
CN-MMu~ rESJi43 IN AN IN TE DpI CU n Mao ryJV 

KSU LIBRARY 
rEjC)ui-zCS ON 

DEVELOPING CouNE 

Stephen D. Biggs* 

*COIT Pegicnal Eacest, c/o ICRISAT, 23 (blf Links, New Dehi 110003. 

Pap prepared for the -Regioal Workshp on Devp-ljoing Titicale for the 

HifflaYan Hills, M txshwr, Uttar Pradesh, India. Sponsored by the C.B. 

Pant Unverity of Agricultureand Te nrgy and IDC (Cmiada). The 

opiniors expressed in this paper are those of the author and do not 

necessarily rePeMt those of C17wT or any other imltitution. 



Summa~ry 

Introduction
 

Overview of an Integrated Techroloqff Jearch Systan
 

1. Program Justification 

2. Or-Farm Research 

3. Implications Analysis 

4. Experimmt Station Research 

5. Policy-f-tking 

General Methodology for an On-Farm Rsearch Program 

I1lustrations frm a Triticale On-Farm Research Program 

1. Background Data 

2. Expqloratoiy Survey 

3. Fbrmal Survey 

4. Monitoring Survy 

5. Innovator Survy 

6. Diagrtsis and Description 

Currt Triticale research and this Wolkqhop 

Concluslorr and Impli tions 

Bibliography 

Figure 1 Overvicw of an Integrated Technology Research System 

Figure 2 Suggested Methoc1logy for an On-Farm Research Program 



SUMMWJ 

This paper discussed the central role of an on-farm researd
 

program in an integrated agricultural t -(±o1oYdevelomnt system. 
 'he 
.namic relationships bet&en program justification, on-farm research,
 

imlications analysis, policy making, 
 on-station rsearch and technologies 

for extension prvomtion are described in the context of an oei-all research 

and develcpent systan. 

The i exxs for conducting an on-farm research rN3mm are su qsted. 
These include initial sm-veyS and other information gathering activities,
 

diagnosis of farmers' 
 pirblcms, on-farm experimnvts and the mornitoring and
 

feed-bck system. 
 Parts of this amptoad are illustrated by examples
 

from a current research program for develcoing triticale 
for the peorle of 
the Himalayan hills. 'The paper ccludles with a list of suggestions of what 
might be considre when the workshop participants draw out the implications 
of their cbservations in the field nnd their discusaora and write up the 

workshop' s rezunandations. 
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Over the lasE fed years irxcesing attention has been given to the 
development of cost. effective' mthods for helping research program focus 
scarce research resourms on diagnosing farmers prcblems and in finding
 

suitable tecdmologies to help aiddess 
 those problems.
 

In this pape' som principles and gul&lides are described which
 
arise out of experiences of biological 
scientists and economists working
 

together in national and subnatinal research program as ,;eU as frxn
 
CIMT programs in Mexico. 
 Some of there methods are described in greater 

detail in tw forhmming ptblications (Byerlee et al and CO-WT) and in
 

CI,4 r traindig materials (e.g. CINqT L978).
 

As our cotmm here is with the developnt of triticale for
 
farmers and consurers 
in the Himalayan hills, the methodology is illustrated 
using that crop, although it is felt that the guidelines may be used -
with appropriate judeumet - for other biological, chemical and medanical
 

technologies.
 

OVERVIEW 
 OP AN I RA T RESEARH PROGRAM 

Figure 1 shows an overview of an integrated tednology research 

system. It seencan be that there are five mjor campoents: 

1. 	 pog Justification 

In the macro planning enntext every applied researdh and development 

(R&D) program must have an undrpinning of acquata analysis as regards 

whether or not the program can be justified against future optiml land use 
patterns, national development cbjectives, available resources and expec
tations a!.nut future utilization patterns and the distributii of benefits. 
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It seens mfoftunate if scarce national research talents of intuition
 

and peiseverance, not to mention financial and other inputs, 
 are diverted
 

to researd activities when it 
 auld have been seen frmi the start of the
 

eieavur that a 
certain crP should not be enouraged or there would be
 

no effective cmand for the prcducts 
of the technology once it was developed. 

