaving the furm by the time they
reach 20 vedrs of e,

The typical tamily™s total income is about $235 4
vedr. T Aboeut SE3s the value of the furm-produce.
ed cropso whead maee, a tinle rice, with their straw
and hay cut from the surrounding hills. Another
S5 iy aarned by the farmer at other jobs in the
village. The rest of the income, $61, comes trom
relatives employed away from the vitkage who send
morey orders or cashi to the Eumily on the Larm.

Little o the grain prodaced by these farmers
reaches the market. I farmer sells any | itis only
when debts Edldue or when cash is needed to cover
costs of medicine or wedding ceremonies. The
poorest famihies consume practically nothing be-
sides the gram they produce.

Overalle the barin, smallhiolders of Hazara Dis-
trict do notappear to be hikely candidates to adopt
innovattons. They simply cannot atford to risk
losses in crop production. Yet with limited agri-
culturaladvances and a rapid prowth in population,
Hazarans will continae toadd o the mamstream of
peeple joming urban concentrations, i prospect the
couatry can it afford

Sources sf Dwarf Wheats™

Dwarf wheats were broughtinto Hazara District
by the fiekd staff of the Regional Depinrtinent of
Venculiure, by the Agricultural Development
Corporauon, and by some farmers

Lhe tit shipment of 400 mauads (enough seed
Tor about 400 qaeres) was distributed 1o dferem
areas of the Districtin 1966 67 for use on irrigated
Lind and so v by the tield extension stadV onanum-
v of conirolled and caretully selected “demons-
tration plots.”™ At that tme, cach bag of dwarf
wheat vost the povernment Rs. 54 per maund, com-
pated to R0 20 per maund for the best desi (fradi-
tromal) variziies.

Romi, SN2 ul Conedadaraon of Holdings 4 Stndy of
the Process of Conselidation of  Agricdtaral Holdings i
Sclected Vidlages i Peshawar Districr, Pakistan Acadeny for
Rural Development. Peshawar, West Pabistan, Junuary 1965,
Estimated on the basis of the international exchange rate of
e apees per U S daellar
S General nstoncal coverage ol dward wheat Jittuston and
adeption m West Pakiscn as Tound i Eckert, Jeeey B, The

Impact of Daart Wheais on Resource Prodduciane m West

whtans Proyab unputhished Ph D dissertation, Michigan

State Univeraty, May 1970, Chapter 11, pp. 12-36
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In 1967,68. nine thousand maunds of dwarf
wheat were commercially available to the farmers
through the Agricultural Development Corpora-
tion.

By 1968 69, dwarf wheat seed reached o signiti-
cant number of the farmers” ficlds. The Agricultural
Deveropment Corporation (ADC) sold a smaller
amount (5,500 maunds) than the vear betore and at
A lower price of Rs. 22 per maund.

In 1969 70, the year of this surves, enough weed
was trading hands from farmer to farmer and rela-
tively little was sold by the ADC.

TIME PATTERNS IN DIFFUSION OF DWARF
WHEAT AND FERTILIZER"
The Lora and Oghi areas showed o capid rate of
diffusion of new dwarf wheats, particularly Mexi-
pak-65.'"" and fertilizer.

(1) First Use of Fertilizers and Dwarf Wheats

Tabie 1 shows the number of respondents who
used dwarl wheats and chemical fertilizer for the
first time cach year since 1966-67. Initially. fewer
than one percent of the sampled baran small.
holders were using dwarf wheats. During the same
year, o slightly larger fraction of farmers used che-
mical fertilizer. By 1969 70, the majority of barani
smallholders had already tried dwart wheats and
fertilizer for the first time

Overall, these findings clearly indicate that barani
smallholders are responsive to innosations and will
make rapid adjustments in resource allocation with
new varicties of seed and fertilizer.
Table 1. Dwarf Wheat and Chemical Fertilizer Used for the
First Time per Respondent by Year: Lora and Ophi
‘Thanas, Hazara District, Yest Pakistan,

