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GENERATING TECHNOLOGY FOR TRADITIONAL FARMERS: 

A MULTI-DISCIPLINARY METHODOLOGY 

W(A7 
Peter E. Hildebrand 

The Guatemalan Institute of Agricultural Science and
Technology -ICTA- is a new entity havi9g been created by law in 
October, 1972, and formally inaugurated on May 10, 1973, to gen­
crate and promot~e agricultural technology. 2 Agricultural research 
was riot new to Guatemalla at that time, rather ICTA was created to 
attempt to correct the deficiencies of the traditional research system
which had not provided sufficicnt, appropriate technology to increase 
production of basic grains in the quantities required. In general,

it was believed that the major faults of the traditional research
 
system lay in the fractionated steps of:
 

1. Identifying the problems of tho farmer, Uq -CC,,k, 

2. ldcntifyinqci'ihmd d,"vclopinq I.chlolociy
 

3.'Testing of technology 
at tile farm level and adapting it to farmers' 
conditions', 

4. Eviuatjnc the toch,,ology whe managed by farmrs, 

5. Evaluating the acceptance cf the technology, and 

6. The general promotion of its use, along with assurance of avail­
ability of inputs and services (Waujh, 1975, p. 17). 

Agricultural Economist, The Rockefeller Foundat-ion, assignedas Coordinador do Socioeconom a Rural, Instituto deCiencia yTenologla Agrfcolns (IOCTA), GL.lteic;la.
 
2 ­ Exl.c.6sio 1 , as dliffl'lrenintcl dfrom promotiolo, ' wa.snot incluicd as(II 1ctivity ofI:ICTA , T li; rmnlJii i,,;DI GlESA ,im dtlw , nl.iLywi Ihintit SCLi',, Piblic Awlcol. . 
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With special rcfercnce to the small farmer, Waugh con­

tinues that past research ha's failed because: 

taken 	into consideration the problem of1. 	 The researcher has not 


the small farmer and his systems of farming,
 

2. 	 The researcher is not competent as an agriculturist as practiced 

by the small farmer, 

3. 	 The researcher has not tested the technology at the farm level,
 
mas­under conditions of the small farmer, because he has not 


tered his system, and has not truly felt the responsibility to do so,
 

and
 

a part of the evalua­4. 	 Acceptance by the small formor has not been 

tion of the technology (Waugii, 1975, p. 17). 

H1-1E ICTA METI IODOLOGY 

In order to meet the challenge of generating technology 

ICTA has been develop­for the sm:all, traditional farmer of Guatemala, 

integratcd role.
ing a methodology in which the social sciences playa1 n 


the need for rapid results from low budget
The me.hiodology reflecl.s 


To speed up adoption and help reduce cost,farmers are
research. 

role in
involved in al.! phases of the rcscarch process and play a key 


decisions. The methodology leads to technologies for precisely spec­

ified (Igronoilic amnd socioeconomic conditions (which vary widely in Gua­

' tome In) and mni in izes Llh po. .ibiliLy of recomnimeding teohnoloyip; 

whili iro Iinlriwd'rin.o ,nd hi16-i I.o m Formrs, and hanco, toch' 

rologios which they resistL, or ultimately do riot adopL'. 

kl.0 	 1mheili litimr I is, atimodal, I 0 ,ueitodooYyW 

has four. Chinracterisiiics valtinblo lo)the conditions in Guaternaln, as,
 

well as otlher developing co1nl.'ics:
 



PROMOTION As F "F A R MERS 
 FARM TESTING 

INTA AGRo-soclo 
EXPERIMENTS STUDOIS 

I. 

-w 

, : !. Eco 

FIGURE I
 

METHODOLOGY FOR GENERA GIGTECHFNOLOGY FOR SMALL TRADITI'ONAL FARMERS 
*A.VC A-(- k~~ 
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S. 	 IIt rapidly quilerile.s technoloji ,.f which are iimmcdiately avail­
able anid a)ppropr'iatc to a selected target group; Q
 

2. 	 This improved technology, in turn provides orientation for more
 
detailed research to follow;,
 

3. 	 It utilizes farmers in the'development process to help eliminate 
high risk technology which they codild not or would not adopt and 
to provide feedback to the technology development unit, and 

4. 	 It creates a multidisciplinary environment essential for generat­

ing successful, technologies for small, traditional farmers. 

