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The Feasibility Components of Agricultural Development

The recent upsurge in the productivity of tropical irriga-
ted and humid agricultufe has turned attention to those vast areas
of_the world where farm output is limited by moisture a#ailability,
areas that seem to be bypassed by the course of human progresé.
There are many reasons why éttention should now turn to the devélop~
ment problﬂns of dryian&s Huge areas of the earth's aurface
are still poorly productive and seemingly 1ncapab1e of being made

'f(; - more productive by the present state of farming arts. A fact,

oy
A

that builds an anxietv for the well-being of those peoples who
~ depend on dry areas for ;nel* livelihood and to whom can be given
no ;3351ble prescrlptloas that will permit them by thelr own

i

brforba to "share in the aﬂvances of human welfare,
g But 1t is 1mnortant to recognize that regardless of
whether a concern for dryland development springs from a d851re
to better use man's inheritance for abuhdance, or from a soli-

citude for human welfare, or even from the fact that for many

nations the modernization of domestic agriculture must céntre

1A paper prepared for the "International Coanference on Mechanized
Dryland Farming' to be held at Moline, Illinois, August 11-13
1969, : :
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on the transformation of farming in dry regions, there'§§ astyefrittle

in the history of dryland development to found a belief that the

experience in fostering the transition,from traditional to scienti-

fic farmlna in moisture abundant realons will have more than

marginal relevancu to turning a similar trick in areas of moisture
deficit.  What has been learned from world development experience_
that is relevant, however, is the broad substance that must be -
embodied in any succeééﬁul approach to initiating and sustaining

a growth in the productivity of land and the efforts of farm

psople, This paper focuses on those attributes of dryland

agriculture that make real and give form to the complex of acti-

- vities that mist be embraced in any effort to generate the trans-

formatlon of dryland farmlng.

If agrlcultural aevelopment is seen as sustalned exvan51on

in the real nroduct1v1ty of farms and farmers, it is ev1dent from

tHe acrumnlaued experlence of two d@cades that develoPment efforts
rust cmntre on the farmer and embrace with increasing flrmness

and soanlstlcatlon the 1nducenents necessary for h1m to apply

in his farming the flndlnos of modern aarlcultural science and
téchndlony;, In surve ylna ‘the uncertaln course of rural progress.
over: the la:t twenuv Vbara it-is obvious that nost of the frus-

tratlon,of ”laaglng" agrlculture arose £r0ﬂ a failure to focus

.wlthout equlVocatlon_on the farmer as the crucial agent of

= .

development, and from an unthinking neglect of the role modern

farm technology plays as the vehicle of progress, It is apparent

from the rural history of the fifties. and early sixties that

[
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even those who.should have knqwn better forgot that farming is an
endeavour that combines both technological and econémic Eonsidera-
tions, and that the farmer can innovaie only when he is given new
opportunities for adopting scientific methods that are technically,
eccnomically and Operationélly feasible. - |

The recent breakthrough in'farm productivity in‘thé Wéll'~‘
watered areas of theitropics and subtroPicélhas been laid:priﬁarily'.
to the rapid'SPTeéd of exotic, fertilizer responéiie cereal vari-
efies,.particularly varieties'of wheat, rice and maize. There
can be no doubt that a new biological base for férming was théekey ,
to making an agricultural dynamic téchnically.pessible in thdsé,*‘-

areas where ¢rop water was not limiting, But in the excitement

‘generated by the growth in output seemingly friggered by the

introduction of new plant materials, farm price relationships
that made farmer innovations economically feasible by giviang

the new technology the stamp of profitability are often overlooked,

And because a traditional agriculture founded on reasonably

assuréd water could sup?ort a population density sufficient to -
pay the costs of being serviced by social aad privaté capital |
in?estment in transportation and markets, farmer adoption of the
new technologies_was'made operationally tractable by tﬁe.availa—
sility close to hand of suppliés of needed exotic inputs, the
credit for their purchase and the market.outlets for sufplus
product. |
\ Te argue that rural developmeni ié rooted in tﬁe technicai,

economic and operational feasibility of the opportunities for



" tegies

change presented to the farmer is to suggest an independence of

‘these components that does not exist in reality. What does
cexist is a complex of interacting pieces, but because each of

