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I.THE PROBLEM
 

The development of agricultural technology for 
upland rice environments confronts researchers with
 

particular problems. In irrigated and lesser
to a extent in rainled lowland production
 

environments,soil-water-plant 
 relations are relatively honogeneous and predictable;physical and
 

biological regularities have bee;i
held tojustify the use of rather simple research tools and concepts
 

such as constraints analysis and cropping 
systems research.But the diversity 
 of upland rice
 

Pnvironemns,rifiqing fron 'favourable 
to unfavourable' and with great variation in growing season
 

(IRRI 1994) does not easily allow thetransfer ofresearch methods developed for other conditions.
 

The gap between research station yields and small 
farmers' yields isnt really diminishing otitside
a
 

few exceptional areas 
insoutheast Asia.In fact,the difficulties involved inthedevelopment of upland
 

rice 
technology reveal sane of toe inadequacies underlying thewhole technology design process as 
it
 

has been practised at the iARCs.lnadequacies at thepre-productir,i 
testing stages of theprocess
 

reflect 
 and are in part the consequence of inadequacies at earlier stages;for 
euxaple,in the
 

derivation of design criteria 
and thespecificaticn of what 
is to be tested.Attempting to address
 

sociological and anthropological 
issues only at the later stages thus would be ineffective.
 

2.THE DIIENSICIS OF THE PROBLEM
 

The large-scale application of public funds 
to science-led agricultural production increases is a
 

receiit
phenomenon in human history.For centuriesproducers and 
consumers have developed ,through a
 

delicately-balanced 
process of purposive experimentation,trial-and-error,imitation and 
serendipity,
 

specific (rather than general) combinations of cultivation practices and 
land races;in agricultural
 

science terminology,through 
anix of improvements to crop genotype,G,and environoentE, and through GE
 

interactions (Sinnonds,198ll).Only recently have 
 outsiders with little practical 
 knA!edge of
 

cultivators'and consumers' 
environments been involved 
in designing new technology.Their design
 

criteria, demonstrably, are a reflection both of thescientific concepts brought 
tothedefinition of
 

theproblem statement and of theorganisation of theresearch process.Tht concepts and theprocess in
 



turn are founded on assumptions derived from underlying normative 
values which are rarely made
 

explicit.Scne of thekey assumptions night bestated as 
follows:
 

thedefinition of technoloqy: technology usually isseen by researchers as a product which changes
 

physical input-31tput relations. improved genotypes have always received the most
 

attention;recently,researchers have concentrated on cultivars which are 
'resource neutral' as well as
 

.scale neutral' which,(Uor exanple,because they incorporate dispise resistance) are said to be
 

appropriate for a wide range offarming systers.Unfortunately,the criterion of neutrality hulds within
 

only extremely narrow specifications ,precisely because THE 
BENEFITS OF THE NEW CULTIVARS ARE NOT
 

TOTALLY EMBODIED INTHE SEED OR FERTILISER;they require changes in labour allocation and 
inputs and
 

crop management and hence 
 in household management and in the organis'tional and institutional
 

infrastructure.Thus,a definition of 'technology' must encmpass the social organisation of
 

production,wsether at farn,household,regional or other levels.Moreover ,since technology isan artefact
 

of itstime and environrent,neither an increase in supply per se nor 
in therange of technological
 

choice nor the existence of an opportunity or need perceived as acute by policy makers and
 

researchersare sufficient togenerate itens which are 
significant and meaningful tousers. 

- adaptation: technologyfilittng to users or users to technology ? The histr'y of purposive
 

teclinclogi:al nnovation suggests that success requireF the 
closest o attentioc to innovation
 

processeshati s,toutiisation and to users,fron thebeginning of theresearch 
process, aut IARC
 

researchers have tended 
to define adaptation as eliirating 'error of fit' at the end ot the
 

technology development process.
 

- theillusion of the smorgasbord: researchers have aimed at producing two types of choice: a range 
of
 

characteristics built into plant genotypes and 
a wide range of cultivars, Irplicitlyit is assumed
 

that (1)wtat is on offer is appropriate and highly desired by users;(2) producers and consurers 
are
 

in a position tomake informed choices;and (3),the range ofchoice effectively isaccessible tousers.
 