CHEMIC 80
FERTILIZER
n 9%

DWARF
WHEAT"
(n 226)
Growing
Pertod No  Cumula- Cumula- - No
tor Fach tive  tive . Fach the
Wheat  Year  Number Year  Number

Cunla- Cumu-
laitne

1966 67 2 2 0¥} K] i kAT

1967 6 2K n 1326 s N R42
1968 64 48 75 ny? 20 ;S 2947
1969 70 78 150 0h 18§ ]} R (AN
WM o 20 XX 47 1 9 263

A Respondents” antiopated use
b Data collected from first and sccond surveys
¢ Data coliccted from second surves

(2) Dwarf Wheat Acreage

Table 2 gives the average arca sown with dwarf
wheat and the pereentage of 1otal wheat area pet
respondent in the Lorand Oghiareas. In 196667,
siv kanals were sown with dward wheat by two far-
mers in the sample. In the following years other
firmers went through i period of experimentation
andacquaintance with the variety. Fewifany, sow-
cd 100 pereent of their wheat area with the new
variety during the first two vears. Between 1968 69
and 1969 70 growing periods, more fanmers with
sutadler holdings began to use dwarl wheats. But
due to the tnereasing proportion of smaller farms
among these new users. this did not sharply in-
crease tie pereentage of total wheat arca in dwarf
wheats.

Fable 2 Iarf Wheat Arca Sown and Percentage of Total
Wheat Area per Re-pondent by Year
DWARF WHEAT
Growing Average Number  Percentape ol Fott
Period of Kaaals Farm®  Wheat Ares Farn
1966 67° 10 RN}
1967 68 62 REXT
196X 69 110 6504
1969 "0 [T (O]
1970 134 7210

andl equals 1 B ofanacre

b Unrclable tipures for comparatise purposes due to smali
number of respondents

¢ Antiapated area

The survey results also indicate that dwarf wheat
growers are sowing more fand during rabi (the
winter season) and are leaving less land fallow, In
other words, they dre increasing multiple cropping.

Only one larmer in the sample tried dwartf wheats
and subsequently rejected them. The stated reison
for this rejection was the “bad taste and quality™
of the unleavened bread (chapatti) made from the
new wheat : he had avanety with a red-grain which
is considered inferior to white-grain. However, the
sane farmer said he saw some white-grain types
(Mexipak-65) in the sillage and would attemipt to
acquire enougli seed to sow his entire wheat acreage
withit.

Y Aveview af the more reeent iterature en the process of ditfus.
wonasginen by Rogers, Everett M oand B Flosd Shoemaker,
Commuiation of bovatns A Cross Gultial pprowch
(New York Free Press of Glencoe, 1974

10 Mevpak s only one of the commuonly used dwart varieties,
but the mame o apphed o all dwirt vaneties by Hazara's
Lamers
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In the group of respondents, two Farmersy siid
they had never heard of Mexipak until the time of
the interview. Their numbers ,epresent less than
two pereent of the sample. They do, however, point
out 1the need to Lnow more about the way other
farmers become aware of the dwarf varicties of
wheat.

METHODS OF DIFFUSION

Communization is detined as the process by
which messages are transferred through some chan-
nel from a source to a receiver. In this stedy, the
message is an idea that dwarl wheats give higher
yields than desi varieties.

There are a number of communication channels
through which messages can be conveyed, including
interpersonal knd mass media channels. Both types
fanction in differant ways and their effectiveness
also differs according to the way they are used. '

A third type of Communication channel which is
relatively unstudied (but has been employed in
Pakistan for over a decade) is the demonstration
plot. For comparatise anals - it has been grouped
with the interperonal channels in the following
discussion.

Both interpersonal and mass media channels
were important in creating awareness of dwarf
varietiesamong the sample of respoadents (Table 3),
Tuble 3 Channels of Communication Which First Informed
Respondents of Dwarf Wheats.

