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_THE INSTITUTION
CATIE is the “Tropical Agricultural Research and Training Centex"
located in Turrialba, Costa Rica. 1Its mandate includes research, training
and technical cooperation in crop production, animal. ptoduétion and for-
;‘tty with focus on the Central American and Caribbean regions.

CATIE was founded in 1973 as an association between IICA, the special-
ized agricultural body within the OAS, and the Govermment of Costa Rica.
Guat-aia, Honduras, Nicaragua and Panama have also become partners in the
association while the memberships of EL Salvador and Dominican Republic are
in process.

The piiority for CATIE's orientation and focus on the “Small Fara
Sector” of the region was identified by the member countries in 1973 (2).

CATIE operates with a staff of 80 professionals in different fields
of agriculture (half of them expatriate), and a bu&get. of ten millions
dollars per year. Most of the budget is accounted for by specific agree-
ments and projects fMd by AID, DDA, EEC, IBM, IDB, IDRC, IFAD, GTSH,
'ODA, UMJ, Kellog Foundation and the Government of Holland. IICA and the
member govermments pt;:wide the core budget (8). |

At its headquarters in Turrialba, CATIB houses the oldest graduato
school and one of the principal libraries in agriculture for Latin America. -

CATIE develops most of its activities out of Turrialba at country
level and in strict interaction with the different national institutes.

" Three research departments (Crop Production, Animal Busbandry, Nat-
ural Renewable Resources) and one support department (Resources for Research

and Training) allow the present outreach work of CATIE.



DEVELOPING TECHENOLOGY FOR SMALL FARMS)

A CASE STUDY IN CENTRAL AMERICA

Luis A. Navatrbl./ , .

" INTRODUCTION

"l‘l'xis:ca'se study begun in 1973 in"mrrvialba, within the Department ;)f
' Crop Production of CATIE. However, it has evolved as a.regional and co- .. :
operative effort of different national institutes and CATIE, at field leve}
and across all the countries of the: Central American Ist,l_musy . It is
operative in at least two specific geographical areas, with concentration
of small:farmers, in .each of .the following .countries: Guatemala, Honduras,
El Selvador, Nicaragwa,- CostarRica and Panama. . il

Different aspects.aml .comments related to the identification,;design,
implementation and evaluation of two research projects which conform the
case study, will be presented here.

Somme comments will also be advanced in relation to renaining issues
.and implication for the future of the FSR approach used, as seen from the
perspective of the participants i_n this case study. Do
This is not an official presentation for CATIE -énd all ppi;nions are
-the responsibility of the author.

R TR

1/ The author is grateful to R. Hawkins and C. Burgos for their contribu-
txon and comments for this paper.
2/ 'l‘he results and observat:.ons presented in this paper are the ]oxnt
- product of CATIE and-the following institutions: CENTA of El Salwvador,
DGTA of Nicaragua, ICTA of Guatemala, IDIAP of Panama, MAG of Costa
-~» Rica and PNIA of Honduras. : .. I



IDENTIF ICATION.

In ‘-973 the perscnnel of the "Tropical Soils and Crops Dopgrtnont'.
of the recently founded CATIE, decided to focus their research activities
on ' the study and technical improvement of the crop production systems used
by the small farmers of the Contral'm'nt.ican region. " This was in agreement
with the priority given to the Small Farmers Sector, by the different gov-
ermments of the region, during a consultation and diagnostic made across
the Isthmus (4). |

Small farmers, of less than 4 ha and with 4 to 35 ha accounted for 76
and 18N\ of i:he Central American rural population rgspoctivdy. and half of
the total 20 million peoples in the region. Their resources, low in .qunl.tty,'
amounted to only one fourth of the total farm land anﬁ less than one £ifth
of total farm input expenditures, while their per capita income was under
US$S100 per year. They provided, however, two thirds of the total active-
rural lﬂbOI' force and over two thirds of the food crops produced value (ex-
_cludi:ig' rice) for the region. Their participation in rice, perennial crops
and livestock, which the region exports, amounted to 36, 39 and 21% of their
total production value respectively. Given the forecast for thc. next t\unty
years for populétion growth, economic expansioq and energy costs, the "Small
Farmers” will continue to be one of the nost.inportant social and economic
sectors in the region. ' |

The scientists at CATIE realized that they knew little about the crop
p:oduction uy-te;ls used by small farmers in the region and about lithqda to
improve th-vtechnically. Apptoprﬁte literature vas alio scarce aﬁd scat-

tered. Thus they were forced into a period of self training.



