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ABSTRACT

We argue that both, the system of technology generation as also
LransTer in dry regions/rainfed high risk environuwents have to be
differently designed than the systems sultable  for irrigated
regions.
in Part-1, we discuss ihe characteristics of dry redion and
implications for participative organizational design. Various
dimensions discussed include: ecologicsl diversity; low ropula-
tion density and poor demand system; lack of timeliness 1n opera-
tions; inability of markets to act as monitors of farmers’ needs;
rainfed economy 1is not just crop centered;  survival through
commons, need Tor resesrch on group based technologies as against
individual based technologies etc.

Part-11 includes the concept of horizontal diffusion and & brief
TEVIEW of literature on the subject. Part-II1 provides soclo-
ecological implications for institutional restructing such as,
(a) need for on—-farm research, (b} coneept of ecnlogical mapping,
(¢) method of mamal discriminent snalysis, (4} building upon
local knowledge, (e} ethics of knowledge transfer, (f) eadro-
industrial  watershed, (g) sustainable  institutional desidn
through linkasge between communication and jpower etoc.

Need for incorporasting concerns of women eand poor multi-
enterprise rural households is highlighted. It is sugdested that
instead of technology transfer, emphasis in future will have to
be on science transfer. This will help peorle develop technolo-
gies by linking formal and informal knowledge system.



Draft

TRANSFERRING SCIENCE FOR DEVEL OPMENT AND DIFFUSION OF TECHNOLOGY:
AGENDA FOR RECASTING EXTENSION SCIENCE RESEARCH FOR
DRYLANDS/RAINFED REGIONS .

It is well kpcwn that top-down bureaucratic means of transferring
technology do work in irrigeted areas. kBven without Training arid
Vigit system the traditional esxtension machinery had succeeded in
very wide diffusion of new varieties of wheat within two years in
mid Siwties much that the preoeduction had increased by more  than
T il lion tonpes in this pericd. OGne factor, cother than  admin-
sdtrative support, responsible for the diffusion was  the suit-
ability and adaphtability af the technclogy over large  areas in
Indn—Gangetic plains. & lesson was learned. 1§ techrnology is
good and provides spectacular results, Indian farmers do not lag
hehind  in  ites atdoption and adaptation. Why does  the problem
arise when this model  aof technology transfer 15 used in
vainfed/dry regions? %hE garlier success can be a reazon for our

failure. Particularly, if we learn all the wrang lesszons from it,

It ehould not be disputed that infrastructure, population  densi-

ty, market forces and assurance of returns were all far highesr in

I am grateful to Or. R0, Singh, Directar, CRIDA, Hyderabad ared
in  celleagues for very helpful comments on the earlier  draft,
This is = considerably lnodi Fled and espanded version of an earli-
er paper enbitled “Transferring Dryland Technology ' serialised in
"iptensive  Farming - & journatl of Ministry of  Agriculture, Mew
Prealbea , 1989, Pr. R.P. Singh hag suggested setting uwp  a  working
grovp o fuarther analyer the implications for o extension soiencs
yeeearch in drylesds.  Drl 3. Venkateswaralu, Director, CAZRT and
his colleagues have already started discussion on strengthening
research and esxtensicon system in arid regions.



the regions where the irrigated varieties of wheat and paddy

di ffused. Thus 14 farmers —small or big - have acgess te re-
seurces and inpstitutions, have ability {skills) to uvse new

technology and have assurance af future returns from present
i rvestments  end  do not have to worry about  others’  behaviour
vic-m-wis oOnes owng the techneological diffusicn does not pose

murh  problems=.  Une doegs mot have to mention the role price  and

procurement support hesides tnput =subsidies have played in diffu-

cion of technology in irrigated areas, The interest of  the
markelt forces  and the adminisktrative syatens cealesced. Thie

participaticon of pecple therefore was ecsentially a process  of
technolagy transfer from ”lab ki land”; The conditicns abt  irri -
gated farms were pot topo different from that of  the research
staticn. The private sector recogrnlsed tremendous scope of Qains

in participating arnd accelerating technology transfer.

Goth bhe crops - wheat and paddy - were primarily self-pollinat-
ed  in patwre.  The seed thuse could be recycled by  the farmers
thenselves. fary of  the crops irva"ain{ea regions are  Cross
pedtinated,  The seed preduction particularly cof hybrids is  more
complen  and difficult to deliver gilven poor infrastructure.bhy
then  do we reed a different strategy for dry regions or  rainfed
regions? And are the contrasts hetween the policy impreratives
forr dry regions vigoaovis irrigated regions being Fecognized by
the planners and senior administratars?  Our cawtenéiun is that
the prucess of technology diffusicon for dry regions will require
reconceptualisation  of the process of  technology generation

iteel . Simple solutions by way of early sucoess of some of the
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hybrids in  case of bajra, sorghum and improved varieties in
groundnut have not proved 5u5ta;nable in all the regions. The
alternat;ve appreach to technology trans#er is presented in three
parts. In part 1 we idLntify characteristic conditions of ny
Regions and their implications for designing organizations for
transferring. technology. Part — 2 inclgdes brief literature

review on horizorntal diffusion of technology and Part — 3 deals

with the Socio—Ecologicél implications for instituticonal restruc-
) 1

turing.

Part 1 : The Characteristics of Dry Regions and Implications for
Participative Organizational Design

i. Ecological Diversity : No two Fields are Alike

It may be an exaggeration to,staie that. no two, fields are
really alike. But the reality is not too different. The
rainfall variability both over time and space has been known
to be extremely high. Within a village it may rain on one
side and not on other. The mean (average) rainfall is
inversely correlated with the variability (coefficient of
variation) in rainfall. It is for this reason that farmers
very rightiy and intelligently have persisted with fragment -
ed and scattered landholdings. There is perhaps, no better
way of diffusing the risk of rain’not falling on any of the
plot of the farmer at all. Given the variability in rain-
fall the soil, topography, fertility and quality also there-
fore varies a great deal. This is also the reason why land

consolidation has never been preferred by dry farmers.
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Another view is_thét inheritance patterns (in which each
plot is sub-dividéd among all the heirs) has contributed to

this s=ituwaticn. Dﬁr reaction to this is that (a) the con-

: soljdation has indeed been accepted in ifrigated regions

despite the same socio-cultural practices and (b) the aver-—

,age plot size is much larger in dry regions and swapping

rather than sub-division might be maore preferred. In the
dry regions, as Dr. Singh puts it, one has tu/tdea} with
widely diverse and heterogenecus crop and livestock growing
environments.,

Low Population Density: Costly Delivery and Poor Demand
System

The irony of equity is manifested more strikingly in no
other case than in dry reginns., The allocation of equal
Y ESOUrCES whéther manpower or finance or mobility to exten-
sion people in a region where population density may be 38

to S@ persons per Sg. k.m. compared to a region where it is

as high as S@0 toc 1080 perscns per 5q. Km. implies error

magnified by 180 times. There is no scope for people  to
even interact with, much less influence, the administrative
#unctinnarie%‘ in suﬁh a context. 1If a village level worker
takés say two weeks to cover 88@ families in irrigated
regionr how long would it take to cover the same npumber of
families in a dry region? The c¢onst of transportation,
storage and ﬁigtributinn of inputs further makes it well
nigh impossible for any.sugtainable relationship to emerge

between extension workers, input delivery system and the
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farmer s. The poor people here are much less articulated
than the farmers in irrigated regions. when have we heard

about farmers’ agitation in rainfed/dry regions.  Thus the

demand and delivery system don’'t match.

