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Chapter 3
 
Extension's Role in Adapting and Evaluating
 

New Technology for Farmers 
S. H. Johnson III and E. D. Kellogg 

One of the most important means of accelerating natioric development in economieswith large agriculittwral sectors is thp development, adaptation and evaluation of newagricultural teclirulagy that can be ;itopd b, small Ilris can result inHa.e's adAptiN'rhigher incomes tir small farrers, lower real prices of alricLwlttrl prouctls for coinler's,and greater economic elficiercy, mid growth in the rratioral economy. Therefore, tHieiderntification, developinent, adapttain, verification atnd Iaimer adoption of new agricul­tural technology has become ant irportant part of the economic development strategies in 
many countries. 

Extenosin services can play a qtihstar lial part ;n this process ( Kellogg, et al.,1(84), although the SLICCesS. o past elflark has oftren ben lioited. In omcher' to overcomethese liiitalions, new appr,)acles In hP adaalaion arid e\altalifnn of leulinology havebeen developed. lhe pu'pose o this chtaplter :-, to spotily eP\trisioi's role in the newapproaches. First, problems whicl ;&ihit stccessfurl techrtology adiptaiorr and evaluationwill be discussed. Theni, a general appreach ",dll be outlined t- alleviate many of theseproblems. Fi ally, ,pecific ez.tei ion ,ctivitis I& implemeint lie approac -%J.'illLe idonti­
tied.
 

PROBLEMS FACING IECI( ULOG)_I l)F V'f (9PMFrIF, ADAPIATION AND I IRAr.S ER 

In many/ count ries there are too le,,, reoscs, d\,oted to the techiroleciy developmentand tr'an;ler process. AdTditionallt, theroer,ma be problerris such as thre lack ot trained
rersonnel, too baskiclitle andior' ror.ipret researrIt , or aor'ioulturalcor1irace far liter's from adop, tinq policies that dis­irr'v le lnrrohncry, . hose prolilkIts are dilticrilt to solvewitlhirn the exterision -rosarmei.-l sytriri, l. owt.\,er, ther-e are otlro irpotlat rblens thathave limited the cevelopt , adapalin, anrd doplite of aa.ricuiltural teclt'rehccjy by smallfarmrrers tral can be addrsosn by ev.Irrerr per'erirrl. For . itmpln, nsr+archer's do litrilly utnclerstanc that agtricultiral praorr fht ini less de\,,,lrope cot tr,'ie- takes place
witiin a carttlhr\ fartiito Hylt ho-,Iirtl e\vol'.PfI oe' a rrtttlih't' of Pars, hisetl onte' perience and sound reasiuirig. In many caqps, researclhrer' have liitied knowledgeabout important problems confrot tingc farmers. Iin adcliticr, there i' ollen little infor'tta­tiot abourt the plhyical, economic, ind (ie-rttl a! lactr r,; criclre ale thre errviron­merits within which ­farner Praars lIPFr, iir, ir nrr ,elS at sp, tiily dilfriu'it aridclange over i re, acjriculthlr;tl let. hrirr, t1; dovite rlt and trariser' ativilies "tlisl dealviti these differences to lQ orilrtivi. Alko, lie, It,, ltthe, 1 , is adelptt,(l aindirlartaged bytar'mers, often does rit petlormi ; ntlI as ,' pr, t ri, anrd ahil iontal tdalptatior tray benrecessar'y. Many of tltre,e prolnlir ; ran b e allf,i:-td h% do\rnehipiicl aul i'or strenctlhening
exteirsion activities in th6eir iifter-aclion "il h rt,''' r r; mitt frirtets. 

These problems fall into tourr major Urirep,: (; ac ,k oh I'llo\,hdge and uttlderstandingof tarming systems, (b) i-'i fliciertt lfidhiI I rr't lairmers It. resea(l Ii r'egt'attttte5, (c
irnsufficient uttider'slubit oh Iiie -11virti~rrnut Niltirt 'hintLi rhnnrI. antI (d) lark ofmechanisms For testing arid arhapliigicj 1t riiul(\ ont larmei,,' itltI.. (,illtrit, Normati and 
Winch, 1980). 

The first pimohlem arta entails lairici ise!Icl,',rt km';' ',ltn,'h, arid 'slandi ;c olutndtd ithe farming sstetris. these farming l \ irF n, tnii r-lt r ' I,'i.- 'l lh\ aclivilies; relatedto crop and animal pradriclion , lamil', arid l ht l i , o ro ruliotii' I,, Ja r', andleisure time usage, arid rff-latn i mit'.ehrIrl lat '. elr'o"q \ (!ev'elhImtent and tratr.leractivities tiWt lorsinl,,that At c tlI'.' 1irii -ir ,\6. iti t ,llii tl to e'.1,1icl iruI-'opr'iatp 
techinologly whlit Ir ;il not to' ifr r'pti''r h\ th' f~ltIlt

. I -r '.ttitl , ttt % I tttjt \'iti es 



often have higlher yields than traditional varieties but require a longer or dirIerent grow­
ing season; theefore, they may not he readily adopted in well-developed cropping
sequences. Another example is tHie rrrliern of new crops whiclh need attention during 
seasons where ofr-tarn labour demands are higq. 

A serond prohlem area is ihe -(lark(i €nrrlr litiiu,-tt i ll i formation Iledhack from 
lanltlers to researclh p .gtartlltt Il s,(i , M'o,o es. there ,"o ev, if , relllclrarlIism'ts
established to facilitate this process. In othr cares, to 'earc err and extens ion person­
nel do not apprecite the nieed ror" eliciting informatiorn and evaltratioit item farmers.
1echnolocgical developments, adaptation transleratndr based onr problems ideiifi ed by
farmers themselves wilt be more elec tive in producing new technologV acceptable to
farmers. In adapting and transferring new tochriroo V, it is roportant to Lnderstandfar'mers' own evaluations of its perforimalce during entrly adoptiol. Fariers' evaluaLions 
can also assist research personnel in their efforts to adapt technologies to fit a greater 
number of situations. 

A third p!o t)ore area involves the need to identity .he envirorrrets farmers must 
operate within rnocr precisety so that technological development and Ir'aisler can betailored to specic situations. Agricultural and fatnily activities are greatlIl influenced by
ptlycical, economic, arid socio-cullurral factirs-, %%tich tend to clrarlte %il lime, and are
different among geographic areas within tile (oinit r\ . iechnoloical deveopmnnent and
transfer must accommodate these ditfereit orrvirornoterts. For erample, topography,
climate, and water availability in difterorit zoneq r"hm-e crops exhift rotgllly tMte same
biological expression (agro-climatic 7orres,) dictate options Ir, tlre adaptation of relevant
technology. otf-farm labour oppor'tuNitie, iriptK arid ot)t market accessibility and 
government price policy also determiine the erivirorient, as do fatily structure, kinship
ties and habits of corsLIMptiorl. 

