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GENERATING TECHNOLOGY FOR TRADITIONAL FARMERS:

A MULTI-DISCIPLINARY METHODOLOGY_?
\30:& LCTA C(LL«) t‘-«\ka. w.-\).L\ c-l w.)r( ‘*«C\-\C. .
. Pcter E. Hildebrand I

The Guatemalall'[nstitute of Agricultural Science and
Technology -ICTA- is a new entity having been created by law in
October, 1972, and formally inaugurated on May 10, 1973, to gen~
erate and promote agricultural technc;logy. Agricultural research
was not new to Guatemala at that ttme, rather ICTA was created to
attempt to correct the deficiencies of the traditional research system
which had not provided sullicient, appropriate technology to increase
production of basic grains in the cuantities required. In general,
it was believed that the major faults of the traditional research

system lay in the fractionated steps of:
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1. ldentifying the problems of the farmer, ~ ey

2. l‘d_q_n't‘il_'y,i:t‘p»g:-“'."i:’r}id duveloping lechrology,

at the farm level and adapting it to farmers'

Evaluatmqthc lechnology when managed by larmers,

5. :f.._,r,{iEvaluavting the acceptance cf the technolegy, and
The general promotion of its use, along with assurance of avajl-

‘ability of inputs and scrvices (Waugh, 1975, p. 17).
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With special refercnce to the small farmer, Waugh con-

tinues that past research has failed because:

1.  The rescarcher has not taken inlo consideration the problem of

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,
under conditions of the small farmer, because he has not mas-

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

and

4, Acceptance by the small farmer has not been a part of the evalua-—

tion of the Ltechnology (Waugh, 1975, p.17).
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In ordhb to mect the challenge of gencrati|1q technology
for the’ small, traditional farmer of Guatemala, ICTA has been develop~
ing a mcthodoloqy in which the xoclal sciences play an’ mtcgrntcd role.
_ The methodology reflects the need l'm rapid x'osulls from low budget ‘)
research. To speed up adoption and help reduce cost farmers are \aowe
Min all phases of the rescarch process and play a-icey role in
decisions. The methodology leads to tachnologies for precisely spec-
ified agronomic and socioeconomic c‘nnditionq (which vary widely in Gua-
‘ tomnln) nml minimizes the ;mssllnhly of r‘ccmnmcnqu tccnno|oq|c~.
.le||«'|| m o lnnmu oprinke andd. hlqh .l‘l' sk o tlm fur'n\m‘ y nnd honco toch-.

|tl’llhlt0|y do nut adopl. :

B noloqwb whlch they r'cqlsl.""'
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f;Slwlclwcl in I e N |'~ a mmlcl ul Ilw lnt-llm

has four cha nctomslws valunlﬂn ln fhc condmonq m Gunlnmal |

well as other clevclomng counlrics:
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1. It vapidly generates technologies which are immediately avail- 3 :
able and appropriate lo a selecled target group; W l\»
.
2. This improved technology, in turn provideé orientation for more

detailed research to follow;

3. It utilizes farmers in the 'development process to help eliminate

Ll D ——

hlgh risk technology which they couild not or would not adopt “and

— ——— o

‘to prowde feedback to the technology development unit, and

4. It cr‘catos a’ multndmcuphnul Y environment essential for gencrat-

"mg successful technologies for small, traditional far'mer's.

Fun .

v r.a Within a project area, a target je\e¢
group"';i: ought whosc sociocconomic conditions and agriculturzl situa-
tion arc qul'hcnently homogencous that their nceds, constraints and capa-

bilitics can be specified readily. The-homogencity criterion on which t‘,. 14
the group is selecled is'the cropping system and technology .being used.
In stable, traditional agriculture, farmers tend to achieve a highly

t’w

they recognize as scarcest and most critical (Schultz, 1964). Hence,

clficient”equilibrium with respect to the agro-socioeconomic factors
“sclecting a group with a common cropping system is a rclatively simple
means of selecting a homogenecous group with respect to the important
factors that influence the technology they use. And it is these factors
which must be understood if rescarch to gencrate appropriate technol-

ogy is to be effe:ctive.i o

hon lmvm,dﬂ an. undbn_; nn(lm(f ol' lh(. I'nclt: s '_‘,wh,lﬁcl);&l.)gvc,‘pl'cyk‘Vu_lc.d;} |
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his benefiting from modecrn technology;
2. Adaptive rescarch to generale new technology appr"opr'iatc.to him;