Timeliness and Precision of Dperations Often not Possible!

+ -

Given the dependence on soil moisture within a small period
cof time the farming operations have to ke extremely time-—
bound. Historically people had evolved systems }ike'"irjik"
i.e. pooling of bullocks te plough a whele ceries of plots
in such a, manner that large number of pecple could sow
stleast some part of their land. The =severe ﬁnnstraint ot
draft power results in a situation where even land fit for
cultivation -remains fallow in some year.‘\ThE ca;h compul -
sive economy also forces some people to work on others’ land
for ready cash rather than invest labour or OwWn £arm. In
content of the modern inpﬁtareﬁponﬁive—technolugy it will be
expected that the institutimn5 in such regions will  work
more efficiently than in irrigated\regions where some delay
can be tolerated. Scientists also maintain that unfortu-
nately, we do not have any dependable technolegy for late
cowing conditions in dry lands {(Singh, 19a), The experi-
ence about efficiency has been the oppeosite. The frequent
etork out in a cooperative fertilizer stores or seed stores

is not an uncommon sight in dry/rainfed regions. The ab-

 sence of any specialized monitoring system which can take

care of location specific timely need of inputs reinforces
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an institutional apathy in the mind of public officizls.

Another area of technﬁlngical thrust to deal with this issue
has been popularization of mechanization. In the absence of
custom bhiring centrés, fhe tractors were owned  largely by
only the very resourceful farmer. In some areas, the Compe-
titiern amongst the tractor ocwners did bring the hiring rates
to gquite a competitive level. However, in uther.'éreas,
decline inp availability of bullocks (due to  fodder stress
and dispozal triggered by drought induced deficit) and lack
«f tractors has sffected the timely operations adversely.
There is one more effect of mechanization which has remained
rather less noted. While ploughing the fields by tractors,
it is wvery difficult to leave tree/shrub saplings intact.
The trée dengity cn cultivated fields has been noted to be
extremely lﬁw i mechanized and irrigat;d fields i(Gupta

1984). The lack of research on farn implements for these

reqions has also compounded the problem.
Will Markets Act as Monitors of Farmers® Needs?

The absence of any incentives with public, conperative  or
private input agencies for absorbing losses in the short run
makes 1t very difficult for them to cpen large number of
distribution Vmutletﬁ. It is a pity that government would
apernd milliwens on  trying to make pecple viable through
éubsidiaed Cfedit but would not consider making institutions
or their cutlets in such regioﬁs viable through managerial

and infrastructural subsidies and innovative inter—organiza-—



tional networks in the short run. Only recently smaller
bags of fertilizer have started coming in the market al-
though demand for such pachkages had been voiFed by the

pecple for more than a decade.

Ancther implication of weak market forces is the absence of
coordination by commercial agencies 1in rainfed regions.
Market forces coocrdinate the expectations of large number of
individual praducgrs, and threugh demand pull, influence the
design and efficiency of supply systems. The markets moni-
tor the needs of surp}us consumers through various signals.
In rainfed regions majority of thé farmers have chronic
deficit in their household budgets due to repeated droughts
and occasional flecds. The characteristic of deficit budget
farmers and their risk bearing abilities are chviously very
different from that of the s=ubhsistence budget and suwrplus
buiget farmers., The weak articulation by majority of defi-
cit  budget farmers and labourers does not  produce  signals

which can be perceived and responded to by the mar ket

forces.

The wmall, scattered, seasonally erratic demand for inputE\
or supply pf cutputs is not conducive for emergence of
strong market forces unless these goods are in  great de-
mand. Supply of cheap wheat thrnuéh Public Distribution
Systems (PDS) and food for work programmes in dry/rainfed
reqions has %urther supprescsed the demand for lo&ally proa-
duced grains from outside. Lack of value addition technolo-

gies has affected the demand from Agro—industrial sector.



The decline in prices in years of gecod production thus
neutralizeg any gain possible through market. Resources for
self provisioning further make the markets faor rainfed
commﬁdities very complex. TYhe short table life of Hybrid
ﬁorghum made it less useful for Employment Guarantee Schemgs
in Maharashtra. Hreeders’ criteria may have to be modi fied
in the light of feedback from various user systems. The
important issue is to get this feedback. If markets and
public systems fail to generate the right type of feedback,
would not  the crientists have to generate this feedback

directly?
Rainfed Economy is not Crop Centered

Even though all the factors mentioned above primarily relats
to crops it is important to note that it is not the crop but
the livestock wh;ch is the main anchor of household survival
system in dry regions. Within livestock the small ruminants
i.e. sheep and goat are owned by more vulnerable groups
compared to the rest. Once this is recogrised the primacy
of fodder whether from grass lands, trees or crop residues
vis—-a— vis érain becomes clear. The extra-ordinary increase
in the price of fodder during the last decade has made it
quite  ‘raticnal’ for dry farmers to switch from cattle to
small ruminants. The degradation of grasslands has only
reigfnrced this shift. It is not without significance that

we do not have any worthwhile system of transferring of

technology for animal busbandry management. It is not a
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paradox that HNational Dairy Development Programmes are far
more "successful” in regiéns where livestock i3 a subsidiary
means of income and not a primary méans pf survival {with
only a few exception). The cropping patterns and the plant
types and technologies which will suite livestock predom: -
nant farming systems have to be quite different. If- peaplte
doe not cooperate with an extension system that deoes not

reccgnize this reality of dry regions, they hardly need to be

bl amed.

The neglect of livestock based craft activities by way of
market and technological support is  even more serious.
Deﬁand for livestock technolngy can hardly improve if the
ecorncmy of livestock preducts dees not become more remunera-
tive. The lapd degradation through large herd size of  less
productive spimals is inevitable when investments in  highly
proguctive animals  are not possible, by majority of poor
prastoralists,

Survival through Cnmmnns : Transferring Group-based Technﬁl—
ogies Through Instruments Suitable for Individual Technolo-
gies!

Mumerous studies have shown that livestock is far less
shewed in its distribution than land. Within livestock the
cheep and goat are primarily owned by the landless and the
marginal farmers. It does not require a great deal of legic
to understand that these people would not be able to manage
these livestock unless they allowed the animals to graze on

private fallow lands, common grazing lands, dgovernment



wastelands and forest areas besides road and railway sides.
We have practically no capability in the official system to

deal with transfer of group-based techrnology whether for
waiershed development, pgsture or rangeland develcocpment.
Ex;eptiéns are the efforts of Dryland Development Boara in
Karnataka and Operation Research Projects of All India
Coordinated Research Projeét for Dryland Agricultuwe (AICRP-
DAY in different parts of the country. Evern in* these
projects there is practically no research or action in terms
of building people’'= crganization for managing watersheds
{after the project teams withdraw) or for influencing the
design of the project itself.