Fi e Ioturtli pt'oblenr area is tro tact ofl v.ell-devrloped re(Iharirs lot testing and
adapting technology on ti farmers' fielrs. It is chear that actnipation ol technology
cannot be accomplishied ontirely orl o perirrontal Ii old s or- h , tiqhill -corlrotllerI experinients 
on fatier's' field;. For successful toctrrotogr, trarirer, tarr--pvel testitrg, adaptation and
verification must be done in co-operalion \it!r tarirewr arid e..ten,ion personnel. 

A NEW AiPRAClI [I APAPTI N; Aift) i-\T-IIDING 
Nf W IF( 11it ,!(I ; , 1'j ,>) Ar1,I 

decade, ror'. ,q a,,ra'r trtCirological
and transfer that are or'ierrtd to allr\iatin r emsnl divi ssed 

Over' the past alrTrj'; h' rrlfvor tt' development 
Friar i f tire rhib q above.

Althouglh specific approaclt,; \'aF\ atirfi localtilot, the (jenrrl approah irrvolves the 
following steps (see Figure 3. r) (telhi( , 197a). 

1. Diagnosis farmers' 5'sarid krol cir'ctvrrrtha- a' 0 s in .aropttarea. 

II. Planning and desiciti of techtr(t,'ti;i l a opthflitr. 

III. On-farm testirng anI veritication. 

IV . N111lli-Io( alionlal Ii(h,I 16ril, , dl ' . i l~ 

This tew anew'rai0.01 Is', tril,1ti irrilill h'\ 'f,.irnirnrq ttt'l err'o rjn'lin d \nlii( harras 
have similar character'ir irs. I rose s r h t-ii!,a,' rnit n do,or a 'dativi-l\ It omr eors 
set of ngricurltcnr-al activities tlro'tIKoir t ;a p, 10Wartl r.r limili .on ; it i dislinguishable
from other zones. Extteinr [rt-iiI ci, n,,vitte, tca IHs id t til ialion ol Iarciet 
areas because they often k rn ,i ,id .( 'Fr Itn,",h--,,.,.,h 1,,le,th ., r tit r'1 itt pelSOnrt l,.
While physcal data, such !Or t,.Ociqra;,t\ ,nii I\[,., tr', i tillli'r arid Foirfall c r u is rtall. 
be developed From se(Fri ti\ ' ml,vii. 'r' , r. FrdN' r '..r',rii , In hr. rr''Irl itt Iteltir,(1 to 
defi e other r vir'(rr inntal ''i i eFn H, I ft iiF'"' hi,,rip ' ;f,rli.Ii, ii F, .,t', iir t-1t(i r-
as oft-arr labot r rtt i lir,,.trialr ,;, 
 inwhii. toi '.-, ar ,iatilij\, ,ild '.in­
ship or trihal ti- . A (rIiI, tilt', lr 1 r I , . ,;,11,I.,1 .1 , ii ;, i tla,lill l i, (-Il Ire 
particularly htelpiu l il (J''terr i lltrqth ,., ,., i. . i , , I'V/i).
 

Orce tlr's , tarijit :trr'l' a l'.' . ictitrd If-h, i,. I t.1,, ,'ii rr', ir, sitlatior 
eI Il'far'nrner'. r1rr1';lI.IxitI I,,,I't-IaIn irrrIt"r'FtrIt ". i hrl? Fret ,lt titi"rt ri rr e'.tett. j e',;";n ­



Figure 3.1 Steps in a general approach to adapilng and extenldilg flew agricultural
technology 

Time 

Selection of Target Areas and 

Step I Farmer Situation Diagnosis 

Planning and Designing 

Step 11 Technology Adaptation 

On-Farming Testing
 

Step III and Vedification
 

Multi-Locational Field
 

Step IV 
 Trials and dissemination 

Note: The arrows indicate that steps overlap in time and results in 
later steps may require going back to previous steps for further 
analysis. 

Note: Fror Role of social _;cieritkists ini croppinq ,vst ems r'';nar'l, hy 1. Kellogg, 1917,in Proceedings of the lirst tialion il COlrren e.on ctroJrp)irl( srs illIs , r'search ailand,pp. 500-541, C'a Mal1, lllailaild: )eoparlmrort oI A 'irtnltr-, lhfo rrii(s,- liaicj-rai
University.
 

n l are parlir-nlarly srrit orJ
tn Irr'tpit r ",'.nr 'r , rrrtr',l -j Irrrmr,' (r)lr)slm ndll)exist irict larrn1il sY';iO wilh whirII mir-, rlw. I, r!1l,)lmt1r,1 lil. li', illlrerrrrtir ik,s',rrll ydeveloped tir ri h ifitcusill tagr' i r e f;rilhr rersm. hIs a el inids- filtr'
and actions arnd discussing farming %itt f~rrrsers5 In rrrary canns, mrajor imrpresslons gained 



from these quick assessment sir'veY are t rrlher aI al\I 'I thro glL ir lerlelMltatio offormal surveys or tatlers nad rIrerriber's of farrr horsrellolds, Aaii, tsionl prm'sonnelcan take a leadership r'ole in these activities. G(rr -ail r".e ,iofn lirld workers are pirob­ahly more stlited to contribute to tlis acti\'il, i)erai.;e Ihey know larers mid generalagricultural conditions better tha, other e\ten sioi p)er-solnl. 

By using information developed in Step I jilannin. and design of technological adapLa­tion can begin (Byerlee, et al. , 1982). lHecawse of their knowledge ol research techniojesarid lar-rne-s' sito l ins, tie subject matter ialis tsspe pla a crHitical role in deter-mininghow productive the research directioris chosen by tIhe res;ear-cher imay be. Certain researchprojects may need to be implemented on e'xpenimen tal stations before being moved to farmlocations, while other projects call be started dir'ectl, oil la'ioer's' fields. 

Step III 

Once these resear-ch directions are chosen and preliminairy results of experimentsobtained, on-farm field testing and ver'ification can be bg(ILn. Iln genier'al, this involvesplanning on-farmtrials, choosing method(s) for implmentrr. these trials, arid adjustingtrials as results occur" (Kellogg, 1977b). I lie role of extension personnel can be signili­
cant in this step. 

DIrting tire on-farm tPsting Mid ver'ilication proce s, certain trials %-ill yield resultsthat indicate that the technological options can he marnagrd b\ farimers and are a signifi­cant improvement over curreTt haririnr prar:tice,.. Ilion, similar- trials 0irtlr be imrple­rerited in a rniber of Iocations, withil fire tar'cet area for- fulrther verilficaticri. Ilheserirulti-locational field trials can be primar-il, operated by c teisioii persoinel at,d utilized
in the dissemination proces, . 

The steps, as illustrated in FictIrce 3. I, ovp-lap inl time. 1il, mealis that as sul­ricient inor'mation is gained in one slep, hrhe ne't tf ,'; c i lip initialed w\ill iO l %\aitiigfor" tali completion of tlre pre-vintls stepl. l ,for. e',alll r 'lai itrict ml tr-siqiriri' jrictIiil i­cal adaptation may be irifiated - soon 1tr ,.