3. Farm testing (and promotion) 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 knov&ledgc, which in the case of ICTA are
primarily (i) internal, (ii) international centers, (iii) universities, -

and (iv) private industry.
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THE FIRST COMPONENT: DESCRIPTION AND ANALYSIS \M \reer

" The first component includes an agro-sociocconomic survey

of the target farmers to determine in detail:

1. Whn thoynr'o doing;
2 Howtheyarc doing it; and
3. Why ‘théy':{'aré doing it Athe way they are'

Tho pm'poqc is to dcfmc the factors which mflucncc their
choncc of farming systcmq qo thc 1mprovcd systems can be designed in
an np[\ll(‘{\l)l(‘ frnmowm ki |n 0|‘<Ic|' to define these factors it is necessary
to undcr'qtund oconmmc uml (,nllural ac. well as agronomic tcstmchons

whlch condition lllcn' cr'oppmg pal.tcr'ns and practlices.

The first step.is.a non-structured reconnaissance which -
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may last from several days to a few weeks depending on size and
complexity of the region. Both social and agricultural scientists should
form the nuclcus of the study team for the arca. Having been armed
previously with sccondary information, the tecam will use the recon-
naissance to obtain first hand information to help interpret thc secon-
dary data and to identify, in general terms, son.e of the more important
agro-sociocconomic factors which influence the systemns of small farmers

in the area. One of the most important goals of thc r‘cconnalssance is to

e e o

identify the most common [farming system (or systcmq) and dolmcat; the

[ i TSP, .-——-'-—--—-.-__.......... e e R - .

general geographical area in which it 1s 1m.')ortant This early recon-
naissance Bll"o—-pr'o;i(-ié;; the team an oppor'tumfy to learn the agricultural
vocabulary and terms of mcasurement pcculiar to the region, both impor- d
tant in structuring the questionnaire which will be used to obtain detail-

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

survey.

The formal survey requires intuition and depth interviewing;
hence, quality is mae impm't.nnl. than quanlily. Size of sample is also
less important than r'(‘pl esentativeness of the sample because the injfor‘-
mation is used to design experimental treatments in the second or adapt-
ive research component, and much of it is difficult to analyze statistical-
ly. The formal survey (as well as the reconnaissance) is also a valua-
ble means of locating potential paraprrofessionals and farmer collabora-
tors who may be willing to participate in keeping farm records and in

following phases of the program.

A number of farmers falllngmthctargct group should be

scleclad to begin keeping farm records in order to:
Lo Provide moroe ncems |lt- infoirmation llmn i nvml.nlnlc- fl'mn n (II?V!}?“}' -

2. Verify components of the survey,.
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3. Scrve as continual contacts throughout that technology gencra-

tion process, and

4. Aid in ecvaluating the technology. X
) N1
The number of [armers in this activity will vary with the
size of the area and the resources available. For cach 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

~There are lwa distinel phases in the second component of
the technology development process,  The fiest is experimentation
designed to familiarize the rescarchers more fully with the traditional
technology of the target group and to improve on it in the short run.
This phasec is conducled primarily by the same tecamy which carried
out the survey. The sccond, and longer run phasc is a continuum of
the first and involves the refinement of the improved technology develop-
ed previously. It is more traditional in research format and requires

A ]
personncl in addition to the original survey tcam.

The first phase requirres an orientation that differs most

drastically from tradilional rescarch procedures and can prove to be


http:coniduct.ed

(e

. o 3 .
as much an art as a science. The team responsible for these expe- |

rimental systeimms should be sinall in order to have maximum interac-

tion -just two people inay be optimum= though in ICTA, thrce to four
P S - v w4 agay emcemm® e b i Y

may be the most usual number. Becausc the conditions of the small
farmer arc so diffcrent and difficult to understand by the traditional