~these is susceptible to influence by separate development stra-

it is possible conceptually to treat each separately, In -

2>
doing so, however, there must be 2 continued awareness that pro-
gress arises from a grand strategy that successfully'a#ticulates-
and mixes into a reinforcing whole the separate strategies and

vl

tactics of festeriag change, This Conference is centred on one

aspect of the technical component of the total developmenﬁ complex,

There are good reasons to believe that the selected component, -

mechanization, is the key ingredient around which our present

‘knowledge of farming science can be organized to provide the

technical feasibility for progress in dryland areas. In concen-

trating on the technical aspects of dryland agriculture, however,

it would be dangerous to repeat, in inverted form, the historical

mistake of ignoring the several other components necessary for
_iﬁducing change., = The paragraphs that follow seek to preserve

~a balance among these and to place into perspective the technical

aspects of ‘the development guest,

The Téchnitdl_Feasibility of Developing Dryland Farming

The term “"dryland farming"” is more a convenient label for
the class of farming done under circumstances of limited moisture

. o v y : P . .. '
than a term capable of scholarly definition, In its ubiquitous

~embraciveness it has little inherent power to focus attention on

.;tha.tractablé}.ﬁ_lf‘islnof.the‘;opcept of farming»that gives
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pause, it is the meaning of "dryland"” whenluséd in juxtaboﬁition
with farming that creates a hiatus in definiﬁional rigour.

If férming is defiﬁed as thé explbiiation-by han df‘his“
envifonment through the cultivation of crops andfthe :aisiﬁg of .
iivestock then in varying degrees this exploitation involveg

oaiabllshlng a purposeful relatlon with the course of ﬁatural

events by an adaptatlon to or a manlpulatlon of tne env1ronment.

It can be argued that traditional aorlculture with its p?lhl ive »

‘tools and limited understandlng of natural phenomena, is an

adapted agriculture, 1In contraét,,modexn agricultufe is a méni- 
pulated agriculture. And the proéess of aevelopment-is a pro-
cess OEIintroduciﬁg.the technologies of manipulation to enhance
the yield of fhe environmént for a given human‘éffoft,_‘ This'is

an’ important definition for by implication the title of this

'Conference'embodies the assumption that the application of

necqaq1ca1 power and equlpment can pr0v1le a sunerlor way of

effectlnc the exp101uat10n of env1ro1ments that are watur llmlted

for the pTOdUCLIOR of crops and llvebtock

Nhat 15 1nv01ved in the concent of a water llmlted eﬁv1ron-

- ment, or- to put it another way: What is dryland7 Obviously it
has sometﬁing to do with the availability of water fbr'crop

.productlon or “the ralslng of llveotock an- avallabllluy etprossed

in some form of nrob30111ty w1th1n and across productlon seasoas
and emorac1ng some limits as minimum moisture requ1rements for
dlf%erent,types of agriculture, Although these are easy attri-

butes to défine, one looks in vain in the world’'s agronomic and
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and geographic literature for their precise formulation and speci-

fication to give substance to the term dryland farming, - Drawing

from the large and excellent body of. rasearch-literature on the

water needs of irrigated crops, it is clear that the what why"

and where of dellneatlng dryland areas regquires ‘an elaborate break‘ '
down of diurnal moisture balance probabilities that pushes beyond
the boundaries of present-day work in agricultural geography a#iit  4-
is applied to all except very limited aresas of the world. | o
Crop water requlrement studies made under 1rr1gated condl—
tioﬁs provide rigorous proof? if any is necessary, of the‘fallacy
of drawing a simplistic correlation between rainfall and:a classi-
fication of dry farming'tipes, a correlation too foen{assuﬁed: |
valid, East Pakistan;.West Behgal and Assam are dark areas on
ény.rainfall map. Annual rain receipts vary from 2,500 to‘over  7

000 cm., 100 to over 400 inches. = Yet one of the substations

selected by the Indiah Council of Agricultural Resear;h'for-inves-;-"'

ﬁigations'inﬁd"dryland farming“is‘at Jorhat in'Aésam where raiﬁ  ‘
réceipts average 1605 per fear, and the Government of.East Pakistan
has invested heavily in the past few years in the dev¥10pment of -
irriga**on, The pattern of alternat«ng ralny monsoonal and o
dry wind SysLems leaves farmers in this part of the subcontlnent
with several,montn 1oud1ess weather when temperatures are
suitable for cropping and sunlight intensity best for high yield

photosynthesis. Few would include the acres of East Pakistan
- ‘, B

or its wmulti-millions of rural people in the account of the world's

. o
A




dry areas, yet the very'fact of its over 55 million pbpuiatién
argues a major human welfare case for being concérned.about'%he'
use of its land during the dry season, Indeed, in terms éf
930ple.affecte&, East Pakistan has as étrong a ;laim on a comncern
for enhancing dryiaﬁd productivify as all of Central Africa |