Iied. I Irese steps are als(i teirat ve, ifiI i itI fr-e l; IfI lt , rir, ;Irle 
 a , r'lpIi r r ro '.kinig
 

a'; '.,tnrirw'lrt. ,,,rlirirtl( ,tifr; ini r ,lr Idpliti­

par'ts of the previous step. if, fort ' ar(,re, e r- ar ri, trials areI r t II
superior to cur'rent fanming practices, r,\'. plaimning arl(f (1; 
r rrii r esLits
 

crilloIf, Irlriolotqi(aa't daptirtirio 
must occcii.. 

As ilklstr'ated ini Fig r ' 3. l, fli tOt 'f p, ,li i ,r ri 'l a. ill irrr 'rtiarie's be­tween far'rliers arJrd iesearc l S s reinrem 'irq,, l sec. TIf Ir teitlri Iol e'.pandson these rules arnd pirovid+ a] (tescliptieri ,t la lI'' teir-itroroririel iii en11suringthait mor'e appr'opriate tecliiotlocy is devr'lt1dricl fr'. t1 tr , 

E'.tension's Role in) £ lectitioil of I arcm''t ./ ir'it Prunw .....I, ',iltitirni . ij n ris 

Effective selectioii of taricl;o t tee.ir:il,ir it ir' ,I r ' u,t11 if ti\ it\ ill til- develop­rirent arid extension of riew per trli, tlIr , ,lt tilr,- (i,'rlill\ brdtis itihigh-level decision irakers if) t Icr,r itirvrfritirirr ' or) , r r, ire ' , Olria'. r'Ji l l inireasejdattention. National ard regional der lirrn.'it .jueal ;) I tl l nt,.)rtiI criteria for'selecting an ar'ea. Fr.- e.arirple, in )re /f'-ie, -r rr tr\ 111,l ','-,; a'(one n t 111n areathat contained a lar'i e, r.irin er' ol vr'\ tarnilir-,, 'etel ',, ll,, et rer ir' e, ait areathat had a high p ) ,otitialfor- mr(I'c-rea n, t erkr err,, ',1 '' "'t 'fI" \ ',' '- t l. I ieealt lliatives arP iliril .'tata rl it) I ; lf, K, I I i l , , . i.I t, rr i " 'Iler- nt Ah icar - e ill (lif­-Lo iwju riry'('lI' ll '.\r' \ t" ' !1t,1)'1. '-,. r, t i rtInrltill f', 
a target area. 

Thiis tair ef ar-pa solentiol i, if;,i( r va' a'.. '', Ii,, . ''nio;,,r i ,tri .ll,.\,iate, rlilld pressr e lol Irefe tile I ve,r plairln,- , A., ,irrtlei'o 'lfr,,all ar-a oi tire tr, 'i'; 
,,t1 -I, ,'r ''ii fr lrlrcti-, na , seherAl,lrllri,\ i,of1 ih f i ! Il 1.etat 1e . 1-r- i ll' , ',(1( hr W. Il rrriii , ''oilsati nlity , ,IOpp stlI(I ''; o it rl; ,'n ratr)ll'p n;rrrif1:l . Il ',t '. ,' I,) r'c, if,ir rl iria l.' , illIlhailatid rave ',e letd laitel tr'ats Iasrh, t , ti'm- il ('11 '(,1 'i ,1rrA erralita all,i rari n 
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Figure 3.2 Division of effort in adapting and extending new technology 

100% 

EXTENSION 
RESPONSIBILITY 

Effort
 

RESEARCH
 

RESPONSIBILITY 

0% L --­
1
Step 1 Step II Step III Step IV 

1See Figure 3.1 for, definition of steps 

Table 3.1 
Comparison or Characteristics of 1"%o Potential r1;rcget Areas 

Characteristics 
T-r'iet Area Target Area 

II 

Total numbe: of families 150,00t) 125,010 

Number of families below poverty level 85,0)0 
 25,000 

Production of export crops ($) ,()()0 1, 7t,01 

Average family's cash income ,s 
percent of national average 557, 15t 

Note: From Understandinrq small farmers by M. C. Collinson, 1979, December, Paperpresented at Conference-on Rapid Rtral Appraisal, University of Surssex, Brighton,
England. 

while in Sumatra areas that have largo areas of lari infested with Imperata Iravechosen (Shaner, Philipp and Schmehl, 1982). 
been 

Once target areas are selected, it is necesary to subdividedomains that include a group of 
them iito recommendation

rouCqlily hrornroge reis farmers of similar ci rcurnstances.'lhese similar circumstances define relativelya homogenous set of agricultural activitiesthroughout the area that distinguishes it frorr otlrer areas. 'hese activities are usually 

tiltl 

L2
 



Table 3.2 

Farm System Zoning Questionnaire, Central Province, Zambia 

District - Ward No.- -- -- Farmler Group __ _ 

A. 	 Animals kept by I. 	 1hree main types ofmost farmers animals kept 2 
3
 

2. 	 If cattle, main 1purposes for 	keeping 2 
3
 

B. 	 Foods Grown (G) I. Starch Staples 	 Ior Bought (B) 
2by Most Farmers 
3 

2. 	 Relislh crop, to I 
flavour staples 2 

3
 

3. Animal produLcts fcc I
food 2 	 . ... .. 

C. 	 Main Cash I. 	 New cash crops and
Sources for q, growing 	 2 

I 

Most Farmers 
2. 	 Crop sales as a cash I 

SOUrce 2 

3. 	 Liveslock as a casl 
source 2 

4. )ff-farn cash 1
SOUI'Ct 


2
 

D. 	 Land Use 	 and I. 'Years c(Ilti t d I
 
Preparation
Methods of 2. 1ypi( 1 1r h1a.(;1.

Most Farmers l)r.para iin 2 . . .
 .
 .	 .
 

3. 	 M.aiv; rn,-tI .-;,of lat¢ Ipreparat io1 

4. Main mrno)t . of land I 
preparation 	 2 

E. 	 Hire and Jy)ps Of 

Purchase of 

I
1. 	 1 hired labour 
& pa,mert 2 

Resources by

Most Farmers 2. Work durno b Iii red I 

labOlr 2 

3. 	 Mair inlputs urcliased 1 
arnd crops using 2 

3
 

Note: From tJnderslanding small laiers 	 ly rI. C. Cellitison, 1979, December,presented 	 Paperat Conlerence onRapidRl-Appraisal, tnriversit y of Sussex, Brighton,England. 
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defined by nat ural leatires, such as soil, climate arid lopocjrap y, arid aujr'o-economic
features, such as access to resources arnd irrarketinig opporlft(1it ios. Site ,election may
also be concerned with certain suhsets of the areoa, suich as small larmelr-s following a
particLlar- cr'oppillg rotationl or' tlhose with rnixv,( live;to( k faimirrq ystIerm ( I ripp, !982). 

Table 3.2 illListr'ates a simple 1i.estiornrair'e thfat was developed and administer'ed by
agricultural extension staff to collnut de-, 'iptiv, information ir hntt a tar'get ar'ea in
Zamhia. I-he illfor'rrration was uised to dfin , 'pr ifi- ro , i llrwir lation dornairls within the 
tar-get ar'ea. TIhis exerc ise involved sorer, ;(-30 prol ssioial wor k days to survey 100
farmers. tJsing such a questionnaire, it is possihle to develop talies, ucli as Table 3.3,
which detail a tahuilation of farrmirer practices hy r'ecommemdation domain inra tr'opical
maize-pr'oducing area. 