Rarely,and then only for particular 
 ninoritiesdo these conditions hold simultaneously 

(Fresco,198K;Pearse,l90),. 

- themyth of theentrereneur: researchers have tended to predicate thqir work on a model of 'the 

farmer' and 'thefarm' as a petty capitalist enterprise managed by 
an imdependent entrepreneur.They
 

have assureo a single decition-naker usually naleand have 
 ignored the limits to free individual
 

action set by the networks of intrahousehold and interhousehold relations 
 in which mall scale
 

produclion and consumption indeveloping countries are still 
largely embedded.
 



- thereification of technology: in theprocess of agricultural technology generation,the IARCs have
 

tended to abstract items of technology 
from their production or consumption context.lt is this
 

abstraction 
 which allcws the belief that technical instruments by themselves hring 
 about
 

developmcnt.A.N.Uhitehead labelled this kind of 
scientific reductionisa 'thefallacy of misplaced 

concreteness' (1926) and it has received much attention frco social 'cientists disturbed by an
 

approach tomaterial development which treats pco~le 
as objects of iianipulation rather than as human
 

beings.
 

Given these kinds of 
underlying assumptions,researchirs have tended 
to react to thedifficulties of 

upland rice environments by increasing the ccmplexity of the research process,elaborating more
 

detailed procedures widening 
the number of experimental factors and the cmponents in cmponent
 

technologies.Multidisciplinary exploratory 
and validation surveys~the inclusion of soclal scientisfk 

in design teas,recognition of multiple objectives within the farmhouseholdtthe evolution of
 

muIti-phased,mul ti-locational 
 trialsnave led to research struct-res and processes which 
aremore
 

difficult tonmnage,less transparent to theend benficiaries or to researchers themselves,and rcarcely
 

cost-effective.
 

Farming 
systems research (FSR) has ephasised thedetailed definition of hmogeneous producer
 

categories (or recomendation 
domains -ROs) so as to reduce diversity to manageable proportions
 

andrecognising the limit~tions 
 of a purely terhnocratic view 3f the world,has sought the
 

participation of social scientists.Hotevertheir participation 
has been confined largely to ex-post
 

evaluation and 
testing of finished or seni-finished technologies whose 
fundaental architecture is
 

already set.Where they have been letloose 
in the diagnostic phases of FSR,there have 
been najor 

problems of incorporating their insights 
into agriciltural scientists' workespecially intranslating
 

their description o social 
 factors and farmers' priorities into agronmic definitions.Social
 

scientists have been assigned the role of 'those who kncu what 
farmers' want' in contrast 
 to
 

agricultural scientists 
 - 'those who know what farmers' need' and both theinformation itself and the
 

methodologes used 
by social scientists have appeared inacessiblb and often illegitimate to the
 

latter,
 

3. REFOIULATING RESEARCHCONCEPTS 

Dpieloping diversified technology forupland rice farming systems thus forces us to look again at 

agricultural research concepts and processes and to formulate new paradigms.To be effective in terms 
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of research process,reformulated concepts and new paradigms necessarily involve changes in
 

mentalities. These are not iasily achieved but thLy 
are not beyond reach (Chambers,1983). The
 

follcuing three points would seem todescribe themore 
important shifts ii,outlook required:
 

- upland rice technology development,unlike pure plant science,encmpasses what inmathematic I jargon 

aretermed 'ill-posed probims,i.e. tobe resolved,they require knowledge derived frin methidologies
 

other than science (mathematics) and frcm spheres other 
than that which is the focus of attention. 

- upland rice agriculture represents more than primary production in therural areas of developing
 

countries;it is thesource of livelihoods 
formany who have no direct role either inmanagement or
 

labour.A concern for livelihood potential necessarily involves a concern for bioass and biomass
 

utilisation.This implies that yield must 
be measured in terms of total usable matter,including
 

grain,fibres,stalks,forage etc.
 

