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SIMMARY

This paper discussed the central role of an on-farm research
program in an integrated agricultural tochmology development system.  The
dynamic relationships between program justification, on-farm research,
irplications analysis, policy making, on-station rasearch and techrologies
for extension promtion are described in the context of an owerall research
and development system,

The methods for conducting an on-farm research nrogram are suggested,
These include initial surveys And other information gathering activities,
diagnosis of farmers' prblems, on-farm experiments and the nonitoring and
feod-back systems. Parts of this approach are illustrated by examples
from a current research program for deweloping triticale for the peonle of
the Himalayan hills. ‘he paper concludes with a list of suggestions of what
micht be considered when the workshop participents draw out the i:rplimtia:s
of their chservations in the field and thelr discussions and write wp the
workshop's recommendations.



INTRODUCTION
Over the last few years inckeasing attention has been given to the

development of cost.effective methods for helping research programs focus
scarce research resources on diagnosing farmers érnblem and in finding
suitable tecdimologies to help address those problens.

In this paper’ some principles and quidelines are described which
arise out of experiences of biological scientists and econcmists working
toqetherinnatia\alarﬂsmtimalreseardxpmgmmasveuasfxm
CIMYT programs in Mexico. Some of theme methods are described in greater
detail in two forthooming publications (Byerlee et al and CIMMYT) ard in
CINT training materials (e.q. CIMYT 1978) .

As our concexn here is with the development of triticale for
farmers and consumers in the Himelayan hills, the methodology is illustrated
using that crop, although it is felt that the quidelines may be used -
with appropriate judgument - for other biological, chemical and mechanical
technologies.

OVERVIEW OF AN INTEGRATED TECHNOIOGY RESEARCH PROGRAM

Figure 1 shows an overviaw of an integrated technology research

System. It can be seen that there are five major components:
1. Program Justification

In the macro planning enntext every applied resecarch and development
(ReD) program must have an undarpinning of adequate analysis as reqgards
whether or not the program can be justified against future optimal land use
patterns, national development chiectives, available resources and axpec-
tations about future utilization patterns and the distribution of benefits,



It scems unfortunate 1f scarce national research talents of intultirn

and perseverance, not t» mention financial and other inputs, are diverted
to research activities when it could have been scen from the start of the
endeavour that a certain crop should mot be enonuraged or there would be

o effective demand for the products of the techmology once it was develooed.
Atermmatively, as scmetimes In the case of foodgraing, there may be a
national need for carbchydrates but, hecawse of a lack of effective purchas-
ing pawer on the part of the peorest orowrs in the sodetv, these oonsumers
are unable to cbtain the grain. In this case fondarain prices may decline
unless there are ¢govermrent foodorain subsidles and/or attention is dHrected
to prannting labour intensive technoloqles for increasing the productivity

of scarce national resources, which at the same time also provides peonle
with jobs and effective murchasing pover.
In the case of triticale for the Himalayan hills we need not spend
too much time on justification because:
a) Onhuntries in this reqion have a natimnal anmitment tn the
poorest grous in rural areas and the people of the Himalayas must
be scme of the poorest people in Asia,
b) Triticale is a cxop vhich can be qrwa in the winter (rabd)
seas™n and apparently has a vield, as well as a risk recducing, advan-
tage over competitive civps such as wheat.
C) The benefits of triticale production are more likely to qo
to thoee people who most need them, because most arain in the hills
i1s consumed cn the farm where it is qmwn. This also rmeans that
there is, and there will ontinue to be for a ansiderable time,
an effective demand for triticale grain.



d) From the national point of view, the widespread adoption of
triticale in ‘the hills would reduce a major source of disecase in-
fection for ,whgat arown cn the nlains,

There is though at least ane other major develorment cbijective
which should be taken into acoount as recards the promtion of triticale
or any other field crop in the Himalayan hills: Iong term naticnal goals
may be better met if programs of re-forestation are undertaken in the hills
and land is taken out of field crmms. Hewever, cven 1f this develoorent
cbjective is implemented there is still a justification for a triticale
program on the grounds that it will be a better crom for that land which
i1s still left under cereal cultivatim.