Table 3.3 

Tabulation of Farmer Practices b. Recommendation Dorain - Tropicar.i maize 

RecormmrerndationL Domain 

(;enerral Iatrr Data Flat L.ril Ster.p l.arid 

AvercIP [atrir :i v (Ira.) 1I.I I0.?
 
Area iilMai,', itiAtiqeist (Ira.) ,1.6 P.6
 
Ar'ea in Ir'ee Crops (ha.) 
 3.5 2.7 

Anrnal Cr'opping Paltewri illSelected Field 
Percent Maize-Maizc 31 37 
Per'cerrt Mai e- Mai7r'-1earW 33 33 
Per'cent MAie-;quaql - Mair e 12 10 
Per'cent Other Systems 24 20 

land Pr'epration 
Per'cent Plo, gh-lIarr'ow (with Ifiatior') 38 0 
Percent lar'iow Only (withI triactoil 24 0 
Per'cent land Hnt, 34 (8
 
lPen'r'(pt (Imp( )illy or (.Ito ) ,irnll M 1-ri 
 3 P/ 

Planting 
Per'ccnt Plant "Inpinvmfl" Variety 18 3
Distaricee Iv.en Rov,s (rm.) 103 I02
 
Dilanlce Heotwri Hill'; (r:m. 92 "4 
Aver'age Seeds per' Hill 3.7 3.9 
Per'cent Replant 26 35 

Weeding
 
Per'cent Weed wiI IIlorre or I r'actor 15 3
 
Percent Wr ed with IlIoe 
 85 97 
Percent Weed Iice 83 80 
Aver'aqe I ile n I ir- Woodin (wool's allr 

planlt iii( } ,1.5 3.8 

Other' Inputs
Per'cent Apply Ir'"ef iciles 86 82 
Pe-cren tIe I ertilizer' 2 0 

Prodtiction 
Averaqe 'oirld (trr/ha.) 1.2 I.1
 
Percent Maize ,old 653 56 

Note: Fior,. Plani-g _tech.nc_!og ies apjrojp.rate to..1ar.ors clt__arid procedures by D.
Byerlee, M. P. Colliison , R. K. Perriri, I). I . \,rrlrharrrr ,riepj, F. I. Mos( ar'di,
J. C. Martinie, I. Ilarirrtili and A. Berjarni , 1980, M. in i( it' : l tor' ra imn al Maize 
and Wheat Improvement Center'. 
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Assessment SLurvey
 

Once r'ecommendation 
 domains are definied, the lext task is to analyse tIP situatiollof' far'mers in the area. Extension persormel are well qUai ified to help r'esearcher's t1rlder0stand (a) the pr-oblems farmers see as impor'tant, (b) e'visting la rnhiil s yslerllswhich witlininlew techrology roust lit, and ((-) r'eelrci ar'eas that may '+itld poteltially usefult chnologies. tiils kind of in formatior is LIStulid,, developed thlroucjlgt assessment surveysby examining farimers' fields and discursSiricj farlninIcj
impressions gained 

with them. Itr many cases major'from these quick asse'srent sti"\,es are mtpplumentled by wor-kingclosely with key informants arid by imiplementation of formal targeted su r'veys of farmersarid members of farm ihon seholds. II iese strrvey activiti es, which slhou ld be led by exten­sion per'sornel, are cr1itical in obtainirg a complete UrderstaiAing of far'ming practices and 
systems in the selected areas. 

Initially, farmer's are inter'viewed very irfor'rally at their farms, prelerahly in their.fields. Farmer's are asked aboLIt their- aglriCItAlir'al pr'od c tiol levels. As far-enes respond,they ar'e asked if they world like to increase their productiorr. Assumingpositive, the field staff then the answer isask farrirers t(IMrstionis such as, "What is limnitingc( your' pro­duction?" At the end of tlre day the resporses are' srmmaized to try to impr'ove thestru'LctLur'e of futr'e inter'views. 1his daily stimnary mniqlit look something like Table 3.4. 

Table 3.,
 
Assessment. SLur'vey--Daily LIIIIan.1-


What Keeps Farmers From Ubtainitng f li iller. Ri e Yields? 

(t'ank I - nmost importrint G :- la l imrliirtairt 

Reason 
lmrpoi- I ance 

Water' supply 
3
 

Lack of lertilizer 

4 

Poor' drainage 
2
 

Insects 

6 

Weeds I 

Other, 
5 

By applying this approach to the inforrMal survey, e',.tension staff will have a better' basis
lot developiriq a for'ral strrvey document. 

Fa-rmal Tar-eted Sur'ves 

ForMal farqete+; sir'veys are used to gain a helter, rder'Sl,1ridirnq of farrming systemsin an ar'ea arid to identify tle most relevant pr'oblems arid oppor'rIlities for impr'ovement.Befor'e devel.;pirnicj the (ILies t ionnai r'e, isit necessary to deter'mine what information thesLItr'vey is todesigned prodnrce. l.e[.eridir(.l Upoli the situation, a ofvariety informationmight be r'equir'ed. For' eaample, inlormatorn may be obtained about: 

1. Fatmer's' practices with a particular ctrop, 

2. Land pr'epar'ation, 

3. Post-har'vest oper'aticns, 

4. Hlarvest, including distributiotn of thC produce arid use of crop residue, 

5. Farmer's' knowledge of plants, soils, pests, %%eathe' arid plant damage, 
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6. Those factor's of a total fIa'mcing sysiem that hearOon a par'ticular Crop, lot'example, labour' bottlenecks, crop SeCuLences, faMiill food preference, cash flows and 
wafer availability. 

Tihe length of the questioriiare is hioortaot, I lie loHg(e 1 quest iornair'e,
more difficulty the interviewer will have holding 

the 
flifrlarrmer's atlentioi. Ideally, adrilin­istorinq a (qIrrstiorralir sthotlrd tlake noI r fre ,rr Inho i,rl I ii,; ifrirortlrill h arllsf, Ino,provide tirirely irlioririatioli, it is IIo -s'ilrr' I o pro,( w 11w (;1,t,, (1 kly I arl klr \,hrrl, lcjeof analysis procedures sictrificantly redul :e tire time reqired to prntess dala. It mrstbe emphasized lrat the pur'pose of thre sutr'vey is fo le ale1P ro dfikrIqr' Irr0orP' auUrately

existing tarrmer sittitio;"I i i the( are-i arid rot to ohloir iolor nltiorl ( o rerir( all larrefsof r'r'11 file. Illrs, tle (irt;ltiorai re Car ihr' tooterr' rdl rror-' fo( tr<rrl tharr 
I 

a q ile'ralCensus o1' r'ur'al surr'vey (B[e'risteri, I79,). Apperidi'. I (<We Appenidix at eid ol Irantral)cortains a sample of srcih a questionair'e tat ",as 1L'-0d to inter-view farmer's ill It.r'key
regarding their maize pr'oclCtiorr and genreral far'rring s' stem. 