rescarcher, it is nccessary in this phase to work in the conditions and

on the land of the targel group of farmers --that is, the rescarch team
in this phase must adapt itsclf to the conditions of the farmers so  the
results are directly applicable to them becausec the farmers cannot
change their conditions to those ideal for the rescarchers. A
5 lovo et ()«-o\n r-LQ-\\A r\ '~——~0\ "‘“‘\"‘“&‘A .
The selectioﬁ; or design of the trcatments in the first phase
is probably the most difficult part of the tcam's task and depends
heavily on their dcpthl. of understanding of the target group farm-
ers. (‘Ec\onomic and risk factors -are given spccial attention. Each
treatment  in the experimentatl (including the "cheek") which is o
duplication of the traditional system of technoloyy of the Lnr‘gcf. group)
should be considered as a "system" rather than as the more traditional
fertilizer levels or applicalions of insccticides for an individual crop.
The trcatments a]so should [it within the capabilities of the farmers to
carry out in the short run. That is, they should not depend on a non-
cXisting ifrastruciure such as a credit program or the devclopment
of new markets, etc. "The object is to produce an improved technology
which can be put info practice immediately by the farmers so they can

begin bencfiting from the program even while variety development or

The participation of social scientists in what is normally consid-~
ared biological rescarch is still controversial even though ICTA
iP5 unique in the way in which the social sciences have been incot-
povated inlo the technology development process.  For a fuller
discussion of this point, sce the Appendix,
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testing and fertilizer response studies and the like are being initiated.

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

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

farmers can and will do.

“Carrying out this phasc in close proximity to the target
group farmers and considering them as "advisors" as well as utilizing
them for laborcers, foments a constant contact both on the experimental
plots and on the farmers!' ficlds. In this way and through close obscrva-
tion of the "chcck" trcatment, the rescarchers continue to lecarn about
conditions of the farmers and listen to their opinioﬁs 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 because the goals of this part of the
process arc to help understand the farmer and the traditional system,
to test ideas and to |n"0du(‘.c improved Lechnology within a one or two
year period. Publication of the results in journals is not the pr‘imary

objc'Eivc even if it is possible from time to time.

Another important aspect of the ICTA technology is
that the technicians generally live in the arca whoré,}\;'(')'r'k. This is
the best way to gain tho confidence of a suspicious and cautious rural
population. = Because of the close contacl with farmers it is also
important that the researcher not lo¥Wse the farmers' confidence and
ruin the image of the program. For this recason, the researchers must
not only be WQH trained, but also have first hand knowledge of farming
as wall as exparimentalion.

The pi‘oduct of the first phasc of the experimentation
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.component has two uses. First, if a promising technology has appeared,
it can be incorporaled immaediately in a farm tesling program (part of
the third component) and sccond, il serves as orientation for the sccond

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

Examples of the research need of the second phase are
varicty development, fertilizer reponse and discasc or pest control.
Although pcrsonnel from outside the basic rcsearch tecam are needed
in the second phase, these rescarchers should not lotise sight of the
clientele for whom the work is being carried out. As results which
look promising are available, they should immedialely enter into the
farm testing componcnt, so they can be judged by the farmers as soon
as possible. Number of personnel and time requirements for the
second phasc experimentation program vary and will depend on budget,
goals and objectives, but this phase should be considered relatively

long run in naturec.

THE THIRD COMPONENT: FARM TESTING AND PROMOTION

In the third component, the distinction between testing
new technology and promoting it is not clear cut because one phascs
gradually into the other. The testing program which requires addi-
tional personnel {bul should include the basic team), is carried out

on farms with the farmer. Technology which appears fcastible in the
cxperimental stage islested on plots sufficiently large to be significant
within the farmer's total production volume in order to insure his

interest and critical participation.

ICTA has defined Lwo Lypes of farm Lrials, cach with
different goals and oper allonul m'ococlm ¢s. Following the generation

ol a "technology" mthor on the oxpcr'lmcnt -:l..mon or on rented farm



land, this is tested at the farm level under a varicty of rcalistic
conditions. Thesec so-called "fa'r‘m‘cxpcr‘imcnts" arc designea to
assure that farmers can manage the technology or study how the tech-
nology must be medified to conform with farmer nceds. In this type
of trial, used primarily with sccond phas.c rescarch activitics, lCTA_

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

The second Lype of farm Lrial is the "farmer's tests"
where the farmer, himselfl, tests the technology and compares it with
his own traditional technology. This process of testing directly with
the farmer provides a means by which the farmers participate in the
cvaluation. If they approve of the technology, they can immediately
begin to use it because they have already been introduce to it on @
first hand basis. Promotion, as such, is simplificd because the farm
test program also scrves as "dcm.onstt‘ation" plots. For this reason,
as well as for nwre thorough lesling, "armerts tests' should be distrib-
uted .th)l":Q‘l;l'Sj:llOi‘.l"t» the arca.