Even the pest and diseases which are major source of crap
and animal lousses cannot be controlled without invnlvemeng

of groups of pecple. However, most of the efforts in

techrology transfer continued to be individual bas=ed.

Extension science should attach cansideraﬁle importance to
‘research on this issue. The public administration has also
to recognize the limits of ‘contact farmer’ and "adoption
ladder ' approach in dry regions. It is pity that excessive
influence of World Bank and cther aid agencies perhaps  has
technalogy transfer approaches very difficult. The instru-
ments  and approaches evolved to deal with individuals will
not help while dealing with the issues of ‘eonllective ra-

tionality’ and group action.
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7.

Transferring Technology for Primary, Secondary and Ter-—

tiary Sector Together

The District Industries Centre may have nothing to with
Agricultural Technolegy Transfer System in the normal course
of work., The transfer of agro-industrial technologies or
cservices like repair of pumpsets or sprayers or other tools

require different approaches to transfer of technology.

The linkage between Council of Scientific and Industrial
Fesearch (CSIR)Y and Indian Council of Agricultural  Research
{ICARY  at higher level and coerdination between district
level delivery system for agricultural, industrial, cottage
and craft gocds and services is guite weak. There are a fen
e;ampleg of very innovative inter-organizational  linkages
hawe beern attempted. For 'instance in Faizabad, NDAT  has
estatliched technologies for  reclaiming  usar’ ialbal ine)d

lands through the financial and administrative support of

District Fural Development fgency.

. The linkage ketween rural employment resources and technoil -

rgy  development and demonstration has also been tried very
effectively in Karrnataka by DPryland Development Board. The
watercheds developed in each district of the state show how
cellective actinn  around development of private and non-

arable public/revenue lands could be achieved through tech-

_nological  tie up with inputs and administrative support,

There is & need for experiments to link services, industry,
craft activities, crop, livestock and tree technolegy in

rainfed region because none in iscolation may bhe viable in

11



the short term. The activities of the technology mission on
Wasteland Development, Nétionai batershed Project, HNational
Research Developpment Corporation, CSIR, Krishi Vigyan Hen-—
dras set up by 38U and ICAR are not connected at all. We do
not  argue for  an utppian  integration at organizational
level. "Mutual ﬁonitoriﬁg‘ may generate programmatic corre-—
epondence better than organizaticnal integration in the
short run. The ‘portfolie’ i.e,, multi-enterprise approach
tc monpitering  the trials and demonstration of component
techrologies may help in advancing the concept of "Tiers o#
Jechnology” develupéd by Krishnamarthy (1972, ARICRPDA,
Hyderabad) . Improving information envirenment of clients
may create demand faster for portfolios of technology than

integrating the supply side delivery system.

A= Singh (1988) obhserves, five main factors affect the
process of technology transfer: (i) availability of location
specific  technelogy, {1i) ability to undersgand risk and
vncertainty in envirénmentai factors including climate and
snil, {iii) lack of support sy&tem% including shortage of
draft power,; {iv) weal economic base of the households and
(v) weak market forces. The system of technology transfer
has to deal with each one of these factors while designing
delivery system. Socio-ecologilocal pérspective provides
options of designing resource delivery sy.stemi

1. Gupta, 1989, Design of Respurce Delivery Systems, Interna-
tional ‘Studies of Management and Organization, Vol. XVIII,
No. 4, pp. 64-82)



Part Two : Concept of Horizontal biffusion

The tradition of studies cn diffusion of innovation in India
dates back to 19257 (or perhaps even earlier). A seminal review
of all the post gradoale thesis on the subject upto !974‘ {5ingh,
Pareek, Arora; 1774) and (Singh and Jhamtani, 17278} brought out
the excessive emphasis placed on Rogerian model of Diffusinn of
Innnvation. The preponderance of socicleogical factors in  the
variables which impede the transfer of technelegy was noted but
its limited reole in facilitating the adeoption was found intrigu-
ing {Singh 1979). We argue that mest studies failed to identify
the contribution of relevant factors in diffusion of techreology

tecanse of three assumptions:

&) the adoption was rational and non - adoption non rational

b non—adoption was a sign of backwardness or inertia on  the
part of the farmer and

€ the factors which affected the adoption were mainly

=i bther ecornomic o socio-psychological.

The contributions of eculogical variables has remained neqlected
in most studies on diffusion of innovation { Gupta ,1981 (Rhoades
1982, fAskby, 1981) For a recent example of this neglect see Feder

{1985} .

Further, the potential of farmer to farmer diffusion as a method
of appraising the potential of a new technology would have

remained limited bhad hot the importance of discontinpuance



analysis. and role of risk in modifying farmers expectation been

properly appreciated {Gupta, 17356).
Dimensions of horizontal diffusian-are=

t. The farmers ma§ try a particular line in a given plot
depending upon the way\the srientist matched it with the
corresponding local land race . This plot may or  may not
turn out to be ideal Hor manifesting the full potential of
this line . In that case the farmer may shift it to another
plot similar (1f the earlier experience was good) or dissim-
ilar (if the experience was bhad). This idea was discussed
ty  the author first in Bangladesh in 1786 while assisting
On-farm Research System there. If tried, the meethod will
reveal the dynamics of the niche identification of a new
Iine through plot-to-plot shift. As mentiqneé earlier, 1f by
chance the plot on which it was grovn $irst year was indeed
ideal, the expansion may take place on the similar plets

instepad of =hift to dissimilar ohes.

2. ‘The prpansion will depend upen the availability of SQitable
plots with the farmers . This indicates anpther major
limitation of the studies on diffusion . The adoption rate
tas cften been calculated for the total area under a crop .
The micro-ecological variabilities have not beep given due
importance .We had suggested use of Piffusion Index & a
ratic of number of plots ¢ or area ) on which a line was
grown with gumber of plots having potential for the partic-

tilar line (Gupta, 1987}, it was alsoc noted that two farmers
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may do the same thing for different reasons and hence the
precise rFésons for diffusion or discontinuance will have to
ke found ocut. Again, some farmer may have tried and then
rejected a line as|against another who did not +try but
rejected it on a priori basis. HRoth the cases when ashed
may report  that they were not growing a particular line.
But for different reasons. The extension research has aften
clubbed such dissimilar respondents wnder a common category

of pnon-adoptors,

d. Biven the fact that there is a limit of the extent to  which
a farmer may expand his area under & line or a variety,
wther farmers who have seen the potential of thise line or
variety may like to edchange, borrow or buy the new seed
from this farmer. This will be inter—farmer diffusion as
different from the inter— plot discussed above. Maurya
(1985-846) and Richards (1985) have used this approach inde-
pendently as an intuitive method of appraising the wartﬁ of

an advanced line of rice given to rainfed farmers.