Channels

*. ol Total

Respondents
Mass Mcdia M 2378
Magas ae (Urdw) ] 0.70
Radio kXl 208
Interpersonal 107 7482
Localite S1 566
Cosmopolite RM 2.1
Demont tration Plots 2 16.7%
Not Aware of Mexipak 2 140
Total 143 10 00

(1) Mass Media Channels

Agricultural programs are broadeast daily over
the radiv in West Pakistan. Many are coordinated
with the Bureau of Agricultural Information as part
ofan Education E<tension component. Inaddition,
the Burcau publiskes a monthly calendar of the

radio programs for their respective areas. Radio
programs are presently beamed from  Lahore,
Rawalpindi and Peshawar. The first two stations
broadeast in Urdu Punabi and the third in Pushto.

Sixty respondents interviewed in Lora said they
frequently heard cither the Lahore or Rawalpindi
agricultural programs. The same number in Oghi
sitid they listened to the Peshawar station, Upon
further questioning. however, only half in both
locales  3cachin Loraand Oghi  conld give the
approximate time of the programs they chimed 1o
have listened to. This type of response could indi-
cate that there is an el ent of status involved in
listening to the radio and that more farmers are
apt to say they listened to the radio than actually
doso. On the other hand, radio programming does
change during the year in an effort to have the agri-
cultural progriom come justalter sunset, a time when
most farmers are eating their dinner. For future
questioning on the impact of radios aumong farmers,
it would be important 1o know which stations are
broadeasting and at what hours in order to cross-
cheek the respondent’s answers.

With this precaution in mind, it was found that
the radio was the mass media channel most often
mentioned by smallholders as their source of in-
formation on dwarf wheat performance and avail-
ability. Further questioning pointed out that 56
respondents out of 143 (39 percent) owned radios.
Ten farmers (7 percent) who did not own radics
stated that they were first made aware of the dwarf
wheats over this medium,

Altogether, only one smaltholder in the sample
learned of Mexipak from written media, a magazine
written in Urda. No other type of mass media
channel was mentioned by the respondents as a first
source of information on the new wheat varieties.

(2) Interpersonat Channels

There are essentially three types of interpersonal
channels whicl- informed the barani smallholder of
dwarfwheat yields:

(1) “interpersonal localite™ or those originating
within the social system of the receiver, i.c.
the neighbors. village shopkeepers, ete.

(i1} “interpersonal cosmopolite™, or those chan-
nels which have their origins outside the

T Comparsons are discussed by Bverets M Rogers and Lyane

Svenmng, Modernzanon Amone 4 easants  The Inpact of

Commmeneation (New York: Holt, Rinchart and Winston,

Tnc. 969y, p 128



immediate social systems, i.¢. agricultural
extension personnel and distributors of tarm
supplies.  Both Lora and Oghi cities have
aftices af the Department of Agriculture,
cach headed by an Agricultural Assistant
(ustadly o man in his “thirtics with a bache-
lor's degree in agriculture from Peshawar
University). Each Agricultural Assistant, in
turn, supervises 3 or 4 Field Assistants
(usually men in theiv late 20s who matriculat-
ed in second or third year division and who
completed a ane-year certificate course in the
Agricultural Training Institute in Peshawar).
A Field Assistantis expected to be the Gov-
eroment’s priteipal contact with fartsers in
the arci of ane or two Unions, which means
10 20 villages, or 16 25000 peaple.™ 2

(iii) demonstration plots or visual field displays
of agricultural innovations that lead to some
discussion among Srmers. Both Lora and
Oghiarcas had demonstration plots instalied
on furmers’ ficlds by the Field Assistants: six
plotsin cacharca in 1967 68 and live plots in
the fallowing two years. For 1970 71, the
number has been reduced to one cach. Their
locations were all near the market centers off
Lora and Oghi.