The focus is on those many farmers who have been bypass-
ed by mst or-,all modern technology. Within a project area, a target 
group is sought mhose socioeconomic conditions and agricultural situa­
tion arc sufficiently homogeneous that their needs, constraints and capa­
bilitics can be specified readily. The-homoqencity criterion on which ". 
the group is selected is'the croppinq .system and tclmnology.beilg used. 
In stable, traditional agriculture, farmers tend to achieve a highly 
efficient'e'quilibrium with respect to the agro-sociocconomic factors 
they 	recognize as scarcest and most critical (Schultz, 1964). Hence, 
selecting a group with a common cropping system is a relatively simple 
means of selccting.a homogeneous group with respect to the important 
factors that influence the technology they use. And it is these factors 
which must be understood if research to generate appropriate technol­

ogy is to be effective. 

The. methodology has four basic:and edntifi able, though. 
hi gl11 	 y iiit.0'r.loiled Coinponviits:' 

1. 	 Description and analysislof the iraditional'Farmer with an orienta-.
 
tion fowvard an tindcishmiidinc of the factors wh ich 1)ave prevonted.
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his benefiting from modern technology; 

2. 	 Adaptivc research to gcencral.e new technology appropriate to him; 

3. 	 Farm testing (and promolion) to assure, early in the process 

that the technology being developed is satisfactory from the target 

group farmer's point of view; and 

4. 	 Evaluation of the technology generated. 

Each of these four components requires sources of basic 

technology and scientific knowledge, which in the case of ICTA are 

primarily (i) internal, (ii) international centers, (iii) universities, 

and (iv) private industry. 

" ,4

THE 	FIRST COMPONENT: DESCRIPTION AND ANALYSIS 

The first Componen. includes an agro-socioeconomic survey 

of the target farmers to determine in detail: 

1. 	 What Lhoy aro doing; 

2. 	 How they are doing it; and 

3. 	 Why they are doing it the way they are. 

The purposo is to define the factors which influence their 

choice of farming systems so the improved systems can be designed in 

to define lieso factors it. is necessarynn np)lienhlcn frnmework.: In orcler 

as well as a!ironomic restrictionsto uindrstOalnd economic and c1Illturl 


which condition their cropping patterns and practices.
 

The fiLrst stop is a non-structured reconnaissance which 
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may last from sevcral days to a f(ew weeks (lependinlq on size and 

complexity of the region. Both social and a(riculLural scientists should 

form the nucleus of the study team for the area. Having been armed 

previously with secondary information, the tcam will use the recon­

naissance to obtain f'irst hand information to help interpret the secon­

dary data and to identify, in general terms, son.e of the more important 

agro-sociocconomic factors which influence the systems of small farmers 

in the area. One of the most important goals of the reconnaissance is to 

identify the most common farming system (or systems) and delineate the 

general geographical area in which it is important. This early recon­

naissance also provides the team an opportunity to learn the ooricujtural 

vocabulary and terms of measurement peculiar to the region, both impor­

tant in structuring the' questionnaire which will be used to obtain detail­

ed information on the most coimon system or systems in a more-formal 

survey.
 

The formal sur'vey requires intuition and dce)th interviewing; 

hence, quillity is moa- imporan. um qunnliLy. Sive of sample is nis 

less iMportinL. tha, r.presentativeness of the saiiple because the illfor­

mation is used to design experimental treatments in the second or adapt­

ive research component., and mnich of it is difficult to analyze statistical­

ly. The formal survey (as well -is the recoumoissa.rice) is also a valul-

We means of locatinsi potential parap-ofessionals and farmer collabora­

tors who may he willing to participate in keepinc.y firn records and in 

f.ollowing phases of the program. 

A ,imber of farmers failing ill the target group should be 

sel'cl.ed to begini keeping famI'rCcods in o,,der to: 

1um1-v ioll I-111. iu2. rrnvid oftuuu'jI yn I sumoal lvt.' W uug'vV' 

2. Verify coipoiwonts of 01Ce. sr'clYT 

http:sel'cl.ed


3. Serve as continual contacts throughout thnt. technology gencra­

,ion process, and 

4. Aid in evaluating the technology. . 

The number of farmers in this activity will vary with the 

size of the area and the resources available. For each person work­

ing with records, we have been trying 'for 25 to 30 farmers the 

first year and 50 in the second and succeeding years. 

Excluding the farm records, the time-span For completing 

this first component should be no more than 3 months in each area and 

is preferably carried out in the slack period between crop years. 

THE SECOND COMPONENT: ADAPTIVE RESEARCH 

The're' nrPe two disline.l. phases in he scond compoinIeL of 
the I.vehItlcily dlovcvhlwnetd. " rl. i!;,,vl,,iniviiliiot,nwo.:.ir; 


designed to familiarize the researchers more fully with the traditional 

technology of the target group and to improve on it in the short run. 