- 'development' 
isundoubtedly associated with increased efficiencies; theIARCs have concentrated on
 

increasing production efficiencies rather than human or societal efficiencies-In irrigated and a few
 

lcwland rainfed environments,it has been possible for researchers 
to assume as given oras inducible
 

the concomitant efficiencies in human and institutional beha':iour required for the optimal
 

performance of thenew technologies (although these have been rather 
less impressively forthcming
 

than researchers' models assumed and subject to instability over time,to theextent that thevalidity
 

of the assumption itself has been brought 
 intu question).In the socially and econcniically mo'e
 

marginal envircnments where upland rice 
is grownthe assumption clearly is unreasonable even as a
 

theoretical entry point.Both theexisting efficiencies of human and social behviour in upland rice
 

° 
area and awaryness ol thelimits to induced change would seem 
to offer more fruitful perspectives.
 

It does not seem either sensible 
or practically possible for these conceptual formulations to be
 

regarded merely usareas of research and analysis which might be added on 
 toexisting assumptions and
 

outlooks.Their value-orientation and thebreeding zriteria and research process which might flo 
 frcm
 

the~are distinct ircn themain body ofcurrent thinkinn and practice at the IARCs.Nor will recruiting
 

a fewsociologists and anthrooologists in itself achieve very much, Uhat isneeded isawillingness on
 

the part of researchers to move towards an integrative rather than additive approach to problem
 

definition and problem solving.
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4,RESTRUCTURING THE RESEARCH PROCESS
 

What isrequired, if sociological and ithropological issues are to be addressed, isthat theresearch 

process be directe toards increasing users' options for responding profitably to and surviving -

changes inopportunrtt: technology thus described is that which increases resiliepce and flexibility 

over tine rather than a one-time 'hit' which monopol i-s resources to thepoint where only a limited 

range of options 
can be pursued profitably within rather inflexible boundary conditions.The research
 

process which might produce the preferred technology has been well proven in spheres outside
 

agricultural technology generation in theIARCs.Its characteristic features are as follows:
 

Trng Out By 'tryinQ out * is meant a preference for testing 9 over anatysis,a prefe-ence for 

testing diagnostic conclusions over increasingly detailed specification cf what theproblems and 

opportunities night be. ['Getting on with it,especially in the face of coplexitydoes simply cone 

dow, to tr-ing scnethirg.'(Peters and Uatermari,I984 ed.,134)].There seems to be abounding virtue in 

numerous,iterative cycles with producers and consLmers, of experimental action,analysis,reftection
 

and,in thesphere of technological innouatton,ccvparatively little inlinear and deterministic models
 

and experiments wrich do not include users.Obviousl>,it ismore cost-effective to try something out
 

than to try to analyse ewerithing in advance,hoping among numerous potential products to hit on a few 

at least which might have utility for soneone,sonewhere.Yet the IARCs' testing and evaluation
 

procedures are largely after-the-fact experiments determined by scientists; IRRI's constraints (yield
 

gap) analysis explicitly excludes plant materials not yet released and avaiiable locally: 
sound logic 

interms of its own model but unhelpful in thecost-effective development oftechnologies, 

QuickNumerous and Cheap If upland rice breeding prograrnmes are to base their design more closely on 

lmarkets',then the willingness to submit semi-iinished products to user trials must conmensurately 

increaseStudies of technological innovation,both historical and contemporary,suggest that 

opportunities existif they exist atall,Withepresentand that theidentifiable starting point isan 

immediate application witt.ina specific (even if wide scale) context.In order to capture these 

opprtn t ies, thensuccessful experimentation is based on the frequency in time and Ication of tists 

of numerous technologies in numerous agricultural (asopposed toexperimental and research station) 

trials i.e.it is the overall number of technologies tested which counts and not thenumber of 

repl ication experiments for any one technology. Suppose thcchances of any one trial proving a 

cultivar to be useful areonly I0per cent.lf trials of ten cultivars are conducted,by thelaws of
 

probability thechance that at least one will prove useful 
rises to 65 per cent.lf twenty-five trials
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are conducted,the chance of at least one proving useful 
rises to 90 per cent and theod s that two
 

will prove so are almost 75 per cent.however small 
theodd: seem that any one technology will work~the
 

odds of one technology striking hoe arethehigher thelarger 
thetotal nunber of trialsIRRI,for
 

example,has access through itsseed collection and testing prograrve and the Asian Farming System
 