In a study on "'Matching Farmers’' Concerns with The Technologists
b jectives : A study of scientific goal =etting {(Gupta, Patel and
Shah, 1797 revised ip 1987) it has been demonstrated using dis-
criminant  analysis technigue that seil fertility index, residu-
al fertility and moisture from previcous crop were better
determinant uF‘ use of certain technologies than either of the
economic  wvariables like land size or acress to credit etec. in

semi-arid regions of western Haryana.
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Differences in inter-plot topography, ferfility and vulnerability
to floocds have bheen found to give rise to more than hundred
cropping patterns among different plots of about 1T0 farmers in a

study in Bangladesh ( Bupta et al ,198546 )

In another study Hossain et al €1984) showed that dominance of
cropping pattérns changed over years in the same village depend-

ing upon climate-soil interactions.

We do mot know of studies which have tried to lcoock at the concept
of actual and potential diffusion in rainfed regions except to a

limited extent in Richards (1985).

Gchplars have wondered as to why farmers who adept new techrnology
a0 well in winter' Rabki sea=zson turn into ‘laggards’ in aus or aman
season  (Mag, 1783 in Gupta et al 1788). 5So much for the claim
that "nly 2@-25 per cen£ of the farmers are re=ceptive to new
ideas Y (Prasad, Choydhary and Hayar @ 1987 @ &@)  rest beiné
different lﬁhadEB of laggards. It is obviously an  inadequate
formulation of the problem. Twenty or tuwentyfive per cent farm-—
eré are not the ones who are more receptive to new technology but
perhaps have sore appropriate ecological or econaomic  wherewithal
necessary for new technology. Ghtherwise, how could same  farmer
be early adopter i one season, say Rabi or winter and laggard in
monsoon or Kharif., Description in this case is bheing uvused for an
invalid socio-psychological derivation (Sen, 1981). The incorpo-
raticn of ecnlagical variables will help circumscribe the de-
scriptive and predictive power of socio-psychelogical and econom—

i variables in terms of adoption or adaptation behaviouwr of

16



farmers.

We have studied how different spcial classes of rural households
have chosen different combination of crcp,'livestgck, tree and
other enterprises in different ecological regions. The histori-
cal experience, accumul ated debts/deficits or swrplus in the
household budoets, immediate past experience vig—a-vis distant
experience with the technology, successive or alternate losses or
gains besides future expectation are some of the major- factors
which affect household .perception of high risk environment
{Gupta; 1981, 1984). . Access to factor  and product markets,
hinship networks, intra and inter household risk ad justment
vpticons, public  and common property surviwval systems help in
defining micre limits of the mniches of technoleogical suitability.
Secip-ecological perﬁpecti?e helps in relating ecological, insti-
tutional and technological dimenﬁianal Euternsion workers have to
he enabled FD get over the mird set created by decades of inap-
propriate indoctrinstion that social —peychological variables by
thenspl ves explain the dif?erential choice eof technology. The
resultant emphasis on training for motivation, learning through
gemonstration  and targetting at so called opinion leaders  will

then become misplaced.

‘The entensicon nworkere realise the need for proper market cegmen—
tatian, identification of niches for locating trials in proper
habitats through ecological mapping and  manual déscriminant
arnalysis {(Gupta; 1787) and thus recaognise the rational limits of
available technologies. They would also see the need for linking

institutional systems with technological ones — assumed toc be

17



independent under training and visit systems of extension

We thus agree with the contention of Prasad, Chaudhary and Nayar;
Si?é? that extension workers must not be blamed entirely for lack
of diffusion of new feechnc«'logy in rain fed regions. But we agree
for a different reason. We submit that the inability of exten-—
sion workers in being more successful in these regions is becauce
they still are using téchniques of knowledge transfer suitable

for irrigated regions.

e beliéve that both on account of inappropriate targeting of
trial;s under CIFMYT and IRRI on—farm research methodologies arid
inappropriate conceptualization of diffusion potential in high
risk environment the problem of trials on the fields of poor
farmers  and its-impact asseseEment has remaineq intractable. We
address the issue of cperationalising these concerns in pext

cection.

VIKRAM SARABHA/ LIBR ARY
1iDIAN INSTITUBE GF MAN AEMENT
vAaSTRAPUR. AHMEDABAD 380050
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Part 3 1 The Socio-Ecological Implications for Institutional
Restructuring

1, Gn—-Farm Research For OGenerating Technologies Which can
Diffuse HWidely
The ppssibility ©f developing technologies at  research
staticn which can diffuze widely in dry regions are remncte.
{ive has to recognize the need for high correspondence  be-—
tween technological requirements and socic-ecological condi -
ticns, The fact that majority of the‘Kharif crops which are
rainfed are also cross pellinated makes the task more  com-
plex.,  Hot many multi-lines sre being developed and  bybrids
reqﬁire availability of seed afresh every year. MNatioral
Seeds Lorporation and State Seede Corporaticon do not produce
even a Fractice of bhe tobel requirement of seeds aof rainfed
crops {(Mawrys, Bottrall and Farrington, 1988Y.  The saoronom-
1 practices have to bhe adapted bo highly diversified eco-

lopical conditions.,

Thie preponderanné of land races amd local livestock breeds
“in such regicns prove that farmers have been engaged in
celection and improvement of genctypes in crops ,  livestaock
and tree species (Yishwanath, 1938; Richaria, 1986; Munshi,

17695 I0AR, 19445 Richards, 198%9; Verma and  Singh, 1949;

2

Guptea, 198@,17987 , 1988 ), Hewever, the =election criteria
of the farmers and techpigues of plant improvement did nob

e e M e e e e o T T e BV e e e e o o S A s S

2. It is a pity that most Western and recent Indi an
publications pn  the local technical knowledge of farmers
continue to ignore the pibneering work done by Indian
scholars and farmers.
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incoporate  many of the alternatives which have become availd
only recently with the help of modern science and technology

and for obviouws reasons.

Thus given f{a) the variance in the conditions of the tre—
search =tations and that_nf the farmers, (b)) the need for
La:ilding upon local knowledge of different classes of rural
househnlds, & cleose interaction between scientists and
farmer ie called for. This will imply institutionalization
af op—-farm research and extension system {Kimowitz and Sands
,1989 3., Farmers would participste not only in implementing
thie ideas of the scientists bui astientists would also par-
tivipate in iaplementing the ideas of the farmers. The
tran=fer of cciernce and development of technology will
tecome much faster and =ustainakle in this ﬁ?ocess. Swami -
rathan  (1%5%) has also realized the isportance of science
transfer when he argued that technolegy is  actually de-
weloped in the farmers’ fields. We however, do not agree
entirely with this formulation becsuse when conditions at
atatian andj farmers’ Fiélds matech or compare well, the
technuloygy  can indeed be developed at enperimental  station
and then transferred to the farmers in "lab to land’ fash-

16,

In rainfed regions, since large number of stresses can’'t  be
5§mu]ated at experimentation station, the need for making
eelection &t  advanced level in farmers fields may havé
merit. Scientific problems associated with determination of

heritability under farmers’ condition are very difficult and

20



-
F
i

romples to resolve at present.Not only the selections can be
made by the farmers in the advanced generations but even
attempt for =such selection can be made in segregating popu-—

lations processed in parallel, that is at the station and

Ahe farmers’ fieplds after sufficient seed 1is accumitlated.