They init.i.g;ed ap acperi—.nt on plots at the Turrialba tesnrgh mtﬁn,'
in orde\r to lu;n ‘the management and ‘tepi:‘ the 'productiw;e potential otvax-:
ious crop systems. These were different cropping-patterns formed withqdpzn,
beans, cassava, rice and sweet potatoe, chosen to simulate some of those
found on small farms. | |

Soon they acknowleﬁged the need to approach the farmers directly to .
find what they were really doing, how and why. They visited farmers and
some experimental plots were 'installod on selected farms or on experimental
fields of Agricultural Schools in different communities of Costa Rica.

The approach to the farmers was.found crucial in uﬁdcrc\:andhﬁ t.h...
present crop production systais, their objectives within the farms and |
their main limitations according to those objectives. A procedure for
identifying and julﬁifyin’g appropriate lines of research was thus ming.
Later the oxpericn@ was enriched through conucts. and exchanges with IRRI
in t;.he Philiprpines and the “"Puebla Project"™ in Mexico.

During this time AID had also developed a keen interest for research
' strategies which could benefit small farmers. Thus in 1974, ADD through
ROCAP, its regional office, helped CATIE to hold in 'mr:rialbl a regiomal
conference to exp'lére t‘h'd'dynamics and possibilities for cropping systems
research (1). ' | -

" Pollowing the conference, AID and CATIE formalized the CATIE/ROCAP
fmall Farmer Cropping Systems Project (SFCS), approved in 1975 with 1.6' '
million d5ilats in grant funds to CATIE and for implementation of the -

project during 1975-1979. This project would be used to reinforce the

‘N



emerging ideas #t Ftrxn and to attempt their implementation across the ais-
ferent countries *of the region, thi:ou'gh‘ an strict vinte:;@tion with persondel
from the national research- institutes.

In 1979 the CATIE/ROCAP Small Farm Production System Project (s¥Ps)
\us approved as a continuation and expansion of the SPCS, with a budgot
of 7,4 mi}lions dollars and for implementation during 1979-1983 (12).
This second project added responsibilities for research on the technology o
tr&mfer and extrapolation aspects of 'the‘ methodology and on a@I and

mixed crop-animal production systems.

DESIGN AND IMPLEMENTATION
- The design and implementation of the central projects in this case
study evolved as a compromise between the basically bio-technical orienta-

tion of researchers and the strictly developmental orientation of AID/ROCAP.

The Initial Project

| The primary purpose of the SFCS project was to create a coordinated
regional researci. upproach for increasing the productivity and ,'inéo-u of .
snall farmers in Central America through improved cropping mgﬁa. The
project would be implemented through research on cropping :ystenn._c_u:tiod
out in the fields of small farmers, across the countries of thcrogtonand
by m;tidisqiplinary teams of national re_aeérch professionals _with the-

support 'o£ CATIE personnel.



(:5‘

) To accomplish the objectives CATIE had to z‘ncy agreement with every.
purticipati;sq country on a program of activities including close oolm-
tion with the national Mtimtioni. This implied an exp.cution toc__eoun- :
terpart perst-mnel and research resources from cnry cauntty. - .