Tho l\c,y in the "farmenr's tests" is that the farmer pays
all coets cxccpt lhc technical assistance roqun*cd to incorporate the
technology in his system and he provides “all the Iabox‘ This is the
critical stage becausc if the f[armer conceives of the new technology
as too difficult, costly or risky, it is automatically screencd out as
being unaceeptable to him. This reduces the tendency to recommend
technologics that arc not appropriate for the target group-a tendency=
that has plagucd most cfforts to work with small, traditional farmers.
In many farm test plots, the technicians maintain records of inputs,
labor use and production to help in the evaluation of the technoloqy.
One of the plols, the present system of the farmer, pr ‘ovides an immae-
diate compar |- on hoth for the farmer and for the dovelopment leam of :

the polumnl Iu.m_hls ol' llu, l.cchnoioqy to the farm and to the arca. .
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THE FOURTH COMPONENT: EVALUATION

In keeping with the philosophy on which the Institute
was organized, Lthe tcchnology'gcncr"n.tcd in the process described
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 to increasc the probability that the tech-
nology will be attractive to the target group, and thercfore 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 purposcs from the farmers' tests.

In addition, three other procedures are being used to
monitor longer range adoption of technology. Through a continuation
of the farm record projcct, a long-tcrm trend in type of technology
used by the collaborators is available. A continuation of this compo-
nenit not only provides data, but also insurcs a continuing dialogue by
which the technicians arc able to follow the farmers! thinking, nceds

and desites.

A shorter run procedurc 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 included in farmer's testks in preceeding
years. The purpose is to deiermine what recommended practices
are being used and on what proportion of the‘cr‘op. Farmers will
also be asked why they are or are not using each of the practices

which were recommended as a result of the tests on their own farms.

Ocaasionally, o special study is undertaken to evaluale

certain specilic aspeclsiof cchnology: being introdiuced. One of these

involved the yield potential of somo new s rghtim varicties (Rciche, 1979
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and another, the opinion of farmers regarding a new corn hybrid (Bus-

to Brol, 1975).

- The ultimate cvaluation of the success of the technol-
ogy ~to dctermine the effect on.production of basic grains- is not
incorporated in the methodology.' In part, this is because other enti-
tics within the Sector Publico Agricola and clscwhere in the govern-
ment are charged with estimating agricultural production. Also, to
determine the effect of technology on production separately from the
effect of other factors is w.ell—nigh impossible even in countries with
highly developed statistical reporting services. Finally, an advance
in corn production technology, for cxample, may not increase corn
production in the region for which it was generated but rather pave the
way for an increasec in the production of other crops as land is with-
drawn from corn by farmers interested in that crop mainly for family

subs stence (Ruano, 1975).

EXAMPIES FROM THE METHODOI.OGY
DEVELOPMENT PROCESS

In the three yecar growth of the Institute, this method-
ology has not yet been used completely in any onec place, although cach
clement has been initiated in at least one of the three regions where
ICTA is active within the country. [t is being approximated most close-
ly this year in the Central Highlands in the Department of Chimaltenan-
go although all aspccts are still not complele even there. However,
it is worth noting that cven parts of the whole can have an important
impact on technology gencration so utilization in cach region will be

described to show how the different components contribute.

LA MAQUINA,
A LAND PARCELIZATION PROJECT ON.

THE.PACIFIC COAST.




rather of r vluhvcly large (20 hectare) holquq wlwr‘c because of
their recent crealion, no long-term traditions cxlst. CIAT had ini-
‘tlatccl a large scale study of the ful‘mcr‘s in the ar‘ca (Santa Maria,
.‘1976) 0 ICTA chosc not Lo use its scarce resources on this phase of
'methodoloqy. Also, the cropping systcms being used were relatively
_snmplc and lent themsclvcs to modification by thc sccond phasc of the
adoptlve rcscarch and far‘m testing components. .Hence, the program
of ICTA was bas:cally'vamcty trials, fertilizer experiments and herbi-
cide sl.udms (Crlsostomo, 1976) plus a farm record-keceping project
(Busto Brol 1976)