This phase is coniduct.ed prilarily by the same team.4 which carried 

out the survey. The second, and longer run phase is a continuum of 

the first and involves the refinement of the improve( technology develop­

ed previously. It is more.traditional in research format and requires 

personnel in addition to the original survey team. 

The first phase requires an orientation tlhat differs most 

drastically from traditional research procedures and can prove to be 

http:coniduct.ed
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as much an artasascience. 3 The team responsible for these cxpc-. 
rimental systenms should bC small in order to have maximum inter'ac­
tion -just two people inay be optimum- though in ICTA three to four 
may be the most usual numlbCr. Becausc the. conditions of the small 
farmer are so different and difficult to understand by the traditional 
researcher, it is necessary in this phase to work in the conditions and 
on the land of the target. group of farmers -- that is, the research team 
in this phase must adapt itself to the conditions of the farmers so the 
results are directly applicable to them because the farmers cannot 

change their' conditions to those ideal for the researchers. 

The selectioi or design of the treatments in the first phase 
is probably the most d'ifficult part of the teamt s task and depends 
heavily on their depthl, of' understanding of the target group farm­
ers. (Economic and risk factors -are given special attention. Each 
treatment in the experimcnti (includinq the "check") which is n 
duplicalion of ie UIradiltionali system of technology of the target group) 
should he considered as a 'lsysf.em" rather than as the more Iraditional 
fert'ilizem" levels or aliplications of insecticides for an individual crop. 
The treatments also should fit within the capabilities of the farmers to 
carry out in the short run. That is, they should not depend on a non­
existing bfrastrucLure such as a credit program or the development 
of new markets, etc. 'The object is to produce an improved technology 
whichClan be put. info praefice iin mediately by the fiar'mers so they call 
begin benefiting from the program even while variety development or 

The participal.ion of social scientists in what is normally consid­
ered Iioloclcnl re.search is sti 11coil.roversial even I.Lhoiqh ICTA
i:s tIIlillv lot the%wiav Wh l, s ilncov­inll lc Iii :;ociall :;tiew', have heln 
IlovilfI'd ilnl. i Im.Innlmimtoly dI(V(lopJ'hm eld pI en.n:;. 'o' ,:i fuller.
discussioii of tIhis poinil., sea(le Appendix. 

http:lsysf.em


-8­

testing and fertilizer response studics and the likc are hcing initiated. 

Hence, the researchers must be acutely aware of the. resource res­

trictions as well as the socio-culurai factors which influence what the 

farmers can and will do. 

Carrying out this phase in close proximity to the.target 

group farmers and considering them as II-advisors" as well as utilizing 

them for laborers, foments a constant contact both on the experimental 

plots and on the farmers' fields. In this way and through close obscrva­

tion of the "check" treatment, the researchers continue to learn about 

conditions of the farmers and listen to their opinions about the research 

while it is underway. In order to benefit 'from this interchange, the 

design of the experiment (as well as the treatments) should be 'suffi­

ciently flexible that changes can be made during the growing season if 

there seems to be justification for doing so. Statistical control must 

take a back scat to common sense bcause tile goals of this part of tile 

process are to help understand tile farmer and tle t.raditional system, 

to test idas and to p'odimco iml=ov'd l.ech,|iohlqy widlin a or, or two 

year period. Publication of the results in journals is not the primary' 

objctive even if it is possible from time to time. 

Another important aspect of the ICTA technology is 

that the technicians .enerally live in I-he area wherelwork. This is 

the best way to gain the confidence of a suspicious and cautious rural 

popiila.ion. Bec(ause of tie close contact with fIarnIer's it is also 

important that the researcher not lob/se the farmers' confidence and 

ruin the image of the program. For this reason, the researchers must 

not only ho well trainod , hut also have rirst hand knowledge of farming 

as w0ll us experimiI.ltion. 

The product of the first phase of the experimentation 



.component has two uses. First, if a promising technology has appeared, 

it call I,(, ilrol'pol'il 'd imnl lt di:el .'ly ill a fill ,'iiI e lI pro'j.li-alli (ort (if 

the third coimpotenlit) and second, it scives as orientation for the second 

phase, or more traditional experimentation, to refine the system. 

Examples of the research need, of the second phase are 

variety dlevelopment, fortilizer repoinso and disease or pest control. 

Although personnel from outside the basic'rcscarch team are needed 

in the second phase, these researchers should not lossc sight of the 

clientele for whom the work is being carried out. As results which 

look promising are available, they should immediately enter into the 

farm testing component, so they can be judged by the farmers as soon 

as possible. Number of personnel and time requirements for the 

second phase experimentation program vary and will depend on budget, 

goals and objectives, but this phase should be considered relatively 

long run ill nature. 