Alterntively, as scmetimes in the cmse of frxdrains, there may be a 

national need for cazxbhydrates but, because of a lack of effective purchas

ing rcwer on the part of the prorest qc-e in the society, these cnsumers 

are unable to cbtain the grain. In this case ftxrin prices may decline 

unless there are c errn-nt fmrdarain subsidies and/or attention is directed 

to prnrntLng labour intensive tedhnoloqies for increasing the prndixtivity 

of scarce national resources, which at the sarre tim also provides People 

with jrbs and effective rurchasinq x-'er. 

In the case of triticale for the Himalayan hills we need net spend 

too nmuh tire on justification because: 

a) Quntries in this region have a national aitzmtment to the 

rnorest grours in rural areas and the people of the Himalayas must 

be scme of the poorest pople in Asia. 

b) Triticale is a cirp whii can be -wm'a in the winter (rabi) 

season and apprently has a vield, as well as a risk rcdung, advan

tage over cmxteitive czi s such as wheat. 

c) The benefits of triticale prrxtuctimn are mre likely to go 

to those people who mst need them, because imet grain in the hills 

is ace umed on the farm where it is qrin. This also means that 

there is, and the-.v will arntinue to be for a aosiderable time, 

an effective demand for triticale grain. 
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d) Frrm the national point of view, the widespread ackyticn of 

triticale in -the hills would reduce a major source of disease in

fection for wheat mywn the nlains.on 

There is thoucji at least one other major develorrmnt objective 

which should be taken into acomunt as recnrc the prcmtion of triticale 

or any 	other field crop in the Himalayan hills- Lonq term national goals 

may be 	better met if rrograms of re-forestation are undertaken in the hills 

and land is taken out. of field cirra. Hrrever, even if this develorrent
 

objective is implemented there is still a justification for a trdticale
 

nkogram on the grounds that it will be a better cron for that land which
 

is still left under cereal cultivaticn. 

2. 	 On-farm neseexh
 

Once an 
P&D program has been justified aqainst national objectives 

the seaond, and central part of the overall system, is the on-farm research 

program, This covers such issues as .atherinc information on basic agrn

climatic and scio-econrmic conditins, the diagrrss of key farmer prclems, 

drming d-wn on currently known t onlocies and setting, up rn-farm ex-eri

mants, 	 develcping extension reca*rKzaticns for sreci fied groure of farmers 

ard introducing ircnitoring methods to keep u rith farier innovaticrs and 

experiences with new technlcxies. We qhall am back to this trnic shortly. 

3. 	 Impllcations Analysis 

The third at-vnent of the research system is the inr'ication 

analysis which is crndcted and oapleted durinq each cycle of a n- fam 

research non--gram. The Irnortant thing to note here is that the on-fam 

rc-eardi program mst be "tailor made" to a.lw fnr a rapid analysis of 

results each the whole of thisseason as essence farmer orientated aroach 

to research is that collaborative cqrrv nf scientists are inwlved in a 
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dynamic process by which informticn is collected for a specific purpose,
 
and the implication from the analysis 
are drawn out quickly for the next
 
year's cycle of on-farm e>erimnts, 
 special purpose surveys, on-statior,
 
research, extension recormendations as well 
as for key policy issues. This 
mans that surveys and on-farm experiments nust all be reduced in scope 
nd size so as to only focus on priority issues and rust be feasible within 

the bounds of available manpwer ard other research resources. This -m-rally 
calls for intuition, resourcefulness, ingenuity -indperseverance on the part 

of researchers. 

4. Eqerint Stationf-search 

This is seen as a back-up to the on-farm research program. No
 
applied research on an experirwt station in a national 
or a sibnational
 
program can be justified unless there is 
 a clearly defined target zoe of
 
agro-climatic crditions and socio-ecormic enviranrvmts 
 for which such
 
activities as 
plant breeding research are orientated. As key information
 
on agro-climatjc and socio-enrutic oxnditions 
cmas frtm the local on-farm 
research program, it can be seen that a good experimnt station research 
program is deppndent qtti a strong local on-farm research program. 