2. On-farm Research

Once an P&D program has been juetd fied against national objectives
the second, and central part of the overall system, is the on—-fam research
pregram.  This covers such issues as qatherina information on basic agrm—
cllmatic and srcio-economic conditinng, the dlagnrsis of key farmer problems,
draving dwm on currently known technclocies and setting wp ~n-farm experi-
ments, developing extension recummerdations for srecified grous of famers
ard introducing ronitoring methods to keep wp with farmer innovations and
experiences with new technolocies. We shall come back to this tonic shertly.
3. Implications Analysis

The third commonent of the research system is the impilcations

analysis which is oonducted and ovpleted during each cvcle of an nn-farm
research program.  The important thing to note here 1is that the on-farm

research program must be "tallor made" to allcw frr a ranid analysis of
results each season as the whole esscnce of this farmer rrientated amproach
to research is that oollaborative arcurs of sclentists are inwlved in a
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dynamic process by which information is oollected for a specific purpose,
ard the implicationg f;untheanalysisaredramoutquidcly for the next
year's cycle of on-farm experiments, special purpose surveys, on-statior
rusearch, extension recommendations as well as for key policy issues., This
means that surveys and on~farm experiments must all be reduced in soope

and size so as to only focus on priority issues and must be feasible within

the bounds of available manpower and other research resources. This grnerally

calls for intuition, resourcefulness, ingenuity and perseverance on the part
nf researchers.
4. Experiment Station Research

This is seen as a back-up to the on~farm research program. No
appliedreseardmonanecperinmtstationinanationaloraswnatioml
program can be justified unless there is a clearly defined target zone of
agro-climatic corditions and socio-eoconcmic envirorments for which such
activities as plant breeding research are orientated. As key information
on agro-climatic and socio -economic conditions comes from the local on-farm

research program, it can be seen that a good experiment station research
pmgramisdeperﬂmttpmastrmqlocalm—farm research program.
5. Policy Making

Thare are meny ways in which policy issues which affect farmers and
consumers may be identified and addressad. As those familiar with crop

improvement programs know, there is no lack of "possible” rolicy issues
which need addressing for the promotion of a specific crop. High support
prices, susidized inputs, land consolidation, roduced taxes are frequently
called for. By placing the identification of key policy meking issues
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dependent upon the »inplica_tiox? anéiysis of an on-famn research program
we are létt.ing careful micro aralysis of technicnl and socio-ecoromic
[immermmmemalmrldenummrmtsof farmers direct us to the
ona or two pnonty policy issues which may be open tn change by government
Of course, policy decisions are influenced by many factors beyond that of
a good dicgnosis of farmers circumstances. For exarple, land reform
measures and price support policies, haowever, we would arque that policy
analysis which uses the results of good on-farm rescarch programs can con-
tribute to sound policy decision-making.
GENERAL METHODOLOGY FOR AN OM-FARM RESEARCH PROGPAM

Figure 2 glves greater detail of the techniques that may be used

in an on-farm research program. Three elements are inextricably woven

togi.cher, These are:

* surveys and cbservational techniques

- onr-farm expariments

= on-going implications analysis of data and information.

In Figure 2 we have separated out some of these components, however,
it is recognized that in rare research projects these things may frequently
be going on simultaneously in the mind of a researcher., For example, a
really exceptional agronomist or agricultwmal econcmist may be able to ®©
straight from an exploratory survey where he (she) has travelled in a specific
region with his (her) eyes open and has talked to farmers, to identifying
a specific package of prectices which is appropriaive for a target group of
farmers. However, we are notably short of agricultural eeoncmists and
agronomists with this type of farm lewel cxperience and whrse minds auto-

matically have a suboonscious "check list" which ensurcs that they at least
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take into account the information they absarb in the field, the knowledge
they have about varieties and technical response functions from other
sources, knowledge and projections about the opportunity costs of inputs,
and also the likely benefits gained from the naw technology. If these
factors have not been implicitly "ticked off" then its quite likely that
quick answers on recommendations will not be appropriate to famer's cir-
cunstanoes and not adopted.