The interpersonal localite channels had the larg-
est impact on the farmers.  Exchanges hetween
barani smallholders carry the most messages, and
the dwarl wheat demonstration plots (which shew-
ed striking ditferences nextto desi plots) ! werealso
effective transmitters of the dwarl yield message.

It should be noted that Field Assistants (lowes
Lo . Tof extension agents of the Agriculture Depart-
ment) were very instrumental i diffusing dwarf
wheat varicties. Besides persomally informing Fi-
mers af dwarf wheat potential, they were respon-
sible for the installation ol many ol the demonstra-
tion plots on tarmers’ ticlds which, in turn, were
catalysts in dwart wheat diffusion.

Together, both mass media and inierpersonal
communication channels have important rofes to
play in introdacing innovations to barani small-
holders of Pakistan.

DWARF WHEAT PERFORMANCE
Yield appeitrs to be the single most important
reason behind d varf wheat adoption, although far-
mers named a few ather important characteristios:

(1) Dwarf wheats tit the cvopping patiern of the
farmer and wrow i a Faster time than desi
wheats,  Respondents mentioned that des
wheits would not do well il sown after Nov-
cmber. On the other hand, they said that
dwart wheats stil! performed well if sown be-
fore the end of December. This is crucial
since Kte rams resuit in fate somang. n
addition, dwart wheints generally matue 10
to 20 days Faster than desi wheats, thus giving
the Farmer time o clear the lield tor manze.
Dawart wheats do ot represent comples
changes trom current practices and are sub-
Jeet to - perimentation by andividual far-
s nwmber of tasksare subl done in the
same aay tor botd dest and dwart wheats:
growrd  preparation,  broadeast sowang,
weeding, harvesting and winnowing, Dwarl
wheatsiire neatral to seafes meaning that any
size farm ocan use them s evident that
barani smadiholders mitiatly experimented
with handtuls of seed, saw zood resulis with
their owa experiments andinereased the e
sown with dwart wheats the following year
Without this neutrality. it is doubtful thit
smallholders could have experimented nd
adopted the variety so willingly.
Some tespondents ke the bearded teatures
of dwarfwheats because the beard gave some
profection against binds - Other respondents
stated that they hike the tiste of the white
variety (Mevpak-603)

One complaint was thit dwant wheat give fess
fodder. However, bavantsmallholders were willing
tosubstitute dess fodder tor i higher grain vield !

[

vepy

R

12 Davy, Dozees b Improving the Teomimg of Field Sasistants
e the agncultueal Traming simtes of Weat Pahingra.”
mneco distabured by The Tord Foundation, Blaabad,
March BT pd

3 Dwart wheatwath ternizer pives adark blisshegreen appear-
dieedestwheat s hight preen Mogeover, desvanenes stand
tabler, have than stems, and sway treely with the wind, whale
the behi ofermg dwatt wheat i sbortand stuedy agamst the
withd - Moeupak, which s the most commonly wsed dwart,
lias beasds and most dese vateties aie eardless and henee
more lisels to be consumed by birds

14 There is some debate on thas poimt - The nsual companson i

Baneasure oneaud bl maands o toddes Torevers maund
o pras et desewheat produced €18 1 vensus one maund of
loddet Torevees maund o graon of dwasf wheat (1 1. Prom
this we estumate whethes the amosnt SFfodder is more or Jess
Iy the amount ¢ gean produced Judang Srom the farmers”
complunts, a more conservatine, pethaps maie realistie, come
parssmwould be 2 Dylordescand (1 Ditordwant THis, how-
ever, s subedt toactual medsurement on barin bind
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Dwarf and Desi Wheat Yields

Al tarmers in the samiple know the size of their
cultivated acreage and measure grain that has
heen sun dried on the threshing floor with o wods
(i wooden or metal measuring bowl). Each Frmer
knows how much wheat, maize and rice weigh 1 his
own waodiin terms of seers '

o addition to counting the number of wodis of
cach harvested crop, barani smallholders seem cap-
able of recalling production for at least three vears
Customarily, they diseuss production over the
Jukha (smoking pipe) in casual gatherings. Fhus,
the data appear to be reliable.