There are many ways in which policy issues which affect fanrers m-4
 
onsurers mvy be identified and akressed. 
 As those fadliar with crop 
inprovement program know, there is no lack of "possible" rolicy issues 
which reed addressing for the proiuotion of a specific crop. High slprt 
prices, sUbsidized inputs, land consolidation, reduced taxes are frequently 
called for. By placing the identification of key policy mking issues 
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dependent upon the 4nplic~tioUR analysis of an on-fanin research program 

we are letting careful micro ar'alysis of technical and socio-economic
 
phanomerrn in the real world environments of farmers direct us 
to the
 
one or 
two priority policy issues which may be open to change by governmnnt 
Of course, policy decisions are influenced by many factors beynd that of 
a good dir.gnosis of farmers circunmtances. For example, land reform
 

measures 
 and price support policies, however, we %wuldargue that policy 

analysis which uses the results of god oa-farm rcseardi progrms can con
tribute to sound policy decision-ntking. 

GEERAL WMEOOXY MR ANCt--FAR1 RESEARCH PROPAM
 

Figure 2 gives greater detail of the techniques that may be used
 
in an 
on-farm research program. Three elements are inextricably woven
 

togr. her. These are:
 

* surveys and cbservational techniques 

- on-farm experiments 

on-going inplicaticrs analysis of data and information. 

In Figure 2 we have separated out some of these aoponents, however, 
it is recognized that in rare research projects these things may freqiently
 
be going on simultaneously in 
 the mind of a researcher. For exanple, a 
really eeptional agronomist or agricultual econist may be able to go 
otraight from an exploratory survey where he has(she) travellod in a specific 
region with his (her) eyes open and has talked to farmers, to identifying 

a specific package of prattioes which is Ipproprixii for a target group of 
farmers: However, we are notably short of agricultural earncmists and 
agronnmists with this type of farm level oxparicmcc and whose minds auto

matically have a subconscious "check List" which cnsurcs that they at leaLst 
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take into account the information they absorb in the field, the knowledge
 

they have about varietles and technical response functions frcm other 

sources, knowledge and projections about the opportunity costs of inputs,
 

and also the likely benefits gained fnrm the new techmlogy. If these 

fnctors 	have not ben irplicitly 'ticked off" then its quite likely that 

quick answers on r ntemiations will not be appropriate to famrr's cir

cumtances and not adopted. 

In reognition that there are few really exceptional technical or 

social scientists of the type described tbve, Figure 2 describes a nuTber 

of steps which we hope will help in diagr mihg kanir prblem and coiing 

up with technologies which are useful in nmting these problams. Hopefully 

the resultE will be no different (although a little later) fron the rerlmedra

tions of the exceptional scientists. If they are then at leist we have a
 

frarr;rk of analysis inwhich we can identify the specific causes of the 

difference and thereby improve on the methodology. 

ILLSTRAON FMl A TRITICAtE CtL-FAR4 RESEARCH PFCGM 

In this section we describe a few exanples frcm the c.'irent triticale 

research pzcgram at the GJ3. Pant University of Agriculture and Technology. 

Although scm of the information and analysis was not collected and analysed 

with the framonork of Figure 2 in mind, it is useful to use our experiences 

to test this aproach and to see if the framsrk is useful. 

1. 	 Backroud data 

This includes data on rainfall, soil tyres, area under crops, prev

alence of cereal diseases, size of holdb-gs, fragnentaticn, and other socio

eormic information fran existing reports nd &cui s. A reviw of this 
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background infornation describes an agricultural setting Ahich is scarc 

in resources, extrarely harsh, unpredictable, very corrplex and where nost 

of the agricultural wnz* and decision-rrking is done by wm~en. Developing 

a crop for a flat consolidated irrigated holding with access to inputs on 

the plains wobld scan a relatively easy task crpared to the problem faced 

by fanTers and scientists working in the hills. The very fact th,.t there 

is a scarcity of background informtion only highlights that these difficult 

prrblams have been little worked on before. Of course, nuch of this back

ground data is alo necessary for justifying the overall crrv iMprovwient
 

rogram and is not just related to the on-farm research program.
 