Scientists can perform experiments {formal and informall}) to
generate various types of information which will make tech-
nology development more precise and specific. Farmers can
te bkrought to the station to evaluate or rank the lines so
that the scigntists can compare their ascsessment with  that

af the farmers (Gupta, Fatel and Shah, 1985). ;

The crops whitoh are essentially grown as  inter or mised
crope need  not e selected as sole orep in the breeding
provess, and then adapted for agronomic nractices (Gupta,

17ua, 1987, Hague, Gupta snd Abedin, 1984,

 Ecological Mapping

Targeting of technedogy like marhketing of a commodity re-

quires understanding  of diff&renl consumer Elasses  and
nmiches., & method of mapping impressionistically, the pock-
ets of different rainfed crops and their varieties has been
veveloped by  the suthor. This relies uwpon the extremely
rich insights that village level werkers have in thelr mind
about the agro-climatic combinations or niches in which

different land races have been favowed by the farmers.
¥

Since crop and climate are strongly correlated, by mapping

crops,. and pockets of their varieties on village/block/disy



trict-wise maps, one can almost map the agro-—climatic re-
gions .and 5ub~re§ion5. Once this has been done; a very
effective alternative has been found for locating the trials
and demonstrations of potential technologies. Not  every-
thing is tried everywhere in a random fashion. If a tech-
nology performs better against the local beet it has greatér

chance of diffusion. However , while participating in on-

farm research one has to underline that the trial is of a

different technology but not necessarily a better technology

{Gupta, Alam, Abedin and Rahman, 1784).

Manual Descriminant Analysis
This is a methed which draws upon farmers’ own  innovative
genius, The basic assumption is that by comparing and

own practices we can develop hypothesis
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frr technology develcpment and transfer. For instance in

any given techrology within a village, a large npumber of

practices whether in agronomic or plant protection or  other

parametere  can be zasily identified. If we concentrate on
Lboth  the ends of the distribution of any parameter say for
instance, seed rate o =owing time of the Crop, we can
identify the ovutliners l.e., farmers who apply very high or
low  seed rate or =ow wery early or late. Having dore that
we should ask each oroup nﬁr{armers-individually as well as
collectively the reasons they think are responcibkle far .the
contrasting practice by the other group of farmers. Héving

calibrated their frame of reference we should then ask then
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about  their own practice. This will help us in generating
hypotheses responsible for the va?jabi]ity in farming prac-
tices in the =ame micro- ecological region., This will also
help ip isolating the contribution pf erological factors
from that of the socio- economic factors. As mentioned
earlier, we strongly dispute the ntility of using the
worn—-out classification of farmers inteo early adaopters, late
adopters and  the laggards. Same farmer who is an early
adapter for one practice cannot become laggard in rainfed
crope for  another due to 5Gmeninnate irertia, eiceptions

apar%.

The farmers’ participation in generation of hypotheses as
well  as i developaent of technolegies  for  diffusion 10
thi Ffer ent regfmnﬁ can aleo facilitated by the nee of marhet-
ing recssarch  stretegies {(Epstetn, 1738)., The market re-

cearchers  have  hknown for long the  techn: gues for market

segmenkaticn bosed op assessment of consumer needs and  bhee

nature of preduct.  The segmentation can better be done by

identifying the underlying reasons responsible for differ -
ppces  in consumer preference afdd erologicsl  endowments s
distinct from the assumed differences in their socio-econom-

o characteristics,
Building upon Local Knowledge

In several workshops of extension workers in  India and

Rangl adesh , the author has found a tremendously rich knowl -

edge -that grass root extension workers of public and NGEO



syetems bhave about farmers’ own innovations. Urifortunately
manrny of these practices are'nevef transferred back to the
scientists for experimental validation , modification and
eventual diffusion. (Richards, 19@5; Chambers, 1985; Verma
and Singh, 19693 ICAR, 17643 Bésant, 1988; Warren, 1988). In
the process the tendency continues to he from "lab to lapg®
rather than lanmd-te-lab-tc-land. This is not to argue  that
all technologies can be developed in the same fashion. A
considerable scope exists for developing technologies which
farmers may never have been able to imagine in a particular
region. After all no farmer in Indias had demanded & dwarf
wheat variety, It was primarily a supply side intervention.
OUne should, as mentioned earlier be cauticus in asking for
farmers’ participation in technology 'deuelopment. Orre
should not argue for reducing the zome of responsibility of
scienticts, Farmers don’'t always hknow what the scientists
can  deliver. Thus should scientiste not work on such  prob-

lem="?

Ethics nf Knowledge Transfer

Argument fur-giving importance to farmers’ innovations  also
rests on the efficiency and gthical ground. If extension
worhkers reinforce farmers' own experimental ethic it is
possible  that  farmers may participate more actively in
redesigning technology generation and transfer pProcEsS.
Also, by acknowledging that.ideas of many experiments were

derived from farmers' practices reported by extension work-
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ers, the scientists would enlarge the ethical boundaries of

their profession (Gupta, 1987 (b)1].

The feed back has been one of the major weaknesses of exten—
sion programme in the recent past. The World Bank special -
istﬁ‘respnnsible for pushing training and visit system have
failed to provide many examples of the op-station experi-
ments  started on the basis of feedback generated in the

progiramme.

World Bank specialists have aleo viclated the professional
ethice while explaining dEVElmeEﬁt.DF diffusion of techrnol -
cgies  in developing countries. Greenfield {1988) recently
failed to acknowledge the contribution of public officials,
extencion workers and farmers in Earnataka while descriting

the case of Khus {(VYeti Ver) grass in watershed development.

Greenfield referred to & visit to a viilage Gundelpet  in
Marrmataka where farmers had been practicing use of Khus
grass  on bunds for several decades much before MWorld  Bank
discovered the utility of this grass in soil conservation.
He did not acknowledge the extension workers and exerutives
of Dryland Development Board, Karnataka whe discovered the
existing farmers’ practice and took World Rank esxpert to the
site. Such behavicour by internaticnal ‘experts’ or national
scientists have not helped in redefining the relations
between (a) those who deve;op scientific principles (b)
those . who adapt these principles into technological

pracfiﬁes and {c) those who adapt or diffuse these princi-

r)
u



ples/practices in the farmers' fields.
Aid agencies have also been known to reinforce mediocrity at
times to break local teams and thus weaken local peer

culture .

et one azcumes that such viclations take place only at the
level of internaticonal experts we are aware of many examples
of vielation by natianal scientistes as well (e.g., a veteri-
nary medicine developed on the basis of a herkal indigencus
practice discovered by Verma and Singh (1949 using & herb
wiz,., kKhartumba was never sourced to the extension scien-
tiste who doctmented the practice in the fifst rlace; Singh,

{739 - perzonal communication),

e have not come across many exampleé in India or abroad
where bhivlogical =scientists have acknmwledged explicitly the
rontribotion by extenszion worbers vor even farmeres)  In
madification of an existing technoleogy or generation of new

CNE.

it may be added here that innovations for survival may not

o

neceszarily be similar to the innovations forr  accumulaticn.