At the other end of the ralnfall d1str1butlon are the

- numerous pockets in tne world where total annual rain recelpts

are small but where, bscause of local topography or prevailing
climatic patterns, the disfribution of rainfall is.ideal for crop
BIOLUCthH, In fact, to even sketch a uorld plcture of the »
degr»es of dryness relevant to uqde*snanélng world agrlculture
and its development potentlal requlres a sophlsticated ana1y51s of
cunmulative da*ly or weekly rainfall receipts ad;usted for water
losses fronm the root zone throuOh evanoratlon transplratlon “and
percu;atlon and aggregated over time in seasonal proaabillty-
classes that can be camnared w1th detailed data on minimum m01sture
needS*for fe?ent types of 4’armlng endnavours. it w111 be avf"
long time before information of this kind will be a#éilable tb
the scholar éxamining the nature and scope of dryland agriculture.
A detailed'understandino of 5011 moisture alone will not
prov1de mﬂre than a be911n1ng in building a picture'of the techni-
cal 11m1tat10ns anc renu1reﬂbnts for 1mprov1ﬁa dryland farming
%aterlls only one leg of the tripod formed by an 1nteract1ng
vsystem of soil*plant-waker relationships, The depth, .structuré

3
physical propert ies and topogrdphy of the soil can comblne to set



conditions that will constrain jﬁst as effectively as é 1éCR of
moisture thevagricultural énterprise aiternaiives open to the
farmer, Or they can work to ease, even o;fset the disadvantages
of low or sporadlc moisture rsceipts. Carefully cheosen plant
materials can often redress in substantial measure iiﬁitations

on farm productivity of a small or uncertain rainfall oi of
-relatively‘poéf soil conditions,. Improperly selected plaﬁts”éan
impose'great hazérds on farming. A recoanifinn that the trxpoa
of soils, plahts and water establlshes the Lundamental base of
farmlng is important to malntalnlnﬂ a balanced search for new" 

'technlcal feasibilities of dryland devnlopment because 1t is

most likely that such development will demand the evolutlon of dif-

ferent sets of farming practices each adapted to the unlque c1r«
umstance of a local agricultural ecology,

| Fran a rapldly mountlng boay of evidence accumulaulna froﬂ
rﬁsearch and farmlnv etpeilence in many parts of the Wo?ld, It
apﬂears prooable that mecnanlcal power and farm implements Wlll
play a central role 1n many of these sets of adapted farm prac—_
tices, It now seems apparent that the ski1fu1 use of,meﬁhaniéal'
tools c¢an alter traditional tlllave and crop management metxods‘ 
in a manner that increases the efficiency of water ansorptlon and
retention in mény of the world's soils, and contributes an enhanced
potential for épplying mpdern science to all systeﬁs of crop.and

livestock production. The use of mechanical power and appropz¥iate
A D . . :
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tools to breék soil hard-pans formed tﬁrough the_ages by ﬁradiQ
tional implements arawn with the limited draught of animal péwer;
is one proven way of facilitating greater water and root penetra-
tion info thé lower soil horizons, In areas of seasonal rainfall,
the bréaking of the soil surface by tha'application of large
amounts of power during the dry season permits'thefcapture 6£ the
first rain water that now is usually lastrthrougﬁ runoff because
it cannot penetrate deeply into hard backed soil. Careful culti-
vation and the planting of'crops with deep rooting haBits can tap
and use limited amounts of moisture by enlarging the effective
root zone of the plant. Mechanical methods of laying a layer of
low permeability to provide a perched Water'table at root zone
depth in soils of higﬁ porbsity are now being tested im practical
and evidently successful trials in various areas of the world:
Crops grown under moisture conditions that 1limit soil nutrient
uptake have shown'promise of responding weil to nitrogen applied
as a foliar spray in micrescopic droplets, Mechanical methods of
water tonveyance and fieid application have bpened oppo:tunitiés
for large improvements in fhe efficiency with which water can be
collected, impounded, held and used for crop production, = Indeed,
there is now a vast catalogue of modern technologies in various
stages of refinement built on an incfeasingly imaginative épplica-
tiéﬁ»of farm machinery to dry area problems? .a ﬁrofuse fichness |

that is marred only by an absence of ordetr and precision and
4 Yy DYy P

A}

understanding of the circumstances of their .relevance, a flaw that

stems as much from the underlying complexities of the concept of
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dryliand as from the immature state of research inte modernization