2. 	 ERI2Eat2Ey suv'
 

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

(generally an agrorrrst or 
plant breeder) travelling together with a social 

scientist (generally an ecoxxfdst) in the region, talking to farmrs in an 

informal unstritured way and all the time discussing a whole rancje of tech

nical a 	d eco mic issues. II this procss, a lot of possible solutions 

and tdchnologies arn :*screened out" by the ammnts of ones colleagues or 

'y the xiVon sese of the farmer. An exanple of the type of feed-back from 

an exploratory survey caum frttm scmi discussions last year with fanner- Aho 

told us 	that the curent generation of triticale seeds which were red and 

rather shrivelled did not worry than as it Irdxed little different from their 

cwn local whedt grain. As regards its eating value, they said they either 

rmde diappatis directly out of it or mixed it with hoeat or other grains. 

For than yield was more irportant than grain type or colour. 
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Pcssible implicaticzs for the triticale breading program frcm
 

this was that

a) new crosses for white seeds and phimp grainn are les infy:;tant than
 

breeding for yield and yield stability and 

b) for prrzoting triticale it should be awn as a type of wheat, rather 

than a nod crop, as fanrers already look iznn triticale az a variety of 

wheat, and they are used to different varieties of wheat. 

3. Formal Suv 

From the exploratozy work it becam clear that a fonmal cultivator 

survey was necessazy to diagnose the prcblaei and constraints of farmanj 

for whm triticale was being developed. The 1rirnel survey uses random 

sampling technique for the identification of farnsrs and a carefully designed 

and pre-tested questiomzre. Berkuse tyiticale is go like wheat, questions 

are fucussed on ctmTent wheat production practices, its place and cparative 

i nantage/disadvantage in the cultivator's farming system and on household 

wheat consmpticn and utilizzation pra, wices. The data and its analysis should 

be availeble soon. 

4. Monitori.. S ur 

Ttiticale has been prxtoted thxoiu the local extension system and 

by mini-kits aid dairatrations for several years. Hcwever, the mrnitorin, 

of this nw teducnlogy by anans of feedtmac frcqi the extension service and 

by post-cards whidh were sent out with the mini-kits han not ben too effec

tive. Recently it was hypothesized that mny famers are in fact adpting 

triticale and a mnitoring survey was started this year as an integral part 

of the researd system. By mens of this sure-y all famers in 3 locntiou 



10 
who had ever grawn triticale were to be interviaed to find out, for exmple, 

why or why not they were continuing to grow it, hcw they used it, w'hether 

they mix it with other grain to nmke chappatis, was the straw an important 

produt etc. Early rqports on the prgres of this survey soe to indicate 

that triticale is less widely gown than previously thom4t, ns only five 

farmers have been found in the three mnjor locations of this year's on-farm 

research program. 

Another critical side of the monitoring system is that the infr-rv

tion frcn the cin-going experiences of the field staff who are mmuwirV plots 

and surveys is fed back to the coordinator of the project thrdui4ou the 

season. It should be recognized that a coordinator cwmt spwnd all his 

time in the field however, on-gaing fe3-ba& and visits to the field ae 

essential experienoes and these oft have as mxh inpact on the future 

design of researc,. reoemumratiom etc. as the results and data which are 

presented in reports at the end of coch year. Fbr extple, this year za 

trials were looking in a very bad state in Jamry, rpbbly due to frost 

damnge. The field staff w're worried that the trials would fail and sent 

an urt message to the ooordinatnr. Cn visiting the plots he did indee 

find them in a bad state however, the farmers alternative camp, the local 

wheat and sonalika, were alao locking in a poor ocuition. Nothing could 

or should have been &,jn an crn-fam experiments are not that type of ex

perieit which should be dim uni the controlled c i-tic.v of cqexivme. 

stations. What has happened is that we rrw know that certain conditlons will 

affect all crops and it appears from more recent reprts that the triticale 

is indeed showing the aniarative advantac it is thought to havw over 



alternative amps ard is recaoveng far better than the wheats. 

5. 	 Inno~vator Surve
 

This survey is designed to help keep scientists abreast of new
 

t-chr logie and nnam mt method sxnLng out of the in*)inm1 xeuedrrh 

System of farmear and other viUag peoAle. For exmrle, along the Gangetic 

plain, rmy of the irproved nmw agrorrym and agriculture engineering r

tices for water use etc. which are mxst arpropriate to the effiicent use of;.

scarce resouroes have been developed by farmers themselves (Biggs). 