In  any Case research on poor man's  orops and  livestock
species has remsined neglecfed and therefore, the technology
transfer system has suffered. (See a review of post-graduate
thesis abstracts during 1973~1984 for further validation of

these biases, Gupta, Fatel and Shah, 1785, 178%).



anthgr ethical aspect is the sharing of knowledge with
those from whom we collect information (Gupta, 1987). It is
important that farmers are told about the contributions they
make to the theory or practice pf sScience. Also, they
should have a right to invalidate our inferences if the same

are based on false thecorizing.
Agro—Industrial Watershed

As suggested by Bali (1988 the concept of invelving farmers

in setting up wvalue adding enterprise by combining farm and

non-farm aspects éf watershed development has to be given

due importance. We have to recognize that unless we

miapangl L psuueees may oot gaisk. The emphasis on individual
oriented technological transfer system sust be tempered as

caid  eparlier, in favour of group and/or . water o hoad baced

technelogy transfer system.

Tt ie aloe chvious that in a system’s perspective the wani-
form fertilizer recommendations for different crops in a
e QUEnCE will no more remain rational. The residual effect
of  the fertilizer will ke taken into accuﬁnt to move  fromm
crop  based to cropping system based technology transfer
system and eventually the whole farming system or portfclio-
«f enterprises may be taken into account on  the watershed
basis,. When farmers find exitension workers transferring

illogital technolocgies they justifiably choose not to coop-
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erate.

The advantage of ‘agro-—industrial  watershed’ is that
scientists would, by improving post-harvest technologies and
pre-harvest practices make adoption of systems approach more
profitabklie for the farmers., For instance as Ir. Rangnehkar
{1989y mentioned, if & dual purpose crop (i.e., for grain
and fodder} 1s harvested just a few days before the total
dfyness i.2., at physiclogical matirity stage f{or soon

after), the quality of fodder may go up considerably.

1+ better processing of grain o fodder is made possible,
the incentives for improving crop management through  better
ro1l  and water conservation, pest and weed control etc  may

becone more remunerative. T~

the ferasrs may go for cultivating medicinal plants  and
cshrubs in waterszhed if processing facilities are developed.

the research and technology transfer syetem can not  limit

e

‘itself to the primary production alone,

Sustainable Science & Techﬁology Transfer Institutions

There are several approaches to build sustainable institu-
Livrnial linkages betwesn different social groups  and  the
centres of expertize. Conceptually |, the relations between
deamd and  supply system can be seen through a matrin  of

‘communication and power  {Gupta ,198@)



Communication

one way two way
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The subset sone-way communication and one-way power

implies authoritarian system in which only the top down flow
af information takes place . Such systems are leacst sustain-
abhle .They get very ouickly iecdlated from their clients . By
the btime notice may be taken the system may lﬁﬁe its capaci -
ty of self-correction o The one-way-—communication and two-
way power Q= almost g imposcible set . Fower can not ewist
vy Lot ability o cowmmunacate iy some form o The orgabizas
tivns =howing two-way communication but one—-way power are
Cheracterized by a very Righ level of empleves remctivation
at  the cutiing edge . The ntaff of the orgQanizations  feel
dbyat they have akility to feedbach the ideas to.the top but
Mhave no capascity or powss to change content, style o forem
cf the information or services . The clients also get frus-
rrated when they find that their feedback i3 received but
not acted vwpon . In systems where one finds two—way communi-
cation and no power pither way .one can see orgenizational
tdeciine f(Weitzel &% Jonsson ,198%9) setting in . The client
satisfaction 1s aimed at but not monitored and 1+ monitored
SNot responded to through reat;ucturing of the

organization ., Leaders emphasize redoubling of the efforts



in the same direction bhecause they had been part of deciding

thp=e dierection in the past . One —way communication with
no power eathaj.way is a case of drum beater who announces
given message without any suthority or capacity te change
it .In this case the client feedback has marginal impact
only on  the frequency of mecsage

The ideal system i3 two-way communication and two-way power
also compared with the mass line concept of China or decen-—
tratised system of Gandhi. Here the peoplie have the ability
top comrunicate their seactions to the messages giwven  from
the top but &lso havé the capacity to design and exxecute
their own ideas in collaborstion with the sopply system o
Fepplie can p&ﬁﬁuade the supply system to change its priori-

ties and incorporate new issues for research or trials .

Institutionally there are several ways in  which  many of
these ideas can be ssperipented uwpon . Three conditions have

to be kept in view @

{%) The pride of the prople in their knowledge has to be
preserved tut not in all cases Verma and Singh (12467).MNand
and FKumar (198 angd Selvanavagam (1984 have shown the
merit of some of the bhelisfe that scientists acknowledge to
e weld pleaced o However , they also show examples of  the
cazes where the farmers’ kbeliefs may ke mizsplaced.In  the
process of science  transfer or uporadation , it may be
sasier for extension woarbers to attempt medification in the
heliegfs of the farmers 1f they began with  what farmers
already knew and without their or scientists telling them .

(b) Wariability in economic and ecolpgical endowments  and
histarrical exnperiences daes create soctal
ctratification .JTechnologists can not be insensitive to  the
conflicts inherent in the on going developmental processes.
Phile it i desirable to emphazize ecological  and  common
property basis of the technological interdependence one
must underscore  the need for aiming at  the disadvantaged
social groups through transfer pricing or wider optiorns of
experimental options .

%)



{c) Learning is an essential element of sustainability .It
requires discrediting or self criticism , accountability at
all levels and explicit acknowledgement of ideas that one
learns from others . Scientists while modifying ystopping or
initiating experiments on the basis of the feedback from
farmers directly or through extension workers should ac-—
knowledge their learning . '

Sustainable interface with farmers may be attempted through

several routes such as 3

(1) Farmers could be enabled to explore the potential of
local lines/varieties of different crops collected from
neighboring regions under different management conditicns .
It shculd not be assumed that the historical process of
farmer—to—farmer diffusion of viable technologies wonld have
exhausted all possibilities of further exploration or diffu-
=ion. The =opcial and cultural networks through which  the
diffusion of information about outlier technology takes
place keep getting forged and, also dissolved. Excessive
relitance on public delivery system has certainly wealkened
- the experimental ethic of the farmers.

{2) Gystematic analysis of wvaricus guesticns posed by the

farmers at Kisan Melas /Farmers’ faire or sent to the guec-

tion-answer column  of farm magazines may bring out the
npatwre of problems that bother certain classes of farmers 777
Farmers problems are alse ascertained by the scientiets
during  their vigit to the villeages , dealers of inputs  and

some  times directly through letters or the visit of the

farmers. It 1= very important to note that research priori-

tiews should rnot ke based on articulation through any  one

wharrel - BGupta,Fatel and Ehab (1785  analysed &ll  the

questions posed by the farmers of Harvana during 1973-1984

to  the journal of Haryana Agricultuwral University viz:Har-

‘yana kKheti . It was found that there were only 3@/299

mrestions which pertained to dry regions though one  fourth

te ome third of Haryana has dry farming conditions .Horti-

culture  , Livestock (excluding emall ruminants ) - and . cash

crops were the major categories of farmers’ concerns articu-

lated through this medium .