In reocognition that there are faw really exceptional technical or
gocial scientists of the type described above, Figure 2 describes a nunber
of steps which we hope will help in dlagniaine farmer problets and coming
up with technologies which are useful in meeting these prcblems. Hopefully
the resulte will ba no different (althouch a little later) from the recommenda-
tions of the exceptional scientists., If they are then at least we have a
framework of analysis in which we can identify the specific causes of the
differencesa and therdby improve on the methodology.

ILLUSTRATIONS FROM A TRITICALE (t-FARM RESEARCH PROGRAM

In this section we describa a few exanples from the current triticale
research prcgram at the G.B. Pant University of Agriculture and Technology.
Although some of the information and analysis was not collected and analysed
with the framawork of Figure 2 in mind, it is useful to use our experiences
to test this approach and to see if the framework is useful.

1. Background data
This includes data on rainfall, soil tynes, area under crops, prew-

alence of cereal diseases, size of holdings, fragmentation, and other socio-
economic informtion from exdsting reports and documents. A reviav of this



background information describes an agricultural setting which is scarce
in resources, extw;cxm_,ly harsh, unpredictable, very complex and where nost
of the agricultural work and decision-meking is done by women. Developing
a crop for a flat consolidated irrigated holding with access to inputs on
the plains wolld scem a relatively easy task compared to the problems faced
by farmers and sclentists working in the hills. The very fact that there
is a scarcity of background information only highlichts that these difficult
nreblems have been little worked on before. Of course, much of this back-
ground data is also necessary for justifying the overall cron irprovement
rrogram and is not just related tn the on-farm research program.
2. Exploratrry Survey

This rormally takes about 2 or 3 weeks with a tochnical scientist

(gencrally an agroncmist or plant breeder) travelling together with a social
scicntist (generally an economdst) in the region, talking to farmers in an
informal unstructured way and all the time discussing a whole range of tech-
nical and econcmic issues. I this process, a lot of rossible solutions
and techrologies are “screened out" by the crements of ones onlleaques or
by the common sense of the farmer. An examle of the type of feed-bak from
an exploratory survey came from some discussions last year with famers ho
told us that the current generation of triticale seeds which were red and
rather shrivelled did not worry them as it locked little di fferent from their
cown local whedt grain. As regards its eating value, they said they either
mede chappatis directly out of it or mixed it with vheat or othor Grains,
For them yield was more important than grain type or colour.



Possible in'plicatiom for the triticale breeding program from
this was that-
a) naw crosses for white seeds and pliup graims are less impeitant than
breeding for yleld and yield stability and
b) for promoting triticale it should be sean a8 a type of wheat, rather
than a naw crop, as fammers already look upon triticale as a variety of
wvheat, and they are used to different varieties of wheat.

3. Formal Survey
From the exploratory work it became clear that a formal cultivator

survey was necessary to diagnose the problems and constraints of farmers

for whom triticale was being developed. The Foamal survey uses random
sampling techniques for the idmtificatim of farmers and a carefully designed
and pre-tested questionnaire. Bermusa triticale is so like wheat, questions
are fucussed on current wheat production practices, its place and comparative
advantage/disadvantage in the cultivator's farming system and on household
wheat consunption and utilization prz<tices. The data and its analysis should
be availsble soon.