F+xteisioriper'orrielpi can Wry a iroleh i Hie rthveIlonpirrt oi flhe firmal strve ydocurIlent as their iritirriate knowledqe of the area rofrrhitid . filhtheir' inivolvement ill thehiformal stLrveys allows their to prepar'e ,ell-focftisro, r(tvairt otirstioris. As a restilt ofthe sur'vey process, new Lechnoloqy options tIt fit local roeIliirererit , tan be identified.
In addition, participatior in these s rr'vr-yo pr'vidr'5 (,terisior pers.oirrel with le'terinsights irto larmer's' needs arnd prohien s. Again , ,,trrisior personnel's knowledge aridLutrderstanrdirNg of farmers' situations and ac-iot; (air hi iivaliialrle iii reviewing the dir'ec­
tiort of ted:rologicfal developirrerit pr'opo,ed by research -,ruti1t 

Extension's Role iii- PlanrnigirLari Design of Iroo' Adt at in 

The planning eWfor't is dpsiejwed to prodiriP a \,ork plan for onr-fa'rn Ir'ials leading toimpr'ovements lot -i iderrtifie(I €proup of t;lrrrlliers tlin -ire 1l'ir',i ;rrea. Poterntial trimpr'overrent becomes the basis fo-r' setlirrot nipsrtivr's , svl,1 tiir(l lirld rrr'tlrods, co-ordirratirig
the effor'ts of experirierntal staliris, :1r1 (1I W11,0'sit ortir t izalioris arid thel ai(lnr , cutlirlirin
task: and resporsibiiities of field tall i rlrt', pl.al., lPI). 11l,-lirirng activities involve 

1. identifying the tir'gel cjr'oup of Iamor'rs, 

2. laying the gr'ourdumwk for' field atities, 

3. c¢orsicer'irr allerriativi, an livilio,', .rd rt,!lvik l,
 

4. finalizing plans lor field trials. 

Ii rmrann irislariu lpartir iilrr'l ill '.iltlr lr,r lli,' arve t ,y s, lhr. ,io" r, , lit hetweeliresearch arid exferrsiori or';rri.'<iiiorrt', n ltori ioi-I'rii trials is vi %r'.;(r fire roIf" ofr'esearcler's. 'et ho, when iPres, trial'; io , Ire, i rql, r. l"rI(lr' rrrtrrhr'r' of ,ite,, ( r,In­snior stafr irivtlverr Ierri ik trI, ot-rili it Il, ,.)I,, Ilt. ifelf,,, I I ,rfhlili',r , fii r rniri­tiolls w ith in a tr et(lot '111,I M 01'Iu 'Ir, r'i, r,,rr't, it lllo\ I,l- i',', ivih lilt,' t'lam'a into srrraller' tuln-area'; \,lilthr ,\rf- llii,0lI %,ill I'.' isililliIt( 'll(Irlirll (frolliliilrfiji'
miore or less the smilrr 'Iortrreli cl rlicOts (Itir i. Mlr ',tirisi ';tailf %.ill) thi-il iritinialekrlowledge or the area ran farilitate li,.h i .,'' I il ;irlf i 'orlro(If i tr'r(',io)i statf Ir'efarriliar with local (frirililt,, aid c(r v l r.tlsrl, '' le o In ,r'h'itill " larjel areaarid sub-area ra('Iions. A',, t , r, r ,'rii r'', l'.iiio\ih'rhli' iii pir',h at,biological, arid sorio-erol rnio • r , ','.1,i ,(o ri.li. 
 <' i ri i, rl lp ,,iliii t, arceler,le

this process arid to r ti rnii,', fir is , I K ir.,A A illrit rais ifi j',p tior l rIeorrrrerrda­
tiot domnaihs aid lire idenrtifilalitn cii of s1t,, Iu friiii titiiii r ir,,. 

Ali ailalylicaf fra o 'k ( ,ri aiif ri l !lIt'r'%or i)r ifn'iiirlr.il, ' r i -Irlln rir is. I irisframiewor'k provides itiicrlr in r,,'ir I t r'liniiir \ ,'.tirnau,',- ,'I ,rvr',il l,'fib"i.ility andin iclde- conlsicieral iori of lpll',,ir i , Iri)h I ,r i, I!,1, , ir( 'w, ini i t '6 ri-ii flrrlri lfalflr'a.W hliI le l l r tw\ o 1.I llr t." ,ii'o ill [it , , 11 11 I'l l , ,.l I I t,I,liq~,, Ilwl h i1'.1 lillt., 7illI 

clearly ir iiorllli 'o iil ', iw'illttile lu, 'ii 1 ,i110 ,I,'r ,1,, ' till. I ir' , '. IoI.'iorn 
to tIe .oi,kr';irrlr 

, 
, licoItrib tJC allirl'iti. . It rfr" ,rn ri Il!- i is, I,,I %Norl,I rrt\sri't

techiticalfy vialr, r',iclrs i ',s , rInoIr'rllrr r 
have ni cll C 

rpow d to,r,,i , itiriIlit r'.,iill' rirrJ's. nitoperi ona(ill liiw,,lliII(l k illtorl 11), . 11~,,i, f I ! it , i' 1!if li"',l flif., ih 
technical viability inlllj i,, dfh,,,ilr , i1,it of i4 ',- i i.''i, tii,11', Il, Ill lit ,il xilrr'r
tlt. techlrologies are irtrodcli ed to lailr'c ;', I lIirt'.w , I' , 

I'llI 
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Figure 3.3 A hypothetical target area divided into four' sub-areas showing trial locations 
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Byerlee, et al. , 1980, Mexico citi: It -r-a-Qni NIr.iai-e and Wheat Improvement Center. 

3elore deciding on a partirular ;Iqlrea hr, it in nor ',';ar, to rereiirke" alternativecaps, resarch trials, md nr i n.it i 'r.i ,r aeItI ,iltn f)re(t ati,,,es ill prodt ce interiorresults no m lttr how well inti, trial (11'.iqod . ' Iat-t ingcle' alenr ratir; takes an openmind, imaginatin, and crtisilet aitrt jPalcrwnerrI o v r" PImrir, I he lirId knowledge ofextrension stall Ireriher'; car i be, ir al lj ril th;fl' I,,iat ' t. 'Iir, Ihe suIbstitrilion of tradi­tional lar';irng technriq lfs lor r,-,1' I a ir-oi, l, pr tire; ran mean the differencebetwee, stwr o, and taitir',, CP .r, 'li I AlI nativ e urler conw;ideratiorn shouldalways attemipt to reduc, tariwr,' ri.k ,oid itti e,, latl er's' ',ati5,actior.
 

In rrvllrroilrt alltr t'nal.. r.,it ,, r I;ii t "''' ai to 
 r',atlihlk stanri for'ds on-larmIi ials. (jerutral tianrlart. ti-i d (,I)a "101(I III, trial that \%ill ,ipld uself l results, (b)avoidin url ece,'sary (retail ait and Q ) railir tunitor'nity arong trialsacross areas overandrJ lime. (HlC Itdi ul t are r lir toori dill rent countries and tothe objof it r pro jratim . I ., ,Io -iailk wr, rollt, to l\,pes; ot larmers, loca­tion and numornber" of trials, desiqrt cCmWTl!I,.it., aid tetiel, el evaluatin;g results (Sharier,eL al. , 1982). 