THE THIRD COMPONENT: FARM T"IESTIN(, AND PROMOTION 

In the third component, the distinction hetwcen testing 

new technology and promoting it is not clear cut because one phases 

cradually into the other. Tihe testing program which requires addi­

t.ioncil pr;onnel (ItI. should include tile. basic tam), is carried out 

on farms with the farmer. Technology which appears feasible in the 

experimental stage is tested on plots sufficiently large to be significant 

within the farmerls total production volume in order to insure his 

interest and critical participation. 

ICTA has dleitied Iwo I.ypes of fai'nm tvials, eacth wil.i 

different 51oals and ol)cIaLional procedurtes. Followill tIh gener-ation 

of a I"tdchnology" either on the experiment station or on rented farm 



land, this is 	tested at the farm level under a variety of realistic 

These so-coll d "farm experiments" are designed toconditions. 

assure that farmers can manage the technology or study how the tech-

In this typenology must be modified to conform with farmer needs. 

activities, ICTAof trial, used primarily with second phasc research 

land and the farmer's labor.generally furnishes all inputs excepts 

' trial is thie "iti-meris te-sts I

The s 9 cond type of farm 

where the farmcr , himself, tests t.le tochnology and compares it with 

This process of testing directly withhis own traditional technology. 

by which the farmers participate in thethe farmer p,,ovides n means 

they can immediatelyevaluation.. If they approve of the technology, 

begin to u.sa it because they have already been introduce to it on a 

first hand basis. Promotion, as such, is simplified because the farm 

test procgram also serves as "demonstration" plots. For this reason, 

Ms w tlIl n; for' i.ly Lho'oitll= l.sl0iigj, "f,'rmcr'.s tes;ts' should b~c distrib­

uted throughout the arca. 

The key in the "1farneis tests" is that the farmier pays 

all costs. except the technical assistance required to incorporate the 

This is thetechnology in his system 	and lie pi-ovides all the labor. 

the farmer conceives of the new technologycritical stage because if 

as too difficult, cosily or risky, it is automatically screened out as 

This reduces tile tendency to recommnendbeing unacceptalble to him. 


the tcirget. group-a tcndcncy-"
technologies 	that are not appropriate for 

that has plagued most efforts to work with small, traditional farmers. 

In many farm test plots, the technicians maintain records of inputs,
 

lhe evalatioi of Cho, Itc'.chnology.
false0' ii,:o nd prodiol.io to help in 

On(? of lih, plols, the pi,,';e,it syn.em of tile farmer, provides an ini a­

,li~t~vo(ll,. pa,'ioi lli fO, h,, fi:,',,,f', ,,,,1d for l€.w .vnlopi it .nin of 

.o the arco.,rthle potonlial enefilIs of Lite. tcOhology to the farm and 

http:prodiol.io


THE FOURTH COMPONENT: EVALUATION 

Ilkeeping with the philosophy on which the Institute
 
was organized, the tachnology gencrated in the process describcd
 

above, is not considered as successful unless and until it is being
 
adopted on a large scale by the target farmers. Some built-in eval­

uative procedures which aim t.o incre.ase the probability that the tech­

nology will be attractive to the target group, and therefore adopted by
 

them, have been described. These include the farm records, the
 
records kept by the technicians and the comparisons available to the
 
farmers for evaluation purposes from the farmers' tests.
 

In addition, three other procedures a're being tised to 
monitor longer range adoption of technology. Through a continuation 

of the farm record project, a long-term trend in type of technology 
used by the collaborators is available. A continuation of this compo­

nent.not only provides data, hut also insures a continuing dialogue by 
which the technicians are able to follow the farmers' thinking, needs 

and desi'cs. 

A shorter run procedure is being initiated at the present 
time in one area, and if it appears 'useful, will be expanded to all the 
regions in which ICTA operates. This is to make a follow-up survey 
of the farms which were inclhided inl farnv'''s e.esls ill prcce-dilig 

years. The purpose is to doiermine what recommended practices 

are being used and on what proportion of the'crop. Farmers will 

also be asked why they are or are not using each of the practices 
which were recolndlcned as.a rv'sull of Ihe tosts on their, own farms. 

Oc.l:.oio l , ,ly p F'sial[slltdiy is Irl,t.akel In evallulgtr, 
cenrtain Sln'ci fic aspects of a:,technolocly, heinq introduced. One of these 

mvolved tlle yield potential of soi i e now sor(huni vaieties (Reiche, 1979 
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and another, the opinion of farmers regarding a new corn hybrid (Bus­

to Brol, 1975). 