- and mechanization of traditional famming in dry regioms, -

' The Economic Feasibility of DeVelOPing Dryland Farming

The course of agrlcultural develoPment depends not alnne
on the creation of new methods of farming, ~ These metnods st
be profitable for the farmer to employ and be capable of appllca- 

tion in his' farm operation. The types of farming undertaken in

moisture deficit areas throughout the world can be placed on a

continuum that ranges from nomadic livestock raising inAarid f

‘regions, through the'shifting cultivation pattern-of slashtan&'

burn agriculture on semi-arid lands, to cTop productlon by

'sedentary peoples living in permanent settlements. The. COntlnuum

is correl ated with ralntall soils

R topograpny and sunlight inci-

dence as the major determlnants of the soil- moisture budaet and

the biological ecolooy this budget w111 sunport Wlthln these

boundaries, 1nd tthe set by the broad social and economlc 1nst1-

tutions of man, the farming community must seek an equ111br1um that"'

- assures its members of daily sustenance throuchout the year and

.

_preserves the existence and integrity of .the group from}ceneratlon

to generation,

Recent anthropological research on human ecolpgy has

uncovered a rich fulmess of human adjustments to environment

‘that embrace an inherent symbiosis with the short tun features of

climate and >soil and the long run uncertainties of natural events

-as these endanger or guard the present and future well?being of
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different societies, The African herder on arld vrasslands whnre
ralnFall is widely varlaole in time and Space relies on his 11Ve—

stock for a daily diet of blood and milk in a climate that is

‘inimical to the storage of nearly all 1iv¢stock‘product5iand

-where by the very nature of the uncertainties surrounding rain

receipts, crop cultivation is almost impossible. The Bedouin
have buiit a viable economic system on nomadic sheep and goat
herding, camel transport and trade, and a rlgldly and alaborately
defined pattern of raiding relations that assure a contlnued re—‘
dlStle&thﬂ‘Of inicome and wealth among the magy trlbes._ Shlftlng
cultivation is a worldwide pheﬁomenon_that finds its justification
(and ofteﬁ ccndemnétion) in balancing the protectibn_of‘tropical
s0ils with the organic matter requirements'of crop'production in

a hot climate.,  The Hopillndians of thefSoﬁthwest U.S.A.-evblve&v
a culture in an arid'environment'that was and is built on growing
maize in the beds of numerdus ephemeral streans formed at the base
of uusert mesa and fed by periodic rainfall. But these are only

a few examples of the 1ngenu1ty and wisdonm denonstrated by man in

_ adanulng his economic eqdeavours to the opporgunltles and 11m1ts

set oy his pnyalcal surroundings,

Enhancing the productiviiy of theAworld’s drylahds (hoﬁevef
crudely geflned) carries with it an implicit need to alter théx
traditional ecological equilibrium established between man and
nature. To effect t' altefation it is necessary that a newy

\ ) ] .
equilibrium be created that is more satisfying to those adopting

_ the change than was the traditional one replaced, It is in this



sense that profit and ;heAecoﬁoﬁic féasibility for change mast
be reckoned, |

Until'recently there were substantial doubts among Social
scientists about the extent to which human societies and indivi-
duals would respond to ecpnomic incentives, Iﬁ ndw seems‘aﬁparéﬁt
that there iéla_universgi rationality in human econbmic beha#iéur :
. that differs from culture to culture only to the extent:that -
there is a variation in the size of the incentives reqaited‘to'
induce new patterns of productive éctivity. It is the fact of.ad 
incéntive that sets the economic climate for change, - To moﬁivate
-change, the incentive‘must‘be'perceived'as a gain that is feal,-*
and capable of being'captﬁred for privaie or 50cialhbenefit by-the
innovative action of an individual or grbup. N j

At the core of the traditional sconomic systémS'Of'drylénd.
agriculture‘ié>the need to meet the daily demands for sustenance |
of the indi#idual, the family,‘and ﬁhe;society as a w@olé; In E
areas where climatic patterns are unpredictable in space or time, -
or where éoil moisture budgets are so low that domesticated cereal
crops camnnot with-any-aSSurance‘be carried through the:growth' |
cycle to the point where-?lamt céfbohydrate will be fixed in a
form suitable to direct hgman ;onsﬁmption; but whére~thefé is;.
howevér scattered'an&'howéver small, enough moisture to generate
the earlyAvegetative stages of prass growth,»human communitiés |
have turned io herding.iivestock and to using the life processes