Before firaliriric lu l tial ii h, i i t, '.,ar\ tn rl1'rtmif, tIh (tIa'acteristics oflarner's who arn Ito e rttoerr ar, -olr-ttr. It i,. i il tt trI dcu't ft lither to se'lectrmore progr'essive farrers or latrmtr V. lo am, tr' dttt li'v' ilt IV area,' avera , far'rrrers.More progressive larrrrers are ,tmtoall\ 's"i," t') ,tl, I,.ilt ,llnur hiiler'111 a ctecree ofsuccess with trials. Hlowe., tr I tsir, ll!; f10m '.wl Itrial" ,1' P'oltalr1 In l repuesentativeand may provich biased as,-re W1 the que'sti Wtt Itt, q,,lrprialeie,'s otl he Iec.Irrology
(Krkby, Gallegos, and Corni.k, Ilk,t. 

Farrmers w!l le Iti rellitrrt ti, ,1,t. I.t , alplriral twr,! to s(,e, i tlu, are' willingparticipate ill a -ial. toSolmre sratl tai tt', art' Iltr',,tlvu',, e."ma, irmlter,, andut the concept 
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of trying a different variety of seed or a new teclhnique is acceptable to them. Neverthe­
less, in many places, farmers have limited experience in working with government agencies
and none at all in cooperative on-farm trials. Therefore, a careful explanation of the
farmer's duties and expectations roust be made prior to initiating the trial. Extension 
personnel can help select and contact co-operaling farmers, tinless it is fell their choice
is biased. Collaboration hetween ori-larm resear(lhers air extoirsion workers is,important
at this stage if a good set of representative larmers is to be selected 1.1ripp, 1982). 

Another consideration in choosing sites is a logistic one. -ire ideal distribution of
sites would have on-farm trials scattered thronughout the recommendation domain. Problems
of transportation, resources and time often make this impracticable. If trials are placed
too far from one another, it is not possible to visit all of them freCquently enough. One
compromise is to choose several areas within a domain to concentrate on during a given 
crop season and cluster trials in this area. rial areas can, of course, he shifted from 
year to year. As will be emphasized later', the more responsibility is shifted to extension 
personnel the less any scatter of trial areas is a major problem (Moscar'di, 1982). 

Selection of trial sites requires a great deal of thought and elfort and cannot be left 
to chance. The planners Im;, have definite criteria for site selection. Some of the more 
important criteria include the degree to which the 

1. site conforms to the basic characteristics of the target area and target group; 

2. trial site fulfills the requiremerts for tire ty.pe of on-farm trial that is pro­
posed; 

3. trial sites can be visited and rmanaged tlrouIghout the year, and can provide
opportunities for farmer participation; 

4. trials are frequently seen by non-participating farmers, if they a-e to be used 
as demonstrations; 

5. site selection is reviewed to correct previous biases or" to rellect changes in 
emphasis; 

6. sites are spread within thre target area. 

Once locations and farmers have bieen select,rd, it is necessary to decide how to
choose among alternative fields, aII( locations within tields. Replicated experiments
conducted witlhin the sarite farmers' fields provide thn orealest ilnifor'rITitN el conditions,
but where farmers' fields are srilall, it i, t nro r lte tr ,;ler,:t Ir lr'i,l throughout
the target area. In general, if trial, arc' manard h\ rIe serchtlf, t1e IrMInher rust be 
limited to less than 20. larrer-narla-lod, e'.ter) irm-tiperwvi-nd trials ailo\ for a rruch
larger number of sites, perhaps double thre rIL)trrer siper'vised b), resear(:lr staff alone. 

I lre te\el otf rir 'xity ( l or-tirir tnills is,( i la l. II trials are v,I orirplex arid
involve a large cr!lreatr tlny are niltictllt IrIa e iIrl001' actual farm01uirriher' irt., to 
conditionls. In geno'al it is hoettr to Inm., n ,'. trials i) ord, r to meel the limited 
resoirces of co-operatinig tarmeIrs atd I",lacilitate (,vetnal diffusion by extension field 
staff (Zandstra, et al., 1981). 

Finally, it is critical to idertit, a filthodolom\ ta(r eV ltiaItir) the deg.]ree of SICCess 
or failure of a trial. Where po,,,ibl,, it is hos-t to r),e ,-rmn I'l, ot total-farn budget
analysis to determire tire s vcess tir tria uil tIn rnteti. Illthe irmlire farm opera­ot ilrin 
tion. It is particrilarly imrrl)arlarll Io le n' \.rN trials lril ard I( lo alert to thre irirplica­
tions of this failure for design of ftutire, trial,; I e ritl,ot al., i11;). 

Ixtensioris Role ill(_n-l fr _.I'iti ain(d \erili!,tioiu 

Once on-farm trials brnt and re1)r(have platirvn' 1 tih', alre ret, to he imple­
,
mented. The most critical questionI at tlli- is at Irrriajr ,lt. groLpstigr that o,Which 

shall actually be r'esponrsile for rmannrartirrt (it trh,tlit sit s ittri research stall 
attempt to imanage all trials, btJt (Inc t t!ie-ic lhunted triMIhen ill 'llal anas, the i Ilriher 
of trial sites is severely cnirtailr-d, r.largo(I,,rrlt h\ ,,'. ,ion ;tall, or even bN farmrers
themselves, oIfen's tir, oIp)lrtIn iI InI- a (,;)rI, I Ilmd ,r f ,.itI i t( IOiI -Ce, this fois
 
riot allow Ion' lIm same level of ri,,o l(11 ,,plnditi run 'lI otf,it krnl-n ilitIratim s these 
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various field trial management techniques can be found in Linipinuntana, et al , (1982)
and Kellogg (1977b). 

Researcher-Managed 1rials
 

Resealr,,' rs 
 irariaq, trials on I,,rrrers fipids In develol) -l)pr'pr iale t cliiologies forspecilic ci:otips ofl tarrers. These Ir'ials trd to Lse more sophisticated metlods, usedon exper-imerntal asstations, althowrqh rroni-exper ertal variahles are geretr-ally set to repre­sent falr-Iiers' Conditions. Researcher's will often pay farrics for" their labour and the useof' their land, so that far'rers do not suffer losses frorir poor- experimental results. Becauseresear-ch.ers manage the trials the designs cal be miore complex. Small plots ar'e gener-allychosen, althouclh lar-ger' plot3 may be needed to study constraints on water or- soil re­sour'ces. Replications can be contiguous or- disper-sed on differ'ent flarms, depending onthe experiment arid field sizes. *Fie necessity of r'esearchers to visit the trials at leaston a weekly basis severely restricts the number of trials managed by any individual 
r'esearcher. 