Bemuse fdrmers are researchErs innovator surveys are se a§ an 

essential part of an on-going crop inTro nt program, Innovtive farmers 

(N.ft are frquently not the richer farmers) can contribute by: 

a) ,viAding verifiGd tedinologies for extension promtion, 

b) inicating rew directior where applied rseard in the fhrmal research 

system migh - be helpful to farmers, i.e. dvchgg relative prices of czos 

crid inputs ry induce same farmer to change cropping pattens or start 

rew inter-croping practices. Sorretires, these trial by error methods cnuld 

be irproved on by the knowledrj and experi of scientists and finally, 

C) enabling us to learn a good bit from rural innovators about cost effec

tive research rrthods. 

In the case of triticale, in the exploratory survey, we foind that 

some inraetive farmers are already experimnrting in using triticale and 

wheat in different Izportions in order to gat different tyT-.s of chappatis, 

No separate innovator survey was started this year as we hoped that the 

now mnitoring survey would catch ses of these new irnovations. 
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6. Diagnosis and Description 

Ot of the exnlotatory survey and discussiors involving ecmrdqts 

and biological scientists, it became evident that we did not kncw what was 

causing sterility in sce triticale plots. Wes it alttudie? W7as ii tam

perature? Was it the differences of north or south fcinr terraces? In 
addition we found that we did not know ewnou about the tehnical fertilizer 

re-,-rrnse fucti -ns for triticales on faxnr-s' fields -r ho-Y inrcrtant the 

date of plntirg was to triticale yields. These were thourht to be fun

dmmntal questicns which needed answers fmin experimants m fann rs' field 

trials before dxa~ing up verification trials wich a-bines various .ornants 

into Yissible packaqes which might be recmurxided to farmers. At this ex

plormtory stage we also "screened out" such exreriments as foracj. cuttinq 

trials, irrigated triticale experimmts '-ecause there is virtually no 

irrigated land in the hills and there is not likely to be any 4n the future), 

planting under orchard trials etc. Althuth these are all rnssible trials 

and, under certain crcunstances, they my be relevant, it %-ras thotrht that 

at this stacje wore basic and fundamental questiom needed an-wmering and the 

results nrnitored and the iTplicnticrs drwn before we o-ulJ cr ah*-ad. 

Acordingly, 36 varietal, 15 fertilizer arc 1 tim of planting trials were 

set up in three major 1ocations- Narerdranacar, Ranichuri -nd Rxnarh. The 

trials were set up at different altitudes, and characteristics such as the 

plot aspect and croM~ing pattern were noted. 

CJR1W'ITIC7UZ rEMSAiL ANDTHISNaMS ' 

The rmpose of this workshr is to enable scientists to interact, 

argue and discuss different ways and nuthod to nret effectively develop 
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triticales for the ci rent and future farnmirs of the Himalayan hills. The 
workshop is cented around the on-station and on-farm research program 
of the multi-disci[Unary triticale groin at the G.E. Pant niversity of 
Agriculture and Technology.- This givs specific prciram against whidus a 


we can dtcuss in concrete 
terms the breeding 4bjectives, nethods and site 
locations of a srecific on-station Pngrm and the way in which the on-farm 
resiardh of surveys, trials and tzlking to forners ties in and influenas
 
the direction of that 
 fmram.Hcwever, beyod this I would request that 

we also give attention to, 
a) whether the type of overall mzgram r ir this e is desirae 

and feasible, in other triticale progress, to this Hinalayan region, and
 
b) hw ccmnuications be strengthened between scientists 4io can 
can 

con
tribute to national or subna:ional triticale pogras which am well focussed 
as regards their target group of cultivators and are using a st-effective
 

uethcds 
to achieve those objectives. This, of course, ds not restrict
 
US to a dialogue between people within the region, 
 as knwledole out
siders can often make a 
significant contribution by construcively ques
tionnix rbjectives and methods 
 ani also by suggesting relevant and viable
 
alternatives. 
 The encouracmnt and suffort for those doing difficult wrk 

is also generally appreciated. 