4. Monitoring Survey
Triticale has been prunmoted through the local extension system and

by mini-kits and demonstrations for several years. However, the mondtoring
of this naw techrology by means of feed-tack from the extension service and
by post-cards which were sent out with the mini-kits has not been too effec-
tive. Recentiy it was hypothesized that many fammers are in fact adopting
triticale and a monitoring survey was started this year as an integral part
of the research system. By means of this survey all fammers in 3 locations
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who had ever grown, triticale were to be interviewed to find out, for example,
why or why not they were continuing to grow it, how they used it, whether
they mix it witth‘ott;er grain to make chappatis, was the straw an important
product etc. Early rcports on the progress of this surwey socm to indicate
that triticale is less widely grown than rreviowsly thought, as only fiwe
farmers have been found in the three major locatioms of this year's on-fam
research program.

Arother critioal side of the monitoring system is that the infoemoe-
tion from the an-going experiences of the field stAfful‘n are maging plots
ardstmleysiafedbad:boﬁxeoaotdinaborofthepmﬁctﬂmm@nutme
season. It should be recogrdzed that a coordinator cammot spend all his
time in the field however, on-going feed-back and visits to the field are
essential experiences and these often have as much impact on the future
design of research, recommendationa ctc. as the results and data which are
presentad in reports at the end of cach year. For cample, this year some
trials were locking in a very bad state in January, probably due to frost
darage. The fiald staff were worried that the trials would fail and sent
an urgent message to the coordinator. On visiting the plots he did indeed
find them in a bad state however, the farmers' altemative crop, the local
wheat and sonalika, were also locking in a poor condition. Nothing could
or should have been &ne as on-farm experiments are not that type of ex-
periment vhich should be dona under the controlled conoltinne of experiment
stations. vhat has happened is that we now know that certain conditiona will
affect all crops and it appears from more recent reports that the triticale
is indeed showing the comparative advantages it is thowght to have over



altermmative crops and is recovering far better than the wheats.

5. Innovator Survey

This survey is designed to help keep scientists abreast of now
tachmlogies and management methods coming out of the informal yesearch
system of farmers and other village peonle. For exmple, along the Gahgetic
plain, nmyofmeinpm@navagmmandagriculumemginearingpmc-
tices for water use ete. which are most apropriate to the efficient use of..
scarce resources hawe been developed by farmers thamselves (Bicgs).

Becametamersarermeaxdxéminmtorsurveysareaeenaﬂan
essential pnrt of an on- going c.rop inmovment progrm, Inmvative farmers
(who are frequmtly ot the ridler farmers) can contribute by:

a) :movidtng verified teduologles for extersion promtion,

b) indicating naw directions where apnlied research in the formal research
system mich . be helpful to famers, i.e. changing relative prices of crops
and inputs may induce same farmers to change cropping patterns or start

new inter-cropping practices. Sometimes, these trial by error methods oould
be irproved cn by the knowledge and experience of scientists and finally,

Cc) enabling us to learn a good bit from rural innovators about cost effec-
tive research methods.

In the case of triticale, in the exploratory survey, we found that
some innowative farmers are already experimenting in using triticale and
wheat 1in diﬁfetent proportions in order to get different tymes of chappatis,
No separate innovator survey was started this year zs we hoped that the
new monltoring survey would catch some of these new imnovations.
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6. Dlagnosis and Description

Ow: of the explotatory survey and discussions inwlving economisty
and blologlcal sclentists, it became evident that we dld not know what wag
cawsing sterility in same triticale plots. Wes it altitude? Vas it tem-
rerature? Was it the differences of neorth or south facing terraces? In
addition we found that we dld not know enouch about the technical fertilizer
respnse functduns for triticales on farmers' fields ~r haw imortant the
date of plantinc was to triticale vields. These were thousht to be fun-
damental questions which needed answers from experimants on farmrs' field
trials before drawing wp verification trials which cnbines various oorronents
into presible packages which micht be recormended to farmers. At this ex-
ploratory stage we also “screened out” such exreriments as forag: cutting
trials, irrigated triticale experiments ™Mecawse there is virtually no
irrigated land in the hills and there is not likely to be any in the future),
planting under orchard trials etc. Althouwgh these are all mossible triale
and, under certain clrcumstances, they may be relovent, it vas thowht that
atﬂﬂsstagemrebasicandﬁmianentalmmtiomneededansweringand the
results monitored and the implimtiors drawn before we could oo ahead.
Acocordingly, 36 varietal, 15 fertilizer ana 1 time of plantine trials were
set wp in three major lncations- Narendranacur, Ranichuri and Ramgarh. The
trials were set up at & fferent aldtudes, and characteristics such as the
plot aspect and cropming pattemn were noted.