The ultimate evaluation of the success of the technol­

ogy -to determine the effect on production of basic grains- is not 

incorporated in the methodology. In part, this is because other enti­

ties within the Sector P'iblico Agrilcola and elsewhere in the glovern­

ment are charged with estimating agricultural production. Also, to 

determine the effect of technology on production separately from the 

effect of other factors is well-nigh impossible even in countries with 

highly developed statistical reporting services. Finally, an advance 

in corn production technology, for example, may not increase corn 

production in the region for which it was generated but rather pave the 

way for an increase in the production of other crops as land is with­

drawn from corn by farmers interested in that crop mainly for family 

s ,s ne--.c-(Ruano, 1975). 

EXAMPLES FROM THE METHODO LOGY 

DEVELOPMENT PROCESS 

In the three year growth of the Institute, this method­

ology has not yet been used completely in any one place, although each 

clenICrnl. hIa:; been initiated inat least. one of the throe r(cgions where 

ICTA is active within the country. It is being approximated most c!ose­

ly this year in the Central Highlands in the Department of Chimaltenan­

go although all aspects are still not com)lete even there. However, 

it is worth noting that even parts of the whole can have an important 

impact on technology generation so utilization in each region will be 

described to show how the different components contribute. 

LA MAQUINA,
 

A LANI) PARCELIZATION PROJI'CT ON THF,PACIFIC COAST.
 

This is not an area of sm,'lltaitlioial farimers, but 



ratlher of relatLively Inrqeo (20 hectare) holdiq.s whre, bacau.sC of 
their recent creation , "Iolong-I rmn traditions exist. CIAT had ini­
tiated a large scale study of the farmers in the area (santa Maria, 

1976), 'o iCTA chose not to use its scarce resources on this phase of 
methodology. Also, the cropping systcms being used were relatively 
simple and lent themselves to modification by the second phase of the 
adoptive research and farm testing components. .Hence, the program 
of ICTA was basically variety trials, fertilizer experiments and herbi­

cide studies (Crisbstomo, 1976) plus a farm record-keeping project 
(Buslt; Brol, 1976). 

In 1975, widespread farrners tests of the most promis­
ing practices and varieties were conducted and on most of them records 
were kept by the technicians. One of the most interesting situations 
involved fertilizer use on corn. The national extension service (DIGE-
SA) and ihe small farmer credit bank (BANDESA) recommended rather 
large doses of fei'Lilizer ii.thirctechnology packages relying primarily 
on conventional wisdom as a guide. But many farmers did not use 
fertilizer qnd other. complained of littl oi, no rslonse. B.caise 
prior research on erleilizcr had been inconclusive, much attention was 
given this factor of produclion by ICTA. The conclusions from 96 

farm trials on corn indicate that under most conditions fertilizer use 
does not pay in this area at the present tine. This importlant conclu­
sion, combined wit.h other practices which were incorporated in the 

trials, allowed ICTA to recommend shifts ip the use of resources, 

particularly capil.al, and increase production while at the same fime 
lowering costs to below that being loaned by BANDESA for corn produc­
tion in I-li arca. In Table I is a summary or tie comparison letween 
t.he; tch.nologly Iieintj recommicdcid by ICTA with itat used for loan 

PIiirpo;sv by RANDESA and vilh Ilic avCrntc of I.hc, 23 fn'rie,' colll)orn­
tovs iii th record ke.pinq project. In 1976, Ilie ICTA recoinmendation 
was acccltcd and new loans arc being made on that basis. 

http:capil.al
http:bacau.sC


TABLE 1 

-CORN PRODLICTION CO$SL"SAND INC-OME IN DO.LRa 

PER HECTARE. PARCELAMIENTO LA MAQUINA 

GUATEMALA
 

ITEM DIGESA ICTA Farir Record 
1975 -Tee,1olocjy Keepers 

Cultural practices 117 130 110 
Land preparation 34 34 34 

Planting '6 9 7
 

Cultivations 36 34 40
 

Harvest 31 53 29
 

Inputs 126 39 

Seed 14 13 9
 
Fcrtilizoir 76 ....
 