Table 4 gives comparative vickis on a per acre
hasis between desi and dwarf wheat, 1tcan be seen
that cach year dwarf wheats ovt-vielded desi wheats
by a coisistently wide margin In 1967 68 both
temperature and rainfatl were within the rnge con-
dueive to good vields with the dwart wheins

Insubsequent years, dwarf whets were pron st on
moread more sereage which apparently included a
mix of factors resubting in reduced vields: (i) poorer
land under dwarfs. (i) poorer tem managers grow-
ing the new aricties, (i) fess ideal weather, and

(v} less fertilizer per acre on dwarfs. Yet, dwarf

wheats continued to vield more than desi wheats in
Al periods.

Fabie 3. Comparative Vields for Desi and Dwarf Wheat on
Barsni Luand, Hazara District, West Pakistan,

Dwarl Wheat Drest Wheat

Year Number Yield Number Yeld

ol Acre al Avte

Growsrs (nnds) Grovers tnnds)

{967 6x 2y [ voN

196N 6y [ RN [[IIS]

909 T 1512 [N Nan
Yo Ave

(3] IS NS 1) 927

It was cleardy evident (o the respondents that
dwartvields are wrearer than dest vields Respond-
ents abso clamed ot there s less rish and more
Certanty i sowig ot thes it least got tinar
seed Boch T Onthe other band. Garmers sond that
maes Ghies they ad o teed then dea wheat as
todder to the anmuiads and ey “eot no weed back

THE IMPACT OF DWARF WHEAT
Major Issues
The degree to wineh baam smallholders huave

henetitted from dwarf wheats is a coneern of poticy
makers. !

Technological change embodied in the dwarf
wheats, together with the accompanying change in
complementary inputs, has had o number of signiti-
cantetleets on both the cconomy and society of Lora
and Oghi. Understandaoly, measuring the impact
of new technology reguires £ re extensive analysis:
(1) Greater Cropping Infensity' ™ Respondents in
Loriand Oghiare mosing towards increased multi-
ple cropping. Most of that move has been made
pussible by the introduction of dwarl wheists which
mature carlier than desi varieties. The 196970
average cropping intensity index for Lori was 141
and for Oghi 103, By =aleulating the aserage acre-
aes thatrespondents say they will sow during 1970
71 rabi period and by paking the safe assumption
thatsespondents will sew the same amount of maize
during the following summers, Lora's cropping
intenisity witl increase to 148, Oghi's to 110,

(2) Inereased Outpur  Burani smallholdersare not
oniy expanding planted acreage but they ire getting
higher yvields, as noted above. For every given acre
of kind sown with dwarf wheats, farmers are har-
vosting at least seventy pereent more than before,
Mare mouthsare being fed and less money is needed
to purchase food grains. Money that is saved creat-
es o capital-generiting capaeity in the people.

All who adopted dwart varicties reatized com.
paratisely greater output per acre than those who
dud not use the new varicties. Even among those
adopting dwarf wheats there is o noticeahie diller-
ence mn the changes in production between farmers:
sme are wiing fertilizers, others are not. some are
petting exceptional yields and others leas so, ete.
(3, tacreased Employmeny  Gieater output re-
quires more kibor 1o harv -~ the total prodnct.
Mechanized harvesting for the present generation
seeins an impossibility on thesé hilly terraced farms.