In 1975, widespread farmers! tests of the most pr‘omns-

*':1nq{pract|ces and variclies were conducted and on most of them records

fwerc lfcpt by the technicians. One of the most interesting situations .
'f"lnvolvcd fertilizer usc on corn. The national cxtension service (DIGE-
SA) and the small farmer crccht bank (BANDESA) recommended rather
lare ge doses of fertilizer in their technology packages relying primarily
on conventional wisdom as a guide. - But many farmers did not use
fertilizer and others cemplained of little or no response.  Because
|n"ior resecarch on ferlilizer had been inconclusive, much atlention was
given Lthis factor of production by ICTA. The conclusions from 96

farm trials on corn indicale that under most conditions fertilizer usc
docs not pay in this arca at the present time. This important conclu-
sion, combined with other practices which werc incorporated in  the
trials, allowed ICTA to recommend shifts ip the use of resources,
particularly capilal, and increasc production while at the samme time
lowering costs to below that being loancd by BANDESA for corn pr‘oduc—.
tion in the arca. In Table l is a summary of the comparison betwaeen
the technology being recommendad by ICTA with that used for loan
|uu'|m«uwvl)y RBANDESA and wilh llw average of the 23 farmer collabora-
l,qtjj in the recorrd keeping projc(,l. : |n 1976 the ICTA rccommmendation

was ccepled and new louns nr‘c”bcmg maclc on thal basis.
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TABLE 1
CORN _PRODUCTION COSTS AND INCOME [N DOLLARS
PER HECTARE. PAR'CEL/\MIENTO LA MAQUINA '

GUATEMAL
ITEM - DIGESA ICTA Farm Record
R 1975 “Technology Kcepers
Cultural practices _ : 117 i - 130 . 119
Land preparation kT R 34 34
Planting 6 - 9 7
Cultivations 36 34 _ 40
Harvest 31 53 29
Inputs ,,126 39 .10
Sced 4 13 9
Fertilizer 76 , - -
Pcsticides 36 26 1
Total Cosls R 23 169 120
Yicld Kg/ha 2,730 3,310 1,950
Gross income .
($ 154/m.t.) 420 510 300 .
Net income 177 341 180
Rate of return (net) % 73 202 150

Source: (Busto Brol, 1976)
THE ORIENTE: A DUALISTIC REGION

The ICTA program in the Department of Jutiapa in
the southcastern part of the country has two distinctly different groups
of clients. Those farmers who own or rent flat {or rclatively flat)
land, although classed as small, and medium in size, generally plow
(many with tractors), utilize fertilizers and nsedicides and many are
incorporated in the DIGESA / BANDESA technical assistance and
credit program. Multiple or associated cropping is still common on
these lands but some farmers are ulilizing relay monoculture includ-

ing inter-planting, while others practice monoculture in rotation.
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A very distinctive type of.,agr;iculfurc is braétiééd on
the sloping to slecp hillsides where much of the land i%s ‘rk*'o_cky " and
‘eroded and very little is plowed. Hére, 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 team4 in the Oriente is conducting
farmer:’ tests and farm experiments based on previous knowledge
rather than on the survey comﬁonent 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 tests on corn
(Waugh, 1975) covering scven "municipios" a great deal of informa=-
tion on yiceld componcents was obtained to help speed up the process
of technology development and superior varicties 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 denc on this grain. For grain sorghum and corn,
packages of recommendations were made which should be of great

help to the 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-
sociocconomic survey which was conducted in early 1975. The most

ot
common syslems in the nr‘cn/{:orn-sorghum or corn-bcan-sorghum

4

Tl:\g,'_,'pr'yo'cluction teams" in ICTA arc in charge of part of the
‘farm ‘experiments and most 6f the farmers' tlests.
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all plnnlcd M lho -.mnc hmc.- Tlm lwo sysu-m.s m*u chsonlmlly

dlfforont par‘ts of lhe samc syqtom |n l.haf ll‘ |s common for‘ a far‘mcrﬂ

,plantmg only corn. nd sorghum on the r‘emmnmg lan‘d

| .lscd .on thc sur‘vcy, (chchc, 1976) whlch identified

bean seed and labor at plantmg time as the most limiting controlable

factors (excludmg}r‘amfall) scvcral experimental cropping systems

were plnnted‘m ‘May,* 1975 In one promising system using local

vamotles and no fct‘hll/cr' nor insccticide because the majority of

usc thun , production of corn and sorghum  were
ind .‘ltoun pl'mlucllon was held constant (Hllclcl)r‘uml 1976).