Pesticides 36 26 1
 

Tol.l I Costs 243 169 120 

Yield Kj/ia 2,730 3,310 1,950 
Gross income 
($ 154/iii.t.) 420 510 300 
Net income 177 341 180 
Rate of reLturn (not)% 73 202 150 

Source: (Busto Brol, 1976) 

THE ORIENTE: A DUALISTIC REGION 

The ICTA program iv the Department of Jutiapa in 

tile southeastern part of the country has two distinctly different groups 

of clients. Those farmers who own or rent flat (or relatively flat) 

land, allIltl(lll cla:sme i it.small, and Illediuim ill si ., eiitcv'ally plow 

(Iany wi .hIraclors) , tilize fP,,1.iliz ''sand bsed.i cides and miany arc 

incorporated in the DIGESA / BANDESA technical assistance and 

credit program. • Multiple or associated cropping is still common on 

those lands btt some farmers ar0 u.ilizing relay nonoCulture includ­

itig I).er- ltll.ilg, wlile others practice Illonoctull uI' in rotation. 

10 



A very distinctive type of agriculture is practiced onl 
the sloping to sleep hillsides where much of the land i's rocky and 
eroded and very little is Here,plowed. with very few exceptions 
associated cropping is practiced and very little fertilizer and vir­
tually no pesticides are used. These farms are mostly small,
 
subsistence types with few exceeding 3.5 hectares. 

The production team 4 in the Oriente is conducting 
farmer!* tests and farm experiments based on previous knowledge 
rather than on the survey component of the methodology. To date 
their work has been almost entirely in monoculture designed for 
the farmers on better land and who are clients of the DIGESA/BAN-
DESA programs. 

In 48 farm experiments and 20 farmer's tes;ts on corn
 
(Waugh,1975) covering seven "inunicipios" a great deal of informa­
tion oi yield components was obtained to help speed up the process 
of technology development and superior varieties were identified. 
Results from 31 farm experiments and 8 farmer's tests on beans 
were less conclusive leading to the suggestion that much more work 
needs to be done on this groin. For grain sorghum and corn, 
packages oi recommendations were made which should be of great 
help to tle credit program (Plant, 1976). 

Very little information was available on the farmers 
who till the rolling to steep land which abounds in the area. Because 
they are in the majority, this was the group chosen for the agro­
socioeconomic survey which was conducted in early 1975. The most.If 

coinmoni systLems in the area corni-sorghum or corn-bean-sorghunm 

The "production teams" in ICTA arc in charge of part of the
farm experiments and most bf the farmers' tests. 
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( Tim sys.W is essenl, iIly 

different, parts'of the same systom in that"it is common for a farmcr 
' 

all pnl.ad at. le Same timc. Iwo nr 

to planIt. p I Of his land to corn-Iiins-sorgtlinl and whit ho uscs all' 

hi s bean seed (which is vcry scarce and Cxpentsive) Ie"contilues 

pla'ntiiig only corn F nd sorghu i on the remaining land.. 

Blased lon the survey, (Reiche, 1976) which identified 

bean seed and labor at-.plantin9 time as the most limiting controlable 

factors (excluding rainfall) several experimental cropping systems 

were planted in May, 1975. In .one promising system using local 

varieties and no fertLilizer nor inscct.icide because the majority of 

farner'sdo n t. lh,r production of corn IIsrguwcrc 

i&c6r ased and bl.'an pi'duclionl wa.s held con;L.itiil. (Hi ldebrond, 1976). 

However, 1.hC amtount. of bean seed used was reduced 44% and only 

71% of .hea1rn11iutll1. of labor*was required at.planth.i Lime coirnp-red 

will, thc "c-hck" or corn mon sys.om. The iitcrse in liroduction 

and decrease in lihoe', cj'cf,(.lylincemi'ses the productivity of Li me 

spe.l iiiljCit Litilj Whichit) ly I,.the ;iljlc 1ost i iportalit, cotisidert­

tion in the mind of,thso farmers. 

The sys.em requires nothing difercriL from what the 

farmer normally uses, and indeed, less of some critically scarce 

resources. The primary changle is in form of planting. This sys­

tem has now been incorporatod in farmers' Lsts, skipping the farm 

experiment stage because it was developed under farm conditions. 

Also, niew cxpeiinieLs have been initiated which include varicty trials, 

spacinui and fertilizer use vith which it is hoped to increase produc­

I.ivil.y (,v( 1 IOI'( wilhlul. C'xc' ,wediil!lM.in Cltmbilit.ie; of ti. farilie,s U) 

http:Cltmbilit.ie
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THE HIGHLANDS 

Some of the most advanced rcsearch, in the country,
 
particulri'1ly, in wheat and to a 
 lesser extent in corn and potatoes,
 
was underway in the Western Highlands at the time the new institu­
te was established. The production team 
in this region was orga­
nized harely in time to initiate planting.in 1975 and relied heavily.
 
on avail'able sources of informntion to 
 establish farm experiments
 
and farmers' tests in Quezaltenango (Schmoock, 1976). Meanwhile,
 
another experimental methodology was underway in two other loca­
tions using cooperatives with rninimum 
ICTA investment, to conduct
 
farrnrs' trials,primarily with new varieties of corn mnd wheat
 
(Corisco, 1975).
 