Aritlysis of the additional man-hours employed
with dwart whewts as compared to desi wheat for
cich stage from £20d preparation throngh storage
shows that everall Libor requirements lave increas-
ed by ahout 30 pereent (Table 330 However. vieids
S Chne seer squals 2007 The or B 400l manad One maond

S R IN0 The One wnd Tolds approvmiately -1 seers

oF wheat pram
1 Fora penctal statement of coneerts see Planiung Commisa.

wn, Government of Pakisuan, Zine Lourth e Year an,

P08 July 1970, p 26
17 ¢ toppny 'HII’II\II_\

Nt e s Ated sewn e than onee

HLL
Netarea swwn
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have increased by as much as 100 pereent. In
essence, there are notable ccanomies with increased
output which mean that the average cost per maund
for processed dwarf wheat is less.

Table 5. Man-Hours Employed Per Acre for Wheat Production
(Average of responses from 143 farmers for 1969.70
wheat crop).

Field Clara*  Winnow-
Prepara. and ing
tionand Harvest- Thresh- und
Wheat  Sowing ing ing Storage  Total

1. Dwarf 96 8 AR 108 40.0 2520
2. Desi 62.4 520 20 264 648

3. Added M4 24 128 136 §3.2
Labor

@ Clary is a threshing tloor prepared {iy driving bullock teams
in circles on a particular spot in the field untsl the ground is
packed hard.

Wider Effects
The adoption of dwart” wheats appear to have
additional important long term ramifications:

(1) Increased awareaess of changes in agriculture.
During many of my visits to Lora Oghi, far-
mers frequently approached me to ask where
they could iequire new varieties of seed.
Many could name some of the varieties they
heard about over the radio. They are aiso
acutely aware that changes can be made in
their maize prodection as well,a crop which
has been relatively untouched in baran arcas
by technological advances.

Furthermore, they arealreads aware of the
govermment changes that attect complement-
aryinputs. A recent announcement by the
Ministry of Finance to tay fertilizer and
henee, raise its price. brought loud outeries
from the people of Loraand Oghi,

(i) Further demands on the Department « f Apri-
eulture and the Agricultural Development
Carporation to supply more information and
cheaper inputs to boost agricultural produc-
tion.  Barani smallholders wam 1o know
what local tevel extension workers do and
how they can be helpteland instructive in the
wissof new technology . Thisalso puts some

pressure on Field Assistants, fertilizer distri-
butors and others to keep informed about
improved sceds. types and rates of fertilizer
application, pesticides, sowing periods, etc ,
il'they expeet to be of more assistince to the
faraers.

(i) Those vsing dwarf wheats who get pood yields
desire to pay cash instead of a proportion of
the crop—-as is usually done — for the services
of macens (cobblers, blacksmiths, tailors,
cie). The movement is away from barter
arrangements towards a cash econamy. This
is already saking place and the eflect will be
to create cash siving and imvestment oppor-
tunitics for those who readily participate in
the Lirger money ceconony.

SUMMARY

Barani smallholders have adopted dwarf varictics
of wheat in i remarkably short time. Signinicani in
diftusing the new technology were the many 1 pes of
inferpersomal and  mass media communicatio )
channels which informed the farmers that dwart
wheats are higher vielding than desi wheats.

Interpersonal contacts between villagers created
the mostawareness. OFthe niss media channels of
communicadion. the ridio was importantin Hazara.
In addition, demonstration plets on farmers® fields
made it possible for the potentialadopters to see the
striking differences between desi and dwarf vields

Teehnical wnd cconomic tactors Largely influenc-
ed the farmer o try dwarl wheats: (1) vields were
consistently better with dwarts, (23 the technolopy
was relapnely simple 1o understand and use. and
Cnonior changes were required in the cropping
pattern.

The printary effects of technological chiange with
dwarf wheats at the farm Jevel were: (1) 1o inerease
Cropping antensity. (2) o increise output ard. in
concert, (3) to generate cployment. 1 ong term
effects are becoming evident with inereased socil
mieriaction between farmers -eid entensicn people
and agreater move towards i money ceonomy

L sum, barani snllholders are highiy responsive
o significantly “better” innovations which are
neutral to seale. They are equally responsive and
reachable by mass mediaand interpersonal channels
of communeation.