Howevcr‘ he amounf of bcan sced used was reduced 44 % and only

,of lhc nmmml ol' labor -was required at planting Lime c'omp.n‘ul
wnlh thc "chcck" or‘ common syslom. Thc increasc in production

and dccr‘cnso. in Iahor ‘ gl‘ nlly II\L‘I ‘cases the productivity of Lime

sponl in plunlmq wlncl‘ nmy In- lhu single most important considera-

"t

hon in tho mmd of thcso farmu*s.

*‘Thc .s.yql(,m requires nothing different from what the

far'mer normally uses, and indeed, less of some critically scarce
resour‘cc:-_..b Thc primary change is in form of planting. This sys-
tem has now been incorporaled in farmers! tests, skipping the farm
experiment slage because it was developed under farm conditions.
Also, new experriments have been initiated which include varicty trials,
spacing and I'cr'tili7cr‘ usc with which it is hopcd to increcase produc-
Livily even mor G wilhonl exe vmhm[ llm cmmlnllluw of the farmaers Lo

mlup! lhv N'hnnluqy .
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Somc of the most advanced rescarch in. thc counlry,
particularly in wheat and to a lesser cxtent in corn and potatocs,
'was,,undor“\;/ay in the Western Highlands at the time the new institu-
te was established. The praduction team in this region was orga-
nized barely in time to initiate planting-in 1975 and rclicd heavily.
on available sources of information to establish farm experiments
and farmers! tests in Ouezaltcnangb (Schmoock, 1976). Mcanwhile,
another experimental methodology was undcrway in two other loca-
tions using cooperatives witli minimum ICTA investment, to conduct
farmers' trials,primarily with new varictics of corn and wheat

(Corisco, 1975).

In order to initiate the complete technology gencration
lnclhodology, an agro-sociocconomic survey was conducted in carly
1976 in another region, Clumaltenango, in the Central Highlands, so
that appropriate information on traditional agricullure in that arca
would be available for the arrival of the production team in. 1977.

A member of the production team from Quezaltenango and one from
the national bean program participated in the reconnaissance and

the survey. The rcconnaissance 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 rccent carth-
quake at.which point 40 questionnaires of the 60 programmed had been

complcted, and analysis was undertaken on these.

Unlikc the Oriente, labor is no serious problem for
thc smnll fm‘mot' of l.lns arca cven in tlu. scasons of most worlk. In

par l., ”ll ; ":Iwc e the rains are holler disiteilnited and the growing

scason 18 lonqor lmf mosfly bccausc tho populntlon pressure is so

r,r-onl, l_hn.a holquc. arc very .snmll (l 4 hoc m'v-. average in the survey).
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qutomcnlly, the nghland I'amncr has had to migrate to other arcas
lookmq for work m ordcr to supplcmcnt the production on his own

far m cvcn to. achtcve sclf qufhcncncy Therefore, land is consider-

ed as one. of the most llmltmq resources.

'ﬂle Highlandsis a pr'oductlve area with many crop
‘alternatlvcs, but the small farmer,.in general, produces corn, beans
and "haba" (Europcan broad bean) to insure his family at lecast a
minimum diet. Only those who have morec land or become more pro-
ductive éorn producers and surpass subsistence production begin to
experiment with other crops. The first crop to be tried is usually
wheat, a cash crop, then potatoes and/or ¢abbage. Accordingly, the
crop syslems experiment is designed primarily to increcase  corn,
bean and haba productivity, but also includes wheat and cabbage.

Potatoes will be incorporated next year.

A total of 18 different néighbor‘s, all of whom are in the
‘target group have been working in the crop systems experiment and’
all serve as "advisors' as well as laborers. Four of these same
men arc keeping records as part of the group of 25 farmers in that
activity. Three whcat and five corn varietics arc included in the
trial and the bean program is screcning several hundred for adapta-

tion.