In order to initiate the complete technology generation 
methodology, an agro-sociocconomic survey was conducted in early 
1976 in another region, Chimaltenango, in the Central Highlands, so 
that appropriate inforna'tion on traditional aqricull.urc in that area 
would he available for the arrival of Ilic production tcarii in. 1977. 
A member of the production team from Quezaltenango and one from 
the national bean program participated in the reconaissance and
 
thc survey. The reconnaissance located an 
area in western Chimal­
tenango centering around Tecpan with 
a widespread, traditional tech­
nology. The survey was underway at the time of the recent earth-. 
quake at which point 40 questionnaires of the 60 programmed had been 
completed, and analysis was undertaken on these. 

Unlike the Oriento, labor isno serious problem for 
Cho small farmer of this area1 even inthe seasons of moist work. InlpiIII.,"tis.li; in,1)1h1t'b . Ih ii; lsi l,( dli;sfr .111ttlanthco 1'owilliu%l)r(el.r ; 

sea.son is1l9er, btht mostly biecauSe.the popitlation pressure isso
 
,rea ' s are ve'y all
that. lioldin n.,
... .I'. h'i. s aV(rIl jie illite srllvey), 

http:lpiIII.,"tis.li
http:planting.in


farmer has had to migrate to other' areas 
Historically, the Highland 

looking for work in order. to supplement the production on his own 

land is consider­oven to achieve self sufficicncy. Therefore,farm 

ed as one of tle most limiting resources. 

1Ihe Highlands is a productive area with many crop 

corn, beans
but the small farmer,.in general, producesalternatives, 


to insure his family at least a
 
and Nhiahn" (European broad bean) 

Only those who have me'rc land or become more pro­
minimum diet. 

producers and surpass subsistence production begin to 
ductive corn 


The first crop to be tried is usually

experiment with other crops. 

then potatoes and/or cabbage. Accordingly, the 
wheat, a cash crop, 


crop syslems experiment is designed primarily to increase corn,
 

bean and haba productivity, but also includes wheat and cabbage.
 

Potatoes will be incorporated next year.
 

areA total of 18 different neighbors, all of whom in the 

target group have been working in the crop systems experiment and' 

Four of these same
all serve as "advisors" 	as well as laborers. 


as part of the qrotup} of 25 farnmiers ill that
 
men are keeping records 


varieties are included in the

activity. Three wheat and five corn 

trial and the bean program is screening several hundred for adapta­

tion. 

Altogether, a large amount of information will be avail­

able for the use of the production team from the survey, the farm 

records and the crop experiments., but the procedure still is not 

The author and'an anthropologist, along
achieving its full potential. 

conducting the experiment. Owing
with two Perito Agr6nomos 5 are 

to the. press of work in the We.dcr'n Highlands, the nmber from that 

able I.o par'ticipale, in the anai'lysis of the
pi'odtiction ieil was not 

survey dirla nor in pliu,in g and colduIcIi,,.g the crlop sys.emis experi­

have been available for
Ilcent. Personnel from the lea, program 

A P.rit)e Atjr.no m00o i rti .t. of .h . Natiotal Aqrielill.Iarl 
1ovid(I'; 3 yviar%4 C.ouiwSW work and practicalSclhtol which 

level.axperieice beyond the high sclool 

http:farmer,.in
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advising'wlhcn necessary, but ideally they, the corn program, and. 

specially, the produclion' Lean should be parti.cipatin.in the day to 

day : work, the decision rnalk.i'gi anid tholearning ,activitics. This 

will probably he the case during t. second year of the trils in 

1977, bul. beCauseh ,was year,1.110 budget 1otf. sufficinl. this thc com­

plete methodology could not 1)e puL into pracLice. 

SuM M AR Y 

Described in Lhis paper is a null.i-disciplinary method­

ology for generating new technology for small, traditional farmers 

as it has developed over the first three years of operation of the 

Institute of Agricullural Science and Technology, ICTA, of Guatema-

Ia. Altlhough we know how -%ll four components (description and anal­

ysis; adalptive research; farm ilst. mig mnd promotion; evaluation) fit 

together, the methodology still has not been used as an integrated 

whole in any o w i;Ilae(!. Raiher , oI:oincumf:; lidV( hmben uhev: loed 

and used on a regional basis as need and budget permitted. These 

separate components,,however, provide very useful information even 

when not part of a complete system and nay be adapted to the 

varying conditions found in any region as well as to a growing bud­

get and staff. 