Network,to anunmatched resource with which tocunduct quick,numerous on-farm .icultural trials with
 

users.It ,Iso has a large stock of 
partially developed cultivais which have never been tested with
 

users for their agricultural potential Outside theIARC circuitmuch has been dcne at thelocal 
levl
 

to improve theproductivity of farming systems 
ty suopping plnt materials and husbandry practices
 

between usersexploiting toegenetic variability which exists and isavailable,
 

A Return to theSimple and Idiosyncratic 'Trying out' is not ai approach easily managed by a large
 

scientific bureaucracy;it is predicated on multiple actions conducted by 
snallflexible units of
 

dedicated 
staff elaborating and testing ideas and technologies against agricultural
 

realitie .Fornalityoroanisationai ratuonality and intellectual tidiness are not 
 itshallmarks.lt
 

requires an efficient administrative and scientific back-up 
 service.lt requires
 

intensive~person-to-person comunication 
and reporting of trial ;esults.lt requires disciplined
 

adherence to schedules at which results 
arv reviewed,and trials continued or aborted.Mistakes in
 

initial judgements and diagnosis must be seen tobe tolerable,inevitable,acceptable.
 

t
The User Linkage ingeneralthe IARCs havo two ou lets: i.national 
agricultural research structures
 

and,through themfarmers;nnd ii.,national seed mulitplication progranmes.Each encompasses a range of
 

specialiseddisti,,ct end uses and users i.e.'markets'.The 
more that interest is focussed on the
 

poor,the remote and theunstable climatic and agronomic conditions which characterise themajority of
 

upland rice areasthe more diversified are these markets.Uhat is needed,then,are procedures for
 

identifying and specifying theboundaries of honogeneous uses and groups of user 
(i.e.recorwendation
 

domains).The only cost-effective way 
todo this isby 'market research' on the ground.Office analysis
 

of census-type data collected through 
instruments such as quantitative surveys isalso necessary but
 

will never by itself provide enough of theright kind of information in a timely fashion to support
 

technolog> development and innovation.
 

In terms 
of the research and development processs itselfjonce reconendation dmains have been
 

identified,°user partlicipation' fits into thefollowing physes:
 

l.lhe diaqnostic phase: with homogeneous groups ofultimate users (producers and consumers).
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2. The testing nd evaluation phase: with users in on-farm and in-the-kitchen producer and consumer
 

trials.The practice 
 has been to select 'typical' producers and consumers,by which is meant the
 

averagemodal or 'representative'. Others have pointed to the ;mpcrtance of selecting users who
 

represent therange of conditions within theRD. Yet others have stressed theadditional necessity of
 

identifying atany point on therange the'lead users',by which they mean those who have intheir on
 

practice a preference forexperimentation.lt should be added that 
there is no reason to believe that
 

experimentation is iotnormaily distributed among producers and 
 consumers;unfortnately,the inventions
 

ot thepoor ano needy 
have tended to be unsought and unperceived by researchers.(Furthermore the
 

propensity toexperiment has usually been conflated with 
thepropensity toadopt and,specifically,to
 

adopt thetechnologies oifered by outsiders.The two are distinct.Until experimentation isgrounded in
 

theagricultural reality of the range of farrerslthis distinction will continue tohold).
 

3. The production, phdse: once advantages forsme,users within an RD,it
a technology has shcnin 
 needs
 

to be teEted over a more extensive population including those in similar RDs. It is here 
that
 

intermediate users and intermediate organisations night play in the future an important role
 

(Roling,1984).Agricultural extension services have 
insoc casesfor single comnodities,played such a
 

role in agriculrual technology generation.In French-speaking Africadevelopment organisations have
 

successfully linked researchers and users at this stage of theprocess (Billaz 
and Dufuier,1980).Sme
 

FSR projects recently have played intermediary roles but their contribution necessarily remains
 

snall-scale,unless 
and until they can in turn link to government Pxtension or conmunity development
 

serviL6s 
or tonon-government and ccmmunity organisations (Jiggins,1983;Bunci,,1982).
 