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 wo6dcsp, distil our 
observations and discussions and drm, out the ipqiications for remxndatiorn 

on the follcwing moints: 
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1. Justification for Developing Triticales for the Himlayan Hills 

There are still sorre reople who feel that the benefits my not be
 

adequate to covei the costs 
involved. Have we done enough to adequately
 

describe and justify the case 
for triticale develorvent for the hills? 

2. Policy-MYiing 

a) Technlogy Research and Development (R&D) Policy: Should there 

be an increase in the allocation of funds to on-farm research? Should there 

be increases in the rewards, incentives and logistical suxort for those 

scientists itio are working in close contact with farmers and their prblem? 

b) Input Policies and Prices: Which of the miy factors such as
 

the supply and price of fertilizers, credit, seed, 
 etc. are the critical
 

bottlcredcs 
at this stage to the spread of triticale, or is the development 

of teduraciY the imr constraint? 

3. On-Station Research 

At a reg~ora1 workshop such as this it would appear useful for 

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

as the follcuing: 

Are we breeding for the right grain characteristics for consumption by the 

-Cople of the Himlayas? Are we screening material at the right locations 

for the fanMers of the Himalayas? Are we ensuring that we get the most relevant 

aterials fnr our purposes from international and other plant breeding 

program? Are we using the most cost effective breeding mthods to achieve 

our objectives? 

4, On-Farm Research 

Is it worth it? Do we really need exrloratory surveys, forml survys, 
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m-nitoring and feed-back system? Should tor scientists snend a sic?

nificant mcunt of their valwble time in villages tri]kinq to. farnters, 

setting up and looking at on-farm trials, mnd in analysing each cycle 

the inplicntions of the results of an nn-farm research prorwjr ? lb 

really need to thirk each year about changing the technirpu , cc'nents 

and levels used in cn-farm research pzmrm ? 

5. Techno2lo2es for Extension Pn-rmrtion 

Are we confident that we have develcred varieties and recrended 

amTxnry nractices that are amronriate to farrers' circurntancs? What 

can we say about the current greration of lines and their suitability 

for hill famers? Hve we s-ent er~xrh ti- mnO research resources mn 

ensuring that there is an effective, creative and on-minT feed-back to the 

researdh system from village level extension nerscrmel and fanrers? 

6. peicrial and Internaticnal Qrrunications and Collaoration 

While we frequently agree that moyd acrrmmicatims are an ex

cellent idea, have we put in eogrxh thouht to mthods by which we can 

keep up our g-od intentions? Journal articles are frequmtly not the most 

efficient and tirmly way nf transmittinq the type of infornmtion which 

is useful to scientists who are working on the prolem of hill pecrle. 

Nhat are the alternatives? A regional quarterly Newsletter? Rional 

wugshops? -Qegional stxdy tmy.-,? There is certainly a set or a-mTm prrb

lems here which would umke re(ional mllaboratin wrthwhile for scme of 

the poorest rural households in Aqia. 

7. Cbllaborative resear-ch beteen Technical (e.g. plant breeders) and 

Social 	Scientists (e.g. enorrtdsts) 

This workshcp is mde up minly of technical scientists. 
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Generally, in the past, agricultural ecorvLsts have not been involved 

at the planning stage (ex-ante stage) of developing agricultural technologies. 

7hey have often kept thEanelv to thermelves or have oome along after the 

event and merely described uhat has haFxed or criticized t- decision of 

the technical scientist. If it is seen that there is a cnstructive role
 

for social scientists at the macro 
 (rolicy) level of crop -lamaua, price 

policy etc. and at the micro level of diagrcsing farners' prttkrrs and 

developing technologies which are tochnically, and economically viable, then 

funds and positions within crp improvonnt programs have to be found. 

Are we convinced that the ecornrist can play a useful role within 

technical prograwm? If we are convinccd then considerable effort has to be 

put into dcveloping suitable methods for callaborative research because most 

of our tcdhiques and professional rewards are orientated towards the demands 

of our separate disciplines and not towar , working together on farmers' 

problem. 

7his naper and tedniques and guldeines of the on-fanm researdh 

methods we arm develoing with national programs are a step in the direction 

of evolving suitable collaborative 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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