CURRENT TRITIC7uUE RESEARCH AND THIS WORKSHOP

The murpose of this workshp 1S to enable scientists to interact,
argue and discuss d.fferent ways and nethods to mest effectively develop
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triticales for the current and future fannexs'of the Himalayan hills., The
workshop is cemtered around the on-station and on-farm rcsearch Drograms

of the multi~discip.linary triticale grow> at the G.h. Pant University of
Agriculture and Tedzmlogy."’lhis glws W a srecific procram against which
we can discuss in concrete terms the breeding cbjectives, methods and site
locations of a specific on-station Program and the way in which the on-famm
rescarch of swrveys, trials and talking to fumers ties in and influences
the direction of that [rogrem.  However, beyord this I would roquest that,
we also give attentinn to-

a) whether the tyre of overall nrogram described in this paper is desirable

b) how cormnications can be strengthencd between scientists who can con-
tribute to naticnal or swbnai:ional triticale programs which are well focussed
a8 regards their target grouwp of cultivators and are wsing oxst-effective
retheds to achiewve those cbjectives. This, of ocourse, does not restrict

s 0 a dialogue between people within the region, es knowledgesble out-
siders can often make a signd ficant contribution by constructively ques-
tionning rbjectives and methods and also by suggasting relevant and viable
alternatiwes., The encouragement and supyort for those doing difficult work

is also generally appweciatad,
CONCLUSIONS AND IMPLICATICNS

In the sririt of this paper and the thrust of this action orientated
workshop, it is hoped that we can, hy the end of the workshop, dstil our
abservations and discussions and drass out the implications for recommendations

on the following points:
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1. Juwstification for Dewveloping Triticales for the Himalayan Hills

There are s;till some people who feel that the berefits may not be
adequate to cover the oosts inwolved. Hawe wé done cnouch to adaquataly
describe and justify the case for triticale develorment for the hills?

2. Policy-Making

a) Technology Research and Development (R&D) Policy: Should there
be an increase in the allocation of funds to on-farm rescarch? Should there
be increases in the rewards, incentives and logistical suxort for those
scientists who are working in close contact with farmers and their problems?

b) Input Policies and Prices: Which of the many factors such as
the supply and price of fertilizers, credit, seed, etc. are the critical
bottlenecks at this stage to the spread of triticale, or is the deweloprent
of techrncleqy the major constraint?

3. On-Station Research

At.a recional workshop such a8 this it would appear wseful for

nlant breeders and other scientists to be asking and answering such questions

as the following:

Are we breeding for the richt grain characteristics for consumption by the
neople of the Himalayas? Are we screening material at the richt locations

for the farmers of the Himalayas? Are we ensuring that we get the nost relevant
materials for our purposes from international and other plant breeding
programs? Are we wsing the most cost effective breeding methods to achiewe

our cbjectives?

4, On-Farm Research

Is it worth it? Do we really need exrioratory surveys, formal surveys,
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mnitoring and feed-back systems? Should ton scientists srend a sig-
nificant amcunt of their valuable time in villaces talking tr farmers,
setting up and logking at on-farm trials, and in amalysina cach cvcle
the implications of the results of an cn-fam research program? Mo we
really need to think each year about changing the technirmues, conpronents
and levels used in on-farm research programs?