5. IMlPLEMENTATIM: Changing Day-to-Day Practice
 

The reformulation of research paradigms and therestructuring of the research process 
must be
 

translated into day-to-day practice.For upland rice researchit includes thefolloing:
 

a.RDs 
and Diagnosis The defirition ofupland rice environments ind evaluation mainly on the basis of
 

agronomic (IRRI,1980,1984) or econmic criteria (DeDatta et al.,1978;Zandstra et al.,1981) implicitly
 

assumes 
that technology problems and opportunities liesolely or deterninantly in those spheres.IARC
 

researchers recently have cone 
up with a number of 'key' socioeconomic variables (Rhoades,l984;
 

Chapman,1984).Helpful as these checklist guidelines arethey not only raise doubts as to why 
some
 

variables are included and not others; they each leave out some 
 dimension which other social
 

scientists no doubt would consider essential.Further eleboration 
 would produce methodological
 

handbcoks of unusable conplexity.To reduce cinplexity to the manageableagrononists and other
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researchers themselves need to pay attention to FOUR sets of relations 
 extended over TWO
 

dimensions,viz:ACCESS, AVAILABILITY, DISTRIBUTION: EXCI4WIGE, extended over TIME and SPACE:
 

i)theactual 
access of producers and consumers to resources and (decision-making) powers,Aithin the
 

household and inthewider community;
 

ii) the availability of resources to consumers and producers 
in any local situation and the
 

transaction costs involved inmaking then 
available;
 

iiiithepattern of distribution ofresources 
and outputs and therules governing theallocation;
 

iv)thesocial and economic forces governing exchange of 
 inputs and outputs within the household and
 

between household members and thewider ccmmunity.
 

The condition of any setof relations isheld tobe variable over 
tine,which in itself has a 
number of
 

aspects (such 
as thenrient and duration of thedonestic life cyclethe culturally-deternined period
 

for the intra-conunity settlement 
 of debts,secular socio-economic trends,short-run climatic
 

crises,seasonalities 
 of various kinds,and 
 so on).It is also held to nodif/ its meaning and
 

significance according 
to thelevel atwhich it isanalysed ( eg. at thelevel of the 
individual ,the
 

household,the conunitythe national 
economy and so forth).Spatial variability includes variations in
 

environment 
and natural resources.
 

Another approach to 
increasing thesensitivity of technology development tohunan environments,is to
 

model thefarm household but what is lacking 
is any general framework incorporating thediversity of
 

household structures and formations and their internal and 
external relations.Overly simplistic
 

models form thebasis of most economic and FS research 
at theIARCs (eg. ColIinson,l984).Howeverthe
 

idea isrot 
toconplicate themodels by disaggregating data ,forexample,by sexand age, but to accept 

that i mxdPl isonly a guideline toolwhich must be tested foritsutility.Testing a model against the
 

four 
variabl s (acess etc.)and two dimensions,outlined above, produces more 
appropriate models without
 

increasing complexity.
 

Upland rice lends itself toanalytic models of intra-household and inter-household dynamics because of
 

the diversity 
of labour allocation and decision-making arangements and control mechanisms 
 in
 

production (see Metzner,1977,for a Timorese exanple).Dey (1984) has documented sone of these for West
 

Africa. There,the general trend appears tobe that 
,inforest areas,men are responsible forclearing
 

and fencing,whilst women select and store seeds and carry out 
allremaining cultivation,including that
 

of interplanted crops.'nong 
the Gourou,for example,rice is stored 
 in the husband's granary;he
 



dispenses rations of rice to his wife. If there 
isa surplus,wmen will sell therice but they are
 

expected tosurrender tiemoney totheir husband (who might return 
totheir wife a percentage).In some
 

cases,woen might also clear a separate field for themselves 
to grow rice which they primarily keep
 

for themselves but which they might also give inpart to their husbnd inreturn 
forother services,
 

Similar ambiguity (regarding ,forexampl?,the determination of any single 'decision-naker') isevident
 

also ith respect todisposal of theoutput among the Beteamong when both men and wmen sell rice but
 

at different moments throughout theseason and fordifferent purposes.
 