) . . .

of the animal as a source of daily food and as'a means of storing

tomorrow's consumption, - When livestock production is viewed as
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a method of storing food and insuring daily needs it is fully

understandabls why societies that rely on animals place é high

premium on numbers rather than quality, often to the detriment

of their own grazing areas through over-grazing,-and gven to the
long run Stablllty and existence of the SOC1ety 1tself by a fallure
to percexve and check the consequences 1n the erosion of soil and
the changes in plant cover that can arise from OVerstecking a Tange.
The experience of administrators, conservationists, iiveétock_-' |
experts.and all the other assorted scientists from . the many Biblo—

cical.and social disciplines that have sought to soften the des-

tructive impact of large herds on limlﬁod grazzna areas _suggééts

+hat altering the focus of livestock ‘oriented soc tivs from.

'numbers to quality is one of the most difficult aapects of genera-
ting a transformation from subsistence stock raising to modern

- ranching. © But if the desired change is assessed in terms of its

economic feasibility, it is obvious that unless farmers ave
offvred alternative sources of food and food storage that are -

cheaper and more - satisfying than blood, milk and meat ahd‘storage

.on the,hoqf, there will be no incentive in the short term to alter
- the traditional equilibrium. It is similar for the herder who
‘raises cattle for sale as a byproduct of a semi- sub51st ace agri-

'culture and who is too far from market to be paid more tnan a

flat prlce for a live animal (tnat tﬁen must be dr1ve1 lonv diétances'
to slauanter and eiuher sold for the lowest grade meat or fattened

at the end of the trek for a quality premium) , to him the aroument



that‘he ought to cut his stock numbers and produce a qhélity'
product ringéveconomically hollow, |

o Moving_upwar& on the_continuum of moiéture_availability
‘theré is a steady increase in the compiexity and:sophistication.
of the farming activities of pastoral peoples. - Inﬁareas whére .
rainfall ié_ﬁeavier or the micro topography concentraﬁes:draiﬁage:
water sufficiently to support a rudimentary crop agriCulturg;'a' |
society can enjoy the advantages of both cereals and livestock,
For such groups an assured daily supply of livesto;k‘prpducts'
is supplemented by grain when the rains are “éoodi" _'Because'
cereal production under such circﬁmstances will ﬁormally'centre )
on the same aréas of‘land'frcmAyear to. year, and because gréin
can be stored-for daily use over long‘ppriods, societies farming
in this.kind of an environment can estéblish rudimentary perma- |
rnent comminities, - In those areas where rainfall is disygrsed
ovérya'substéntiﬁl part of the year, and where winters:a:e not
bfqo Sevéré,.it is,usua1 to find combined herding andAérop agri-
cultﬁre_leaéingvto labohrfsﬁecialization Whefein the Qomeh anﬁ
1children remainAsettled near the ground where»crops.arc grown
wﬁile the meﬁ f:oﬁ adolgscé§t750yhppd to old age are némadiéy*‘
moving the herd or flock over a wide grazing area in search of
grass, - | |

I afeasiwheré'rainfall'is usually sufficient to carry

a.éeraal crop to ﬁatﬁfify; alﬁéit at a low level of yield,K agricul-

tural societlies take on a still more sedentary character.,  Again
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" the determining factors‘aré the SOil moisture budget of the grow- f

ing season and the varlablllty in this budget from year to vaar
In a broad band of the £§;;E25ﬁgﬂgre annual rain recelgts are
su:f1c1ent1y certain and large enoab% to permit a dependence on
cereal cultivation,6 but where the topography and the need to
maintain aﬁequa;e organlc matter of the upper 5011 horizomns pre~.
vents long term sedentary farming, Shiftlng cultlvatlon has emerﬂed
as the tradltlonal form of envxranmental equlllbrlum,

It is not easy to £ind ihe'baSis for geneiatingAeconbm}c
incentives for chaﬁge in societies following these‘typesAof farm-
ing systems.  To argue that shifting'c&ltivétion.is destructive of

forest wealth and oftén leads to the erosion of hill 30ils means

'_11ttie LO tne tribal group whose populatlon balance is dlrectly

dependent upon the superlorlty of crop agriculture to yleld an

output.larger than that which would be obualned»frcm huntlngband

- gathering in a forest eavironment, To press modern methods of

water harvesting on societies that must combine livestock raisiag

with érop farming.because rainfall variﬂbility is too high'to‘per-
mit a full dependence on gr
an'incéntive for -
that gave ﬁaiidi

| _Witﬁ ﬁhe';u;Lugr increase 1n Soil mciéturé availabilii?