5. Technologles for Extensi’on Promotion

Are we confident that we have develored varieties and recoomended
aqronany nracitices that are amoronriate to farmers' circumtances? What
can we say about the current coneration of lines and their sultability
for hi11 farmers? Have we spent enouch tife and rescarch resources on
ensuring that there is an effective, creative and on-onina feed-back to the
research system from village level extension persamel and farmers?

6. Regional and Internaticnal Gommmnications and Collahoration

While we frequently agree that arod occrmmications are an ex-
cellent idea, have we put in encuch thoucht to methods by which we can
keep u» our grod intentions? Journal articles are frequently not the most
efflclent and timely way of transmitting the type of information which
1s wseful to scientists who are working on the pmblems of hill pernle.
What are the aitermatives? A reqdonal quarterly Newsletter? Recdonal
wnrkshops? Reqgional study tours? There 1s certainly a set of awmon prob-
lems here which would make regional onllaboration worthwhile for same nf
the ponrest rural houscholds in Asia.

7. Qollaborative research between Technical (e.g. plant breeders) and

Soclal Sclentists (e.q. economists)

This workshep is made up mainly of technical sclentists.
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Generally, in the past, agricultural economists have not been involved
at the planning stage (ex-ante stage) of developing acricultural technologies.
They have often kept themselves to themselwes or have come along after the
event and nerely described what has happened or criticized th- decision of
the technical scientist. If it {9 seen that there is a constructive role
for social scientists at the macro (rolicy) lewel of crop rlamung, nrice
policy etc. and at the micro lewel of diagnosing farmers' nroblems and
developing technologies which are tochnically, and economically viable, then
funds and positions within crop improvement programs have to be found.

Are we convinced that the cconamist can play a useful role within
technical programa? If we are oonvinccd then corsiderable effort has to be
put into developing suitable methods for callaborative research because most
of our tachniques and professinnal rewards are orientated towards the demands
of our separate disciplines and not towards warking together on farmers'
prablems,

This paper and techniques and quidelines of the on-farm research
methods we are developing with national programs are a step in the drection
of ewolving suitable oollaborative research methods.
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Figure 1: Overview of an Integrated Technology Research System
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Figure 2 : Suggested Methodology for an
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by Antonio Mercado, January, 1979.

Propnsed Strategy for the East Java Maize Pevelopment Program
1979-1985 by Takumi Izuno, Fobruary, 1979,

On-farm Research in an Integrated Agricultural Technology Development
System: Casc Study of Triticale for the Himalayan Hills by Stephon
D. Biggs, April 1979,
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Maize On-Farm Research Project (1978 Report) by G.B. Pant University
of Agriculture & Technology, Pantnagar ~ 263145 (Distt. Nainital),
U.P., India. Decenber, 1978,

The Present and Future for Maize in India by P.G. Ramachandran,
February, 1979.

CIMNT's Nsian Regicnal Economice Program by S.D. Biggs, January, 1979.
The Rural Poor: (bstacles Which Prevent the Develooment of Agricultural
Technologies for Their Benefit - N\ Discussion rote by S.D. Biggs,
Fcbruary, 1979.

Maize Cultivator Surwey (Exploratory Ques Liannaire)

Barley Exploratory Survey

*From Agroncmic Data to Farmer Recimendaticns: 7n Eoonomics Training
Manual by Richard K. Perrin, Donald L. Winkelmann, Edgardo R. Moscardi
and Jock R. Anderson.

*Maize Tralning in the International Maize & Vheat Improvement Center
(CIMNYT) by NA. Violic, F. Kocher, T. Stilwell and E. Moscardi.

*Field Manual of Common Wheat Diseases and Pests, 1977 (IB 29).
*Maize Disease: A Guide for Field Identification, 1978 (IB 11) 2nd ed.
*Current List of Pwblications from CIMWYT, Mexdon.

*This is CIMYT 1978.

*CIMNT Review (Current Isswue).

*CO'MYT Training (CIMYT Today/No. 9).