Exploriiig thesuggested four sets of relations over two dimensions for thecase briefly outlined
 

above migit raise thefollowing kinds of question:
 

- do female producert ,, equivalent access to production resources as rdales ? Ifnot,how does this
 

condition their management and crop performance ? Does access to resources varyfor either men or
 

women,over time? (e.g.is access conditional on theage of marriage 1).
 

- arethere any cycles inresource utilisation (e.g. tied tohousehold life cycles or totheseason)?
 

- what rules govern distribution of resources and product among household members and between
 

households ? Are they stable or do they depend on,for example (autoncous or state-induced) changes in
 

therules governing land tenure and membership ofmarketing organisations
 

- which arrangements governing intrahousehold and interhousehold exchange of goods and services 
 are
 

inflexible and which are already being modified by secular changes inroles and expectations ?
 

These kinds of question may be asked by agroncoists themselnes.Uhile more specialised (social)
 

scientists might be needed to test which investigative diagnostic tools 'work' in any particular
 

contexta simple toolsuch as thediagnostic matrix may help to refine diagnosis of upland rice
 

production at thehousehold leuel at anearly stage (Fig.l).
 

Figure 1:41 EXAMPLE OF A DIAGNOSTIC MATRIX FOR THE OEFINITION OF UPLAND RICE RDs
 

Upland Rice Socioeconcmic Criteria (etc),
 
Grow ingenviron- ----------------------------------------------------
ments: SOL, Access to Acces to Distribu

_ _erc. inputs services tion ofoutput 
LF 
SF 
LU 
SU 

'SDL: 3exual division )flabour (decison-making,income and expenditure...)
 

With the help f such a matrix,applied locally at ditferent 
 sites,bth the boundaries of
 

recormendation domains and preliminry diagnostic patterns are made apparent.
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b. Breeding Criteria Recent advances inbia-technology and in in-vitro techniques can beelpected to 

change therole of plant breeding intheoverall process of agricultural technology development (Sneep 

and Hendriksen,1979).There will be nore scope to diversify thebreeding process and to bring it 

physically closer to local circi:,stances and,therebyto facilitate the inclusio of users' cun 

criteria alongside 'objective' agronmic criteria inthe development of new cultivars.Yet methods have 

hardly been developed fortranslating users' criteria with respect to the crops they gro and consume
 

into agronomic criteria and this is one area where social scientists night usefullyto collaborate
 

i.e.in the development and testing of procedures.(Ashby,19B4,illustrates one set of usable
 

techniques).
 

In any reccmmendation dcnainit ispossible to find a mixture of rice crops grown for different end
 

uses and under different nanagement regimes.By farthe majo effort inbreeding programmes has been
 

devoted to only a few of these use: ard to genotypes Ahich are both highly responsive to their
 

environment and which have high input requirenents.Translated into social terms~the major efffor, has
 

concentrated on narketed production of nale-controlled crops.Yet by applying thekind of diagnostic
 

approach advocated herevery differnt indsof breeding criieria might beexpected toemerge (Fig.2).
 

Figure 2:AiEMFLE OF A BREEDING CRITERIA MATRIX: crop producLtion criteria
 

Type of Rice Crop Upland Rice Growing Environment
 

LF SF 	 LU SU
 

Mainly Subsistence yield drought adverse io added invest

stabil ity avoidarce soils ment in labour or
 
tolerance land
 

Female crop a ratoon- (as above) fitness for (as above)
 
ability nixed crop

ping
 

Male crop, soil nan- (asabove) short dur- (as above)
 
agenent and recov- ation
 

ery
 

Cash crop only 	 seni-dwarf short dur- (as above) (as above)
 
HYV ativon
 

'female' and 'nale' refer tomanagement and resource utilisation during crop production.
 