and a lowering of crop season variabilities in water r8C61ptS

. traditional farming takea on the pastoral aspects of Lommunlty

\]
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agriculture. In large settlement areas these communities usuaiiy
establish tiesAwith each otherﬁénd interact socially and economi -
célly to forge the bonds that functionally define a2 region and ulti-
4mately a nation state, It is a relatively easy task to create
economic 1ncent1ves for ﬂeneratlng change among farmers who are
‘to some extent part1c1pants in the economic life of a nat;on
National markets and a money calculus provide the development
strategist with an efficient means for manipulating the economlc
fgasibilltles of technical oppartunltles for change, and they
give the farmer an effective méthod for assessing_ihe gains of
innovation, , | :

The closer the integratiah between the econdmic 1i£e.of an
individual or community with the operations of a national markef |
the greater the role farm prices will play in setting the econonic
Acllmate for prowress rarming for subsistence provides fewtoppor-.v‘
-tunitlesuror specializing either the skills of the farmer or the
products of his enterprisé, - In such circumstances the’econémic.
féasibility for:chéngihg theJtechnital-base of agriéultu:e nust
arise from the immediate and 1oca1 demands of  the small community.
Thers are abundant exanmples of changes in traditiomal farmlng
nade in responbe to new Lecnnlcal opportunities- that held also a
promise of filling local needs: the use of new Jorld cTOps such
as maize and potatoes by 0ld world societies,'and the adoption of
high energy root crops and tapioca by communities whose population

A}
presses heavily on land supply are among the many that could be cited,




It is obvious from the widespread use by dlverse cultures of farmlnc
implements of coﬁmon desigh, that uGOlS and the practzces that must
accompaﬂy their use havé diffused from centres of 1nvent10n'because
of the economic benefits of less labour or higher yleld that could
be captured by their adoptien. _ |

| But whilst it is clear from the‘histéry of human cultures
and from the observations of remote societies'today that sub§istén§e
agriculture is not synonymous with technicaily stagnant-agricuiture,
it is appareht also that the diversity of iechnicél opnértunities
far cbanﬁe are greatly multlplied Dy an expan51on 1n the size and
range of consumer demands that are open to the farmer through hlS
part1c1patlon in a national market system It 1s the operations of

the market that allow a specialization of farm- enterprlses to meet

tHe warket that farmers are provided potentlal access to a
large array cf non-farm factors of procuctlon that c¢an offer new
technlcal.alternatlves. | |

Whether aécgunted in monsy terms or inithe réaliiies ofva

physical flow of milk and grain, sweat and fatigue,K the costs of -

‘and returns to and profits from farmihg are implicit in_the tech; 

nical relations of the production proceSSGS used by the farmer.

The economic incentive to subsititute new production technidues'

for tried and'familia: methods of cultivation afiéés only from

the gains such a substitution would previde through a>fé-alignment
A ]

of costs and retuxns that result in 1arger profits, It is the

realizable profit from innovation that establlshes the economlc_

217

most economlcallv a selected set of final demands and it is through
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feasibility for developing agriculture.

The Operational Feasibility of Developing Dryland Farming

The technical and_ecohomic féasibilities for agriéulturai
development set the opportunities and give the incentives for alter-
ing the basis of traditional agficulture; But channe-comes abdui
only if the cultivator 1mnlements a dec151on to do thlngs dlfferently.
The technical and economic asnects of - change are passive, tﬁey arise
ffom reseafcﬁ and product develonwent and the 1nterplay of marxet

forces to set the potential for progress. One hopes an act'will_

Hh

ilow, ﬁhathervit‘does_or not.depends on whether it is operation-
ally feasible for the cultivator to make effective a decisiéﬁ to
adopt & new and profltabln farning method. |