Pcerhaps.lhe most unique socioeconomic feature is the 

method used to select homogeneous target groups. Instead of 

attempting to define and select the group on the basis of resource. 

char'acteristicts, a common cropping systm is sought. Then a 

hi!lhl y iltc;ral.e.l comhina lion of .;utl'voys, rncord koepin l, expori­

tmcil.s , avmIlcss, proniolioll and cvaluation arc used to gcne'cl e 

technology for t.he specific comdil.ions or Ihose farmers who practice 

this croppincl system diil, liencoboconi thme "argl.g(Iroutl. Tie high 

proportion of work done on farms and wil.i farmers is probably the 

mos. unique amd i mi orta1.ct alironom ic feature. 

http:parti.cipatin.in
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The methodology depends on a -well coordinated, 
multi-disciplinary effort, but it is precisely this characteristic 
which is necessary to reach a type of farmer who has yet.to 
benefit from the vast investments being made in the world to develop 
improved agricultural technology. 

Al!). 



A P-'L.NU I A.' 

THE SOCIAL SCIENTIST IN "BIOLOGICAL" RESEARCH 

The participation of social scientists in tile first phase 

of adaptive research is the most controversial aspect of the entire 

methodology. It is difficult for a biological scientist to believe that 

an economist or an anthropologist can contribute to crop research. 

judgment is not without some strong foundation.In all candor, this 
econ-In most organization when,scientists (usually agricultural 

omists) are incorporaled into leclhology generation Learns, thie role 

most often assigned them by the biological scientists (invariably the 

-- return-­project leaders) is that. of accountant to determine cost and 

mosta task necessary in applied research but one not savored by 

biological scientists. The social scientist, while disagreeing with 

this role, usually comes no closer by insisting on model building 

to show the general inil)ort nce of, or toeither at the macro level 

justify tile pz'o.jel , or at th( , ic.ro level, frcqtienlIy to show how 

the biological scienList is drrittg by not considering economic or 

other social factors in his work. In either case, life is much less 

complicated by lettingt tl(- types of each1.wo .eclniciatis drift apart, 

thing in the comfort of being watched over only by hisdoing his own 

own. kind. 

In ICTA, the primary role of the social sciences as re­

cognized by other personnel (including managment) is that of providing 

information about the small farmers and their systems of production* 

overto the biological scientists. There is lUttle controversy our 

ability to do this, particularly as long as we stay in the realm of farm 

into the first plhase or tile adaptivesurveys. But. when we venl.ur 

resoarch comp1onenit iI order to continue i.hc process of Icarnin(g 

a1bollf. I.c, fcrnler ani hi.; croppili! syn.I n , a d pi11.icularly io illitial.c 

t-clhiology developlnel. , tile biolocic-Il ;ci entists raise their 

f.. .f.) |f I'I 1 /
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A factor of utmost importance if this procedure is to 
function as it should is the understanding that in applied research 
oriented toward generating technology for a particular 9'roup of 
traditional farmers, economic and social factors are equally as
 
important as biological factors in determining a technology 
appro­
priate for the client. A second factor is to recognize that a social 
scietitist is as capable of learning the basics of biological resarch
 
as the biological scientist is 
 of making his own basic economic anal­
ysis. Obviously, the training and orientation of the social scientist 
is critical both with respect to his capability to contribute to biologi­
cal research and to his acceptance in this role by the biological 
scientist. A fourth necessary ingredient is that the biological scien­
tist has an inclination toward applied research and understands the
 
importance of or'ienting his work toward specific clients.
 

Though the first and second phases of the adaptive
 
research component are highly interrelated there is important
an 

distinction. 
 The first phase is largely farm management research, 
broadly defined, and ii conducted to study the influence of social and 
economic. factors on the potential for increasing farm productivity
 
in the target group. Thesecond phase is 
 primarily biological re­
search which strives to increase productivity within the capabilities 
of the target group. Hence, there is no need for competition or 
concern over usurping prerogatives in either phase of the component. 
The active participation of biological scientist.F in the first phase helps 
them identify with the target grup and understand their problems, and 
improves the techniques used in conducting the research. The parti­
cip)ation of the first phase technicians -­ both social and liologicil-­

in the second phase research helps maintain the oricntation toward 
the specific t(rJCl!t (totp. 

cV,
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