Frxtension-Mafayed J rials 

Extension staff maracle trials on farrs' fields to identify and verify appropriatetechnologies for' tar-get gr'oLups of farrmers. In contrast to resea'che-managed trials,extension-managed trials do riot Llse experiimerrtal techniques t .pical of the exper-imertalstation, nor' do they generailly pay fa rume, s for- their labor or- tile use of their land.Extensiori-manaied trials attempt only to contirol a lirited ruMiber of expe-rimental vari­ables, although their level of control is Mially hilier llan that of fanmer--marnaged trials.By focusing on farnrer colditions, tire results of exterision-mariagId trials provide a muchbetter' indicator about how fa r'Iller-s will respond to new teclnologies tlimar do researcher­managed trials. Even thouC I ile itrials a re usually less complex than reseaincher'-rranagedtrials, extension-mariaged tr'ials can be operated at a level of complexity hilher thanlarmeir-managed trials. As llre exlertiioni worker- is stationed arid wor-kiig in the area, itis possible Ir' extension statf to rr;ailacle a Irger" rr1mrt)er of trials than can be managed
by r'esear-cher-s alone. 

Farmer-Managced I rials 

F-ar-rier--rraiag, trial , par-lit lar'l\arer. t;mIirl r, tlt

iialr, in lesti rutmo. t liulr Io(l 


i orir hfrau ollros lar-rrr-, to par'lic­
iFis. 1I1 l,,i'i 1 .p, im' yr; re . rl teir reai(liorrs to these1('!lriioiges. ; pu't (lill lrri -,lT,,iftr, r 


ahilities, hut alsI ;)t i 


ot I er' im 1 iri - ,re,\chodlrr, riot onil\ of iridivid-hal 
i stani is IIn, tu i, t il iiurt ol, I kIrir is irimporlantas held-level stallI I ri). tnlI ,I tri rl Iti tre1tioisttnI o,- IIlii ,rs , mil ar.r, on-farinlltrials properly ari relaleu dir ,ftI t,' tlf, ni , ' r, u-, r Miid tl nIrerltainties ohlir, talrfri r's ervirt iiriill . I Isualwll , *,;1 t i r \,idf kt,, l linm iatrl clico u-race­rirelit, str(lI as outrigiht i-s tfn., oll fornliiri;, iii oIs or- riihmur-sr-iiurl for losses.Slie iraso i f r ths html on,--f,ltm, til'-rt,,ir , al intendedIi are to showhoiw lal-lllers will rilct Ini thre riot; Un I oloif,,i thli ;ipplird to theii' actij;il conditions. 

A critical lailo- il ii a nur- ais i ;, i '. i tl-, iOitiow.lil, I)et,;eri ouitside staff
a r ftarrmers. I Ir)is r'tlaIuinulii n iceIrI ,.i II, li I Ill
o ItI, 1 attF pt to direct afar-mer-s activities. FI ridamrlntal to tHiP fi te Iii ,. , ,I. , - ,i.uiii(ftr iilt i, t-ecocliitionthat these tests hielown to t ir n-'i, . I -riw,,,tao r ! ,, ,,,ih , liu-dun so that the
trials r'ellect their- responmses to Ithe Iii,\ I, lirulr in,; .
 

Stall mui st r'eali;'e tIlt tir r s.lts r, f, rn ,-.l,-ilf ,o-i 'i , - ll- 1 clifotter-pu t frorinthose of' rescarclier- arid inii-niiq ,'t trial',. P(tiisrr l'( f ,iryI liferc , 
(111o their'activities to fit their availattlo tinro,t tim II,)\ (,ni' 
 ' , r i i1rlwi , I li,-s', acjirslr eil,
allow the tnials to hecome 1ull1 iritn 'nif Ihe'-t, 1tl?int, l tmi ,ors' ', . re ll alj lrstrnffr Isar'e irrpor!ant as lhe provide lIe inwari Io ti,,i ir Onr snot ,n'a;uiru tanr'ruir-' ( ons lrair1tsin adapting the Ir clrriolo(y to their' (cnitions, , id llii\ trll , to idmiitil, lrobems and 

opportUniities for additional Ir'ials. 

, 
rl r-- miril(l'rl trials, givell 

While it ma, he fossiltl l or e',,anr ,tu I,, ',ui,, i,- forthe slior'lagr' ol roe,. earI(lI t-,t I I nrd lu , rIII 
 If ,rn1 of location-
I t I',i I .1 ( -u ,it 1unnuli.,specific sites, it is tustiall -ist to '1\1, fI.Ilr,"i'ii 
can 

'I'ff -".IlI iule, lou t ';, trials. thishe dorie ill ronjitnri-tioui %%itli (uolh i-' nt,r -,,u'u-iri tt i itif- 111di I Its il il the r0oE'ol an1 extension %urI'- a,s an l t ,1"ulm,e i I. A./it ,,Iui e. tl, ii u(, ,' i,,(n'-a in tstlally riot
well-trainled ill titli plo~t l,f\oIut flld !ioli, ti(un o i,-i mud( tho Simrplicity ofthle tial design (revflotiod ntiiq tII iofu 'Jwor-ken's ar-e exciptiorially mtdll Pr ol: ,d 

' , -uiiuild (I\. 6,-1 rinit tli pr-otrtui. F~lerisiorr
II (i'l,riiiir- III I ,l,thtiilil (t t rri er-i ariaged 
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trials, as this is LIsLially based on farmers' own actions and comments. Farmers willaccept a new practice or technology when they perceive that the benefits are great enough
to cutweigh the costs. 

It is easy to plant a trial, make observations, harvest the crop, and take yield data,
all without talking to the farmer. This is a great loss and defeats the purpose of on-farmtrials. Some of the most valuable information obtained by on-farm research are the obser­vations and opinions of the farmer. Recommendation domains are defined as "groupsof farmers." Collecting data from fields fulfills only a part of the goals of on-farm trials.
As the season p-ogresses, and as the research or extension personnel and the farmer
participate in agricultural activities together, they come to know each other. This devel­opment of mutual respect is important as it facilitates honest exchange and encourages thefarmer to provide a frank opinion of what he observes in the trial. It is a good idea tovisit farmers with specific questions in erind, ilthough farmers should be encouraged to 
talk about whatever is of particular iMportarce ( rripp, 1982). 

Every on-farm trial has to be closely monitored in order to provide the maximumamount of information concerning that production technology. Data collection is 3eparated
into data sets that inciude information or climate, field characteristics, crop performance,field operations arid managerient, farmer char'acter~stics and harvest data. An example of 
a field book used for on-farm research is provided in Appendix 2. 

Analysis of production practices covering the agronomic arid economic performri ce ofthe p'actice should be collected at the end of every season. Because of year-to-year
differences in weather, input costs, and product prices, it may be necessary to evaluate
the practice over' a number of seasons. By %',or'kling closely with extension staff familiarwith the area, it is possible to weight the evaluation of test results to obtain a better
estimate of the per'formance of t010 practice ur)Icr tlri more comniroi conditions of thedifferent test sites. Importarnt criteria for evaltiatior oh p rforimance ot the trial tech­
nologies are the size of variation in ield arnd economic measUres of the retur-ns froeri the new practices. Ail experinmeital practice that offers returns above variable costs (RAVC)
more than 30 percent greater than !l,at of pre., inrit fam'rmers' practices may be recorm­
niercled for intr'oduction tD farrieis (I/aldstra, e' al. , 981 ) 

Once a new technology has proved itself in tlme tield verii:atiorr phase, it must betested in a wider' var'iet of locations. iIis is dorie h\ inplemeiting a Iar'cler series ofri1lti-locatiorial trials in otler areas thal prmar to rlavn soil and clirinatic characteristics 
similar to those of the original trial area. 