There are many eTenunts that establlsh the operatlonal
’easibillty 01.1nnovat1ve Larminv.. Of prime 1mportance among them'
is the structure of capital and human services thaL can support
and give substance to a farmar's dec1s1on for change. :-Theser
services comprise the list of 1nfrastructurp comaonents SO famlllar
to students o;_rura-Adevelopment: extenszon services, ‘roads and
trucks, supply'depots for seeds and fertilizer nd plant protectlon

chemi aln, product stores and vroce5511g plants, banks and credlt

fagencies sales and service centres for machinery and farm imple-
g ? . i . Sk

ments, even drains and water channels,

"In most dry farming ares of'the world the 1eve1 of farm
N

services available to sup ort cu1t1vagor decisions for change
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‘ranges from virtually-nbn-existent to inadequate to barely minimal.:
.ThisAis not surprising; traditional farming methods seidom needed
more than a rude set of off-farm services to support its conduct.
But only in an infiequent case.can a significant transformatioﬁA“
in tarmlug methods be made without the practlcal support of a
falrly elaborate set of facilities to give operatiomnal LeasAblllty
- to cultivaior decisions, If large segments of dryland agriculture'
'are to be altered by the introduétion of new technaldgies.of the.
kind central to‘the deliberations of this Conference the-desired
dynanic will have to be built on prior 1nvestments 1n the structure
content and organization of the soc1a1 caplgal serving farm people

Th1s is an obv1ous point, but it is a point with ram1f1Cﬂt10ns

often overlooxed in development programmes, The yauenslon of wheat
cultivation to a large area of former range lands in East Africa
is an example. The technical and economic feasibilites of such
_an innovation were favourable. The programme proved a failuré
because the new areas were 1nade§uately served Dy ;oads aud market
fac111t1es The.nomadlc-herders who ev1nced a willingness to
become cr0p cu?tlvators for at least part of the year found tqelr
»dec1510n was not operatlonally feasible within the context of the
avallable network of serV1ces whose supnort they qeeded The
manufacturer of farm machinery who refuses te invest in bUllhlng
"sales and serv1ce agencies for his Droduct until thnre is stronu
'ev1dence of real farmer demand (and there are many who take tnls
attitude even though their products successfully pass the tests of

technical and economic soundness) acts to limit the operational
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capac1ty of the cultlvator to opt for change,.
While there is no dlSputinv the importance and need to
better the sdcial services.available to people in dry areas, it
“is not aﬁ egsy'task to do so0. ‘The limitations of dry zone_agriQ
culture are limitations that lower the produttivity'of~land.‘ ‘Conse-

quently dry regions are usﬁallyimore sparsely settled than regions

enjoy ng more Eavourablc moisture budgets. Low population densities

raise the per capita costs of providing external farm support services

and Lhn low yields to 1ané reduce the ability of farmers to neet

>

these costs. Indeed, in many instances  peoples farming dry environ-

ments by traditional methods have reached a Malthusiah equilibrium
between their numbers and a long-run dbllltv to sustaln these numbers
1at leaves 11ttle etcﬂss product above the r@qu1rements of sub51s—
_tence that can be allocated to social capltalyformatlon .. To create
nd nalntaln an 1n£rasaructure of economic services in a c1rcum—
_stance whére economic activities can contribute 11+tle or nothlna:
in the 1n1t1a1 stages of development makes nece ssary an 1nJect10r
of rTesources from extramural sources if indigenocus farmers are to
. be gqun reallvable opportunltles for improving their aorlcultures
The conflguratlon of social utilities and capltal forms
‘l'sérving and faéilitating the production aec151ons of farmers is

etting the boundaries of the

n

the most impertant component in
o?eratipnal feasléility for devéloping dryland farming, But it
is only one-COmnonent'of many . | In assessing the onerational
'rea51b117ty of a- change in farming practices it is often useful

to rﬁcoanlze the dlstlnctlon becween those 1nnovat10ns that can be -
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‘adopted by the farmer acting alone and for his own benefit'. and

those which Larry capturaole rewards only if adoptea by a community

or cluster of communities. The growing of new crops or new

varieties, the use of fertilizer or improved implements and power

units, the practice of cultivation methods of conserving field

‘moisture are among the techniques that usually can ebvadepted by

the individual cultivator without reference to theidecisionsAand
actions of his neighboursh It is the Z2roup écting in concert,
howevef, that controls the adoption of such-tecﬁnical.innovat%ons"
as 1argerscale land shaping to'imarOVG.water-harvestinﬂ or theA
plac1ng ef 11m1uat10n on the grazlng of cormen ransa land 0r'the
accepLancv of new methods and rotations to benef1c1a11f alter older
patterns of‘shlftlng_cultlvatlon.