Because great diffe;rnces inend utilisation occur between upland rice grown by women and renit is
 

usually essential to cmplenent agronmic (crop production) breeding criteria ,such as those defined
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above,with criteria pertaining to post-harvest utilisation of thecrops,covering their total bimass
 

(Fig. 3).
 

post-harvest uitlisation criteria
 

Desired characteristics for Rice Bicmass Uitilisation
 
poit-harvest uses Men tcen
 

Figure 3:AlfEXAePLE OF A BREEDING CRITERIA IIATRIX; 


..........................................................................
 

Brewing potential (rice wine) X 

On-farm storage X 
Puffing X
 
Thatching straw X -

Tnreshing quality X
 

Mat weaving X
 

'Fit' with cooking technology X
 

Even tn; simple example illustrates the importance of recognising that producers are i not
 

necessarilY primari ly concerned with changing theinput-output rlations of grain production;and ii)
 

that they night be satisfied with genotypes which exhibit nor; yield stability and less environnental
 

responsiveness than modern cultivars typically offer,since they are selecting for other
 

characteristics than yield maximisatton.
 

c.Testing and Evaluiton Given theneed forquick,nurnerous trials based inagricultural realities and
 

strong user participation,the incorporation of the follo ing principles isnecessary:
 

irepresentativepess: in their cunexperimental traditionsproducers often are interested more in
 

'representative' because purposive rather than randm samples,concentrating their experiments on (a
 

small number of) individual plants rather than on a whole fieldihey are usually acutely aware of
 

individual plant performance and cmpare experimental growth with the norm in the sane
 

situation,treatin) contextual factors as exogeneous parameters.The underlying presunptien is their
 

interest insecurity within thelimits of stabilty knocn to them through their on experience of their
 

environnent,rather than i statistical probabilities.
 

iireplicaticn: replication trials,used by researchers to sort out the influence of exogenous
 

variables and tocheck regularities against a statistically respectable sample (and,often,implicitly
 

as denonstrattons ,nay have little meaning forusers who in their own types of single split plot
 

trials,designed to test factors important to themselves,are using different criteria for 'success'
 

than scientists typically use.
 

iii.ltcinputenvironnents: research station selection has produced survivors accustcmed tohigh input
 

environennts.Since there arepractical liits to5inulating low input environments on research station
 



sites,experimental sites Ahich oler low 
input environments rather than approximating research station
 

conditions must beused forboth selection and testing.
 

iv.recognising trade-ofis: 
since there aredifferences in objectivesend uses and crop inanageaient
 

between households and between household members inany RD,testing and evaluation explicitly has to
 

recognise these differences.What is likely to ,merge is not 
a single index of 'success' or
 

'profitability' but theidentification of a range 
of niches and situations recurring over time in
 

which thetechnologies usefully could be adopted.
 

v.Testinq and Evaluating Instituticoal behaviours: The IARCs and national systems have been slow to
 

recognise that access and availibilitydistribution and exchange,are all seriously ccmpromised by
 

institutional design 2nd that service structures which are necessary 
to theprofitability of a new
 

cultivir are as much inneed of testing and experimentation as thecultivars themselves. There are
 

precedents todraw on.The 'Guided Change' project 
innorthern Nigeria (Huizinga,1982) and French FSR
 

in,for exanple,Senegal undr theUnites Experimentales deliberately setout to test organisational 
and
 

institutional 
design and the limits to the adaptations of human and institutional behaviours
 

kFresco,1984),
 

d. Intermediate rQanistons: Just as there are factcs and 
causative relatios which are not
 

perceivable by proc-:rs,so there are those which are 
 not readily perceivable by agricultural
 

researchers.51scernno thecceplement~rities and bridging 
thegaps between producers and researchers
 

seem 
activities inwhich intermediate organisations ould usefully and cost-effectively participate, A
 

prerequisite to their involvemeri!
s thebreakdown of the institutional isolation with which many
 

research stations have surrounded themselves.lntermediiries could hc useful particularly in the
 

conduct of intecrated producer-consumer trials and evaluation.Usjally these have been carried out via
 

analysis of prices,iales and purchases.As a result,the important roles of intrahousehold and primary
 

marketing networks and 
theinfluence of post-harvest technologies on biological technologies and crop
 

husbandry have been ignored.
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