Altogether, a large amount of information will be avail-
able for the usc of the production tecam from the survey, the farm
records and the crop experiments, but the procedure still is not
achicving its full potential. The author and‘an anthropologist, along
with two Perito Agr"onomos5 are conducting the experiment. Owing
to the press of work in the Wesern Highlands, the member from that
production Leam was nol able lo patticipale in the analysis of the
survey dala nor in planning and conducting the crop systems experi-

ment. Personnel lrrom the bean program have baen available for

/\ F‘t " |Iu I\ql mmnm is u «n'.ulnulo of ”\(‘ anmn.ll Agricullural

School which hrovides 3 yearts cotrse work and practical
cxperience bovund the bigh school level.
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advnqlng whcn neccssary, but |dcnlly lhey, the corn program, and .

specmlly,;the‘ pr‘oducllon lenm -should be_ pnr‘tlcmalmg m the day to

doyl_wor‘kk thd decusmn mn|’<'mq ind thcacha‘

wull pr'o
: 1977 hul, » ¢

pleto methodolo:gy could not be. pul'mlo praclrlcc.,}-

SUMMARY

Described in this paper is a mulli=disciplinary mecthod-
ology for generating new technology for small, traditional farmers
as it has developed over the first three ycars of operaticn of the
Institute of Agricullural Science and Technology, ICTA, of Guatema-
la. Although we know how all four componenls (descr‘iption and anal-
ysis; adaplive vescarch; farm lesting and promotion; evaluation)  fit
together, the methodology still has not been used as an integrated
whole in any one place.  Rather, components have been developed
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 complele system and may be adapted to the
varying conditions found in any region as well as to a growing bud-

gel and stalf.

Pcrhaps the most unique sociocconomic feature is the
method used to select homogeneous largel groups. Instcad of
attempting to define and selecl the group on the basis of resourca
characleristicls, a cominon cropping syslem is sought. Then a
highly integraled combination of surveys, record kécping, axperi-
meanls, farm tesls, promotion and evaluation are used to generale
" technology for the specific conditions of those farmers who practice
this cropping system and, hence hecome Ihe Largel group. The high
proportion of work donec on farms and wnlh armers is probably the

mosl unique and importanle agronomic fealure.
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The methodology dep'end'; on a -well coordinated,
multi-disciplinary effort, but it is precisely this characteristic
which is necessary to reach a type of l'ar'mer‘ who has vyet-to

benefit from the vast investments bemg madc m the world to develop

improved agricultural technology.

Alg.



CARPLENDIA
THE SOCIAL SCIENTIST IN "BIOLOGICAL" RESEARCH

The participation of social scientists in‘ the first phase
of adaptive research is the most chltroversial aspect of the entire
methodology. It is difficult for a biological scientist to believe that
an economist or.an anthropologist can contribute lo crop research.
_In all candor, this judgment is not without some strong foundation.
In most organization wher{h's;:.icntist's (usually agricultural econ-
omists) are incorporaled into technology generation leams, the role
most often assigned them by the biological scientists (invariably the
project leaders) is thal of accountant -~lo determine cost and return~-
a task necessary in applied rescarch but one not savored by most
biological scientists. The social scientist, while disagreeing with |
this role, usually comes no closer by insisting on model building
either at the macro level to show the general importynce of, or to
justify the project, or at the micro level, frequently to show  how
the biological scienlist is ¢rring by not considering ccononiic “or
other social factors in his work. In cither case, life is much less
complicated by letting the two Lypes of lechmicians deift apart, ecach
doing his own thing in the comfort of being watched over only by his

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’
to the biological scientists. There is little controversy over our
ability to do this, particulhrly as long as we stay in the realm of farm
surveys. But when we venlure into the first phase of the adaptive
rescarch component in order Lo continue the process of learning
aboul the farmer and his eropping systems, and jurticularty io initiate
techuology  development,  the biological scientists raise  their

conecetrn.,.
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A factor of utmost importance if this procecdure is to
function as it should is the qnderstanding that in applied research
oriented toward generating technology for a particular group of
traditional farmers, ecanomic 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
scientist is as capable of lcarning 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 cmtxcal 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 orienting his work toward specific clicents.

Though the first and second phases of the adaptive
rescarch component are highly interrelated there is an important
distinction. The first phasc is largely farm management rescarch,
broadly defined, and i$ conducted to study the influence of social and
cconomic. factors on the potential for i increasing farm productivity
in the target group. The second 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 bnologxcal scientists in the first phase helps

them identify with the target gruup and understand their problems and

improves the techniques used in conducting the research. The parti-

cipation of the first phase technicians --both social and biological-~
in the second phase rescarch helps maintain the oricutation toward

the specific targel group.,

A,
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