Actions of individuals.pursuing privaté fewards fcr'iﬁhoﬁation

are the least troublesome to analyze, In some cultures social pres-

sures are often brough to bear to discourage acts that break tradi-

tional:forms of behaviour, but it appears that in time these -
pressures'usually'Succumb.tp~the general ?ursuiﬁ of developmeﬁt
opportuniﬁies..{ In otﬁef cultures private decisions to innavaﬁé
can be constrainedhﬁecause of the individual's responsibility to

share fully any addition to his income with assorted relatives

‘_o+ laﬁdlords 6r-chiefs a resvon51b111ty th at can sap Lhe Vlualluy

~of an economlc 1ncent1ve by making negllwlble the real return to

nn ovac.lve acts

»

- [3

However, it is in ‘the realnm of establishing the operational -

afeasibility of group’action that one encounters the‘greatést difficulty
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of assessing the likelihood éf change. To realize and distribute
the benefits of group behaviour a society must have some form of
political process for decision making, some system for adminiétering
the implementation of decisioné, and some method of distribating~£he :
rewards that arise from successful collective action. .

The small subsistence or semi-subsistence communities
established on a dryland base have seldom enjoyed the econqmic
surpluses necessary to the development of a comprehensive‘éoliticai
orgahization,' Tiny nomadic tribes, isolated mountain peoples,i
and the inhabitants of grassy plains are famous for their indivi-
dualistic cultures and fierce priae‘in personal ihdependence.
‘TheSe are not peoples whofwi;l_readily accept, and their cultures
wére not formed under conditions that would foster the estéblishf'
ment of‘a'highly organiiéd political-administrative.strucﬁure. |
iFor sﬁch groups coope:ative ehdeavour to capture evén Ve:y 1arge
gains is difficult if not impossible to engender.- Indeed, if the
gains are large'enough it is likely that the group will be dis-
posséssed of_itslenvironment’by more disciplined and drganized‘ 
peoples before itS'mémbérs coalesce with sufficient vigour to
exploit byzthéir_bwn efforts the fruits of innovation,

| T’n-f; lack of strong political s}stems to effect group
change, or the pfesenée.qf cultural restrictions on the freedom
of iﬁdiﬁiduals to-actUin their own best interests are not the only
cbnst;aints éettingIBOundaries’on the operatioﬁal feasibility

of development in subsistence and semi-subsistence societies,

- HMost technigal'prescriptidns for development involve some form .
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of investment of labour or wealth In most communities-founded on

the ex plolbatloﬁ of dry environments by farmlng, the surplus wealth_:"

available for such investment is small and oftbn held in forms

unsuited to modern capital needs. In 113estoc“ based cultures;ﬁ7
herds and flocks represent not only a store of Jaily'sustenance but
also of wealth, and the natural increasefoflanimals is the major
source of capital growth, In crop baséd societies,'wealth is held
in stores of-grain, in the legacy of land, and in the totems fand

housing and collected artifacts of the group. - Thus it is often the

~case that the quantum of accumulated wealth or the form in which

t is held (Frequenuly a form that has value only to a unlque people -
alt hougH the prlZan of gold and precious stones seems a unlversal
hunman tralt) is insufficient or unsuitable as a source of,resources o

for development investment, To determine the opérational feasi-

bility for changing dry farming methods in such societies, it is

necessary to assess not only the profitability of innovation 
investments but additionally to contrast the magnitude of the

1nvestment required with the teal 11vestab1a resources of the

ASOClety,

 The o atlonal feasibility of prlvata aﬁd social oppo;-

-tunities for changing older modes of agrlcultural productlon is

more easily assessed when it is determined w1th1n the CORtEXtiOf-
the ecohomic life of the nation, | The greater embraciyeness'éf a
national political process and the much larger base from whiéh
to draw investable resources provide substantial assurance that

peraLe and group dﬁc*51ons for development can be made efxectlve



and. that over time investment needs are unlikely to surpass the

wealth and savings that can be tapped from a national product.
g p ¥

The development of farming is akin to the construction of

a three-legged stool, The legs of discovering technical potentials, =

of creating economic incentives, and of establishing operational

3
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ticabilities give the stool stability and make‘it'uséful. | For
that'ill—definad_class of farming called "dry."” thesevlégs-are diffi-

cult to fashion. But if development is the geoal, each must be

fashianedvand‘their lengths made equal for they wmust found and sup?ort'

the heavy task of making progress feasible,

-
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