Furthermore, the in-country research was to include: 1) duiqn and-
implementation of surveys of small farmer characteristics and their crop-
ping systems, 2) use of this mteria} to compile nrotilgs of the target
areas, farmers and their farming pnctice-, 3) design and bl.-.ntauoa of
on-farm remrch to increase small farut 8 yleld through t:h. Wt
of their cropping ayst-n pcrtomnce. 4) development of ten: a;u-opociﬂc
tochniqal reco;;naqtion- by the end of the project.

Even t:houqh the project gave a sketch of a -etlbdology this m to
be.‘ developéd du:iug the project. The training activities were also crucial
for tﬁc personnel hired specifically for the projec‘t as well as for the
. mt:l.onal participants.
'me .personnel hired fot the project included one Residemnt Agzomut
':go, coordisate the activities in each participating country and five spectal-
ists (onmetr.i.cs, Bntmology, Soil Management, Horticulture an:l Aotieultutn
lcononia) ho act as a back up teanm from 'mrtiann

Agmqnents were uignod almost i.-ndiately {1975) with tho govomnt-
of costa Rica, bucaragua and Hondura.s. The work in Rl Salvador and Quat‘lh.

honver, did not begin until 1977 and 1978 respectively even though the

_ agreements were signed in 1976 (10).



The monrcg lmutions at the mtioml i.nstitutibn leval were re-
5" n.gua n the uné'tability of the national tm. .m counterpart uuu-ch .
' _A resources- ptoviuon Oxxi.ng thn project inplmnution. ‘ Political unlion-
.:I.n Bl s;lvador and Nicaragua were alao forces which p:odnced cloudavu h\
the work. ?
'Boéover) the progress cbtained through the work in the different '
countriu plu. the previous and coqatible experience of counterplrt im-_ :
ututiom such as cm in El s:lvador and ICTA in Guatmh c.lmly en- |
r:l.ched thc uthodoloqy and the whole approach. 'mo aecoptance of this
approach by tho oounurpart institutions wvas cleu: and some field results
were also proni.sl.nq.
Gemnl cowparisoﬁ indexel between some on-f.am research results and
the fa.tners chock cropping syatm, obtained 1n di!fe.rcm: areas, are .hotm
vas emplos :I.n 'rables 1, 2, 3 and 4 (11). 'mose resulu were obtaimd under
the direct observ;nco, council and participation of farmers and fan labor.
m nenbets of f.am on which different cxperinonts were replicated varied .

_— _
£rcn t\p to ten depend.lng on the aroa. In most cases the porfomnco in-

dexos tor the check cropping ayst- :anlude data fron more farmers than
thon diroctly :luvolvod 1n the experiments.
The SFCS project advancemnt stopped just short of verif:l.cation stndha
Ono att-pt wvas nade on 40 snall farms of Estelf, Nicaraqua, where one ot
."thc tochnical recameniation developed in Samlalf was "vcritiod" even dnrl.m

the revo].ution in 1978-1979 Purt:hetnore, in 1980 the new qovermt took

interest in disseminmating that technical option in the Hatnqalpa and Estelf



Table 1. Location and cropping pattern characteristics of farm level tested modification

to cropping systems practiced by small farmers of different areas in Centzal
America (CATIE 1978-1979).

'
Geographic Area ) Cropping Pattern
Countxry - Location Gen. studied Check Wew
Charact. variety?
[ |
COSTA RICA
Gucimo-Pococt ] cassava i Ho
Yes, yYes
Gufcimo-Pococt B | corn | [ecorn | same yes, yes
pérez Zeledfn BS [ corn | L beane | same yes, no
Pérez ZeledSn ) corn corn corn [_beans] yes, yes
ans ans no, no
HONDURAS
Yojoa S8 corn ‘ corn { ocorn | corn yes, yes
pipi pipi e v N.C., B.C.*
Yojoa s+ [[com ] | com | | com | | corn_ | yes, yes
. u.C.
Yojoa s {_com [Sovpea] [Elce] yes, B.C.
|_xice _ yes
NICARAGUA .
Saxulalf s corn same yes
Ibeanl I yes
Samulalf S sorghum sorghum ' L beans] (beans) " N.