Extension's Role in hlli-L.ocationW fiel, Irials and Disseiirnatiorn 

Ilie tar'get area ari( sih -arfa r ,r ir ;no'rre .. 'rIiohilit,, il flarners' conmditiorrs. In
multi-locational testing, sticr ,i-;fiil toI hIrrre,,ri idr tifi,,d v. ithi p cific test areareasevaluated at rrmarny siles n'eiresrltaliv (I th ,r i,(dili ns, or im'ich thne pllreiq ,er'e
designed. Specification of the land t i'. im .... ii lt,,i,,,i a ',,frm li-! r-tit'rral te tlilg5ecauise it allows for a clearer detirnematir f tl'e -,m;,:nada!.,lion thred f1 of recorrirrerided 
practice. Procedures lor multi-locationral te-;irm inIlde 

,. identilication of extrapolaliolr '.1 ll u'(irrr1 :iltlilll rr'(rd, arnl ,(il , irric alionlarid land-use classification rniF)s, Wh'ro tln ''.,i'zt. [..Iro polationr areas must be sIlf­
ficiently large to merit future pr'odLIctiori proq ralrrures; 

2. within tire selected extrap latin rea, idertif, tlre lo(ation arid approxirmate
extent of the area that coircicles with the lard t,,pes that %%ere identified at the or'ginal 
site; 

3. develop a set of cdesicns for Ille extrapolatirn area that allow compar'isorn of the
technology's perfor'rrarce with that inn tIe niriginal site's; 

4. establish aid mnarage trials; 

5. vailUate per'lor'marnce lirnlohol, im iof the trcfre ( -lductiildata. 

Based on the resUlts Oh the MiLti-lo(,li; l lim s, ,ftat I ,'.'ld plot the r'esults Ofthe trials on a map ,id attempt to aqso(iatc put,'trmraice %itlh evririorntenal a dor social
factors. Through this process it is possible to neterminne heo niLCh, if arln adaptation is 
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required to adapt the technology to the varying conditions ;:nthe extrapolation areas. Inthe process of multi-conditional trials, staff are able to 

1. associate differences in performance of new technologies with the factors causing
the differences; 

2. discover, what adjLustments are needed to adapt the new technologies to condi­tions somewhat different from those ericoUritered in Ile origira! on-farm sites; 

3. verify, or revise if necessary, boundaries for various recommendations associ­
ated with each new technology. 

As a result of knowledge developed from Iuti-locational trials, it is possible todefine the conditions for" which the technologies are suitable and to for'mrlIlate recommenda­tions for their extens;on. -lhis r'equires defining the doriain of adaptation in site specificterms (soil types, r'aiufall patterns, or drainage char'acteristics) that are easily identifiedby extension workers on the basis of simple field observations.
 

Multi-locational trials 
 should he done by e\tension or' production agencies with themajority of the mariagenient provided by farmers. IHowever,application of in order to ensure timelycritical inputs such as fertilizer', pesticides and ir'rigation water, a limitednumber of trials are usually managed by extension stalff r4i'acement and supervisionfar'rner-managed trials by extension of
personnel serves to familiarize a large number ofextension staff with the new technologies, which helps to facilitate broad-spread extensionarnd to generate the interest and support of local arid regional supervisors (Haws and 

Dilag, 1980). 

Once a tecliriolocly has hor, proposed, tested, relsted at a var'iety of sites, andproven acceptable, it is ready for reglional dillsion. At this stage diffusion responsibili­ties for' education and promotion at the fari level brome that of the extension organiza­lion. The appropriate approach to use defPends upon a riurber' of factors which aredi-riisscl fur'lrer in Chapters 9 arid 10. Often it is tel that a pilot pr'oduction pro­graririme is required irlorder to test Io%% suipport s sterrr.--s [rfpliers of inputs and marketsreact when tile new teclirlologies are intrnoduced on , relativl y large scale. Such a pilotprogramme provides valuable irlforinrat ion ahout local factor's like commodity markets, creditlabour', agr'icultUr'al chemicals, trarspor-tation anld iriforimation systems. 

ORGANIZING [W)R ADAPT tIG AND F\VALIJAI ING NEW I ECttNOLOGIES 

As indicated in the pi'virts ir',liur' , r,16-i' ir eiraiiized alid(tii,l' l' sinpervisedir a nrrrber of different ways. PL rt\ l 1 ,,is a fimrri nl th, p ritpose of the tr'ial, butit is also depeirdent tupon the matidate arid 'ririaoizahciorl ' r.lure1, et1acr'rrltural researcharid extensiorl a(lencies irrrplerll til t t', L . \, i i,, ,rwr,r,;iqtied a l snpervisedby researcher,, it is irri l to tl;' .'lirl fl r I r ,,rri0,r1,tI r-', ar:ih plotstransplanted from f xperimeritai Aaliore-. I hli, ii\ ;'.' h, l is elriirl(l the resultsinto the broader extetision sys ntein ini r rliffi leer,, at a
Where trials are ex',,,rsion oi(jari,'rnd md srrr'i". 

nr, to - tr io, talrltr-,e as possible. 

na betern h, prehbtos gainirgaccess to new teciinologies fror rese.eli ir tirlir, r stati,,. In arlditikrf, ther'e areusually probeirr with the cenie'al lark of trainiiri ini pl e , for mo,t extensionpersonnel . The best orgarii'atiormal arirdi(.iirlil is oe ithi; u,,hili,,-s lre spe ialized skillsof the various entities. 1 hese skills slolld be to( ,used oil the: prohlerus of on-far'm trialsar1d should be organized in stnub a iarnrer that fIhe, met ard come together iii farmers'
 
fields.
 

For' tile transitio frorm r-e eart 1 to f-tlrisirri t) te ol tiye it is imperitive thatboth extension and r'esearch play an acti r,tole ,tii1cr the ,n-farm trial stage. llnlor­turrately, this is rarely the case. Ino of,.ln P'..lenisio rl 1 nl ir,.olved at the point ofdilltlsion. Field trials rmist be rrm,pm r retbothtary, staffing aid oper'ational r'eSi)Murrliliy, 
a shared -ihilit aiellcies wilh join~t L~udge­

. I rider to rtIte in thkis rariner, anorganizational strtlcture such as that iliitirlwd . 4 i,iii Fio rte recommeruded. I hisorganizational arrancerrient ,eltfctivel, tins sarch arid eeision by (reating a jointoffice responsible for field trials. Ihis al Ie, lv, lua.,ir(r stalf rnm botr research andextension, especially subject matter specialists, rreatl, thin cr(valent of a joiU research­extension appoiritrert and enstues that holh resear'Ch aild e-'teru';ior are represented inol-larrn lield trials. Resporsihility, arid c1r,,dit, or sri i essluil tari trials ran be shared
equally by the t vo organization s. 
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Figure 3.4 Proposed organizational arrangement linking research and extension or 
adaptation of on-rarm technology 
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