Dunstainability will require that analysis of thi= kind is
fedback to the farmers and their groups regularily so  that
they learn to make demands on the system better and differ-
ently .

(3) An innovativgrattempt ha: tesa, mad: at Central  Gheep
and bWool Research Institute . Good sheep herds are identi-
fied on the basis of certain indicators and then rams of
these herds are exchanged with the rams of the herds of poor
performance .lnferior rams sp collected are culled . This is
perhaps the only case of organized transfer of krowledge
from one group of herdeman to another (Acharya, 1988 ).



(4} FBreesders have iried giving exira seed of the advanced
iines f{and not F-5 as claided in this case )} left after
trails at the station for another trial at the farmers
fields ., The care is taken that the lines say of rice for
upland conditions are given to farmers to match with their
pwrs upland varieties. After next year the farmer to farmer
diffusion 1s monitored to sscertain the performance of thecse
lines . At times lines which should have not gone on farmers
conditions are also given but that is a problem which ©an
be corrected with better care . The advantage of this system
i= that the lines get additional opportunity to b e tried
cwnder the =oil and tilth conditions of the farmers . It was
propocsed that the seed given once may be collected nest year
s=q that 1t may be poocled in the village and distributed to
pthers next year depending wpon the interest of the
farmers . System was tried with temporary staff and crude
dota collection methods at HNDUKT (Maurys, 1225-1708) . Attempt
te  s=brengthen the system have not been very =uccessful due
to wvarions instituwtional and methodeleoegical conflicts .
However 4 the fact remains that with proper care in location
of trials through ecclogical mapping and  better  farmer
participation , selection of adwanced lines carefully rather
tharn fTaking a1l "the left over seed to farmers’ fieplds 5
pursnuing wertain lines for few years at oth  farmers’ and
staticn condilions  so that lines once rejected ocowld  be
taken forward in the formal breeding system { a orocess
cpggested but qot yel pursaed st NRUIAT ) etc., & sustainable
aystem can  indeed be built . It has td ke  realicesd  that
uvltimate test of such method will be revision in the screen—
ing criteria ©f plant breaders -an act of which not many
eramples are available g5 vet . (e will have to also pver-—
cruree the temptation of making claims which scientifically or
rrofessimnally are pot tenable . Instituticonally ,  such
claims encourage others to a step forward . A colleague in
the same department where this trial is going on asserted
that he had taken segregating population to the farnmers
contditiom in ancther corop o Farmers can participate in
influencing the research directions if they are 'esplained
the science underlying various interventions .Regret is that
in most cases inciuding the above case farmers participate
merely in carryving ot the scientists’ ideas .

(%) Gustainzability reguires building teams which many  inpo-
vators abhor. The result is Ythat are able to generate ideas
bubk  fatl to see them through . Extension workers and  the
erientisnts should have some joint esperiments in which ideas
and method should be the outcome of what outputs are expect-
ed and what methodelogical rigow is reguired . It may start
a new kradition of valild research JUndoubtedly in such casas
the extension system has both up stream ( di.e. towards the
pr—-station scientists celieague )} and down stream responsit -
Biley { d.e. towards farmérs colleagues ). communication
systam is truly of two-way -communication—two-way-power
type . ’

o
+J



fHY llateral Learning {(Gupta, 17884 [Singh et al 1988 ) i.e.
learning from each other has been found to be an age old but
vEry effective organizaticnal means of generating options
for sustainability . In these workshops various teams of the
crientists and extension workers having dealings with the
farmers {at the main research station or regional research
=tation ) share in self critical manner the methodologicsl
and conceptual  innovations as well as  1nadeguacties. Joint
ctrategies are worked out for initiating experiments . HMutual
Mormitoring and reinforcements generate a peer culture which
is necessary for any program to renew its=eld from time to
bime . &

There are many more strategies which can help build sustain-
able linkages between farmers , extension woirkers and  the
scientists {at  lower and higher level Y n$ot without
tensions . However , mindmoum amount of tension s pecessary
without which howzoever gooed & sitar or a vioclin may he, no
ms1 can ever be produced o Trick 15 to recogni=es the

vaint where and waben the wire will break !

Summary and Conclusion
i. More resources for dryland research and transfer

B oa part of @ swvey dons bo prepare for e national o war k-
shop o Manascesent of Research for Heairnfed Kegiorns being
arganri seed by the Imdian nstitubte of Management, ohmedabad
in collaboration with Central Rezearch Institate of Dryland
ABoricultuwe,; Hyderabad and Mational Academy of Agricul bural
Fezearch  Management, Hyderabad we bave learned about  ex-—
tremel y serious resource constralnts under which dry farming
srientists  are reguired fn work. In some of the universi-
ties hardly 2.5 percent of the total budget is available for
experimentation and mobility of the scientists., The sciern-—

tists can not be enpected under such resowce constrained

e
R



environment to work with the extension workers and farmers
to develop location specific technologies. We do not  know
what gives the hope to the planners that doing more of the
came will improve the situatieon in Bth Five Year Flan. The
allocation of the funds for research both on station and on
farmers’ field even under the techhology missicn for oil

seeds is negligible.

ihere is a need for reconceptualising both the instituticnal
environmsnt  and its resouwrce requirement for making dry
farming technology generation and transfer system for dry
farming/rainfed farming wviable {Jodha, 1984; Gupta, 17643).
Need for greater number of trials and demonstrations in
ecological diverse regions .

it i=s chvicus that higher the heterogensity in the popula-
tiorn grester will have to ke the sample size o achieve =&
reliable estimation of the problem. Mumber of trials in
rainfed regions‘and demonstrations of techrnology will have
teo be far more per unit of area than in irrigated uwunites,
Peaople particvipate more when they =er realism in our ap-
procach.  Half-hearted approach seldom wins converts. 51 ven
the wemphasis on agro-—climatic zaning, Flanning Commission
shouwld specifically earmark funds for developing many more

mulbi-location testing facilities in rainfed reqgions.
Transfer Pricing for Technology Transfer System

There. is a case for withdrawal of the subsidy from technolo-
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gy transfer system in irrigated areas iSAingi, 1988; Gupta,
19a5). There is no reason why farme;s who can be served by
the market forces ip their own individual interest need to
ke subsidised by the state. Thus, in &ll  the cash crop
irrigated regions the extension services must be owned by
the farmers’ own organization through their cooperatives or
other such systems. Government should help in the develop -
ment  of  such imstitutions but withdraw the village level
extension infrastructure. Giwven high population density and
much  better transport network, farmers can come to Kriehi
Yigyan Kendras and get théir probkliem resolved. The exten-
sion should essentially become a demand based system. There
can ke anformation bulletins in case of any unforeseen pest
problem or other =uch contingencies pub}iﬁized through trade
angd other channels. Private sector would perforce allo:zate

ressarces  to strengthen the technelogy developmeﬁ% and

transfer system in well endowed 1ow risk regions.

r

HMoney  and  man-power  so saved should be deployed  in dry

regioirs if we really want second Green Revolution., Let it
be clearly understood that soft copticns  of continuing
attention on low risk-better-endowed regions will not help
the developing countries in the newt decade. We need
combipation of different strateqgies and structures for
different eculogical regions.

Farmers cooperate beat when their own wisdom and experience

in managing their resources and risks is built upon through
collective institutions

I
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At no point in future\will_ﬁcientists be able -to develop and
the extension workers be able to deliver the technological

solutions for each micro niche of highly diverse, spatial,

— . s e s

seasonaly sectoral comples of rainfed regions. Therefore,
need  for building up capacity in the groups of farmers to
esdperiment and adapt the modern concepts as well as  indige-
nous  ideas  and innovations has to be recogni zed. Artion
research projects on building farmers’ institutions have to
ke wrgently initiated. Unfortunately most of the watershed
projects have neglected this dimension. Mot to mention the
social  scientists and maragement scientists have alse ot
given 1t due attention. FResearch on institution building
foor  group action isvan urgent area of concern nepding sup-

por k.

Banke have to bhe invqlv&dlin the process  of technel ogy
peneration itself so that their ability to adapt their
institutional system in line with the reguirements of rain-
fed technology can be increased. Slowly the banks are
recognizing that individual crop and single season oriented
financing will neot generate sustaipable demand ‘for the
credit nor would it lead to viable investments., The concept
of pirtfolio fFinanging i.e. muilti-enterprise financing and
bilt-in rescheduling and rehabilitation or cyclical credit
systems {(Gupta, 1983;-NABARD, 1738) have to he gi;en ‘proper
mtteniinn.. Rction research on credit-techrnology in two  of
the drought prone districts of Karnataka is under way in

cullaboration with DLDR, commercial and cocperative banks
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and State Agricultural University.

Technology for HWomen

Iy wiew of the fact that large ramber of houvcseholds are
headed or managed by the women in dry regions (because males
have to migrate away for part or whole of the year ain search
of employment) the extension system has to generate capacity
toe deal with suvch plients. Intuitivé faculty of wonmen to

cee things, perhaps, more holisticaily than men has to be

T built upon.

It is well-~known that any credit based techrology trahsfer
system relies upon the land records as a basic document  of
entitlement. However,y, the dry regions have a chronic
problem aof land records which have nﬁt been vpdated.
Government  must Drganize mutation camps on warfooting to

ensure that up-te-date land records are availabile to

L ever yhody. This is particulaerly frue fewr watershed

developnent proajects.

The  fFact that large mnumber of losns could not be paid ‘batk
in  these regions due to persistent drought (Mestern India)
or freqguent Flomﬂs {(Eastern Indial, hasrled to a situation
of widespread default. Farmers thus are ineligible to
borrow.. On one hand the ?anking infrastracture is  itself

very weak and on the other hand the demand for credit is
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very low given such disabilities. For all those farmers who
have worked on National Rural Employment Programme (now
merged into Jawahar Rojgar Yojana) {NREP) or Employment
Guarantee Scheme (EGS) and.have orly unirrigated holdings
must ke allowed to borrow again, Their old leoans may even
be converted inte interest free lpans to be paid back in 15
to Z28 vears ﬁime. As far as the Tacawi énd lanrd devel cpment
Ioans are concerned they should even he written off given
the ahove conditions. There is no reason why when (Govern-
went could not recover and does mot want to recover develop-
ment  lewy from the irrigated farmers, it should insist on
recovering  the land development loans $rom farmers relying
on rainfed agriculture. In principle, we are aga?nst writ-
ing off of the imans. Ebt when thesme are given fu? inappro-
priate  technology, or are tnsufficient for investment or

have, led to failed investment, we have to realize the need

for writing off.

The individual oriented subsidy schemes of the Government
such  as IRDP must be urgently reviswed. In ail those 100
and odd districts which have benefited from the Green
\ﬁevmlutinn and where the growth rate as well as base level
of  producticon and productivity is fairly high, the trickie
down process should be allowed to take care of the poverty
problem. The resources s =aved should be deployed in  the
bottom 108 and odd districts where nnt unly growth rate is
viear zero or negative but e;en the base level of productivi -

1

ty is very 1ow, It is ip these regions that the wage rates
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are wvery. low, emplbyment is limited, pulses, oil seeds and
mi]lets-are predominant, there is a preponderance of sheep,
goat, camel and cattle {and not buffalo) and where there is
rnothing to trickle down. The “trony of equity’ dis  that
equal resources are allocated to situation uneqgual in  their
endownent  or historical esperience.  When differences are
indeed brought into play, the weight is assigned to such
criteria which lead to greater resource transfer to de-

weloped reqgions.,

 He should realize that social ternsionz on account of
stagnant nature of technological and econcmic devel cpment
will ot remain subdued for too long. Considerable rural
violence was cbserved in late simtie; in high growth regions
due  to suddern spurt in social disparities. HNext round of
=itch  tensiors could as well be in rainfed regions if

.

techﬁningies corstinued +o be tied to water and capital
1rratbs. The pressure fér privatissation of CPRe like agr ound
vater will increase and extension workers, under pressure to
show  results, will also focus only on such better endowed
‘“twenty per cent’ farmers in dry regions. Biven ecolnogical
-incumpatiﬁility between these and the rest of the regions,

horizontal diffusion of low risk technoloegy from better to

worse endowed regions is ruled out.

Lack of results due to inappropriate methods of work could
furbher demotivate the extension wofkers. Science transfer

to farmers whose information processing capacity have been



Increasing over time (in some regians and neéd to be
improved in cther) mist form the basis of new paradigm of
knowledge generation and utilization system. The trans;er
uf. ﬁcieniific principlés and thumb rules will help the
farmers to dévelop technoclogies for  their non micro-
watersheds. Hi;a Nand {(1979) had suggested a ready reckoner
for working out fértilizer combinatians keeping in view of
the scil fertility, moisture etc. Insti{utiunal context for
socic-ecclogical  determinants of choice of technolegy can
not be neglected if sustainable system have to be built, It
iz a pity that we have still not iearned to deal organiza-
ticnally with the diversity, complexity and simultaneity
underlying ecological systems (Gupt&, 1985). Recognizing
limits of what disadﬁantaged farmers can not gémand and
hetter endowed cén, we have to appreaiafe that respnnsibili—.
ty of designers of supply side is enormous. Delivering just
what pecple demand can put such peeple at a great disédvan"
tage who have not experienced or seen what delivery systems
are capable of delivery (Gupta, 1987). Ethical obligatians

must  be carefully weighed while structwring the relation-

ships between scientists, extension workers and the farmers.

Institutional aspects of csustainability requires that the
role  of status vis-a-vis skills y lateral learning ,mutual
monittoring , self renewal strategies etc., islrecognised by
the organizational designers, they should also take note of
lhe fact different designs of delivery system can become

accessible and accountable to poor and rich clients .
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Reliance on just the experience of ‘Green Revolution® could
be like driving on the basis of only a ‘rear view’ mirror,
it shows the road travelled but does not tell anything about
vhere to go; let us remove the tint from the front glass
created by esperience with irrigated, concentrated and
articulated farmers. Ve could then realize that the path
ahead calls for redesigning the wvehicle itself and not just

recalibrating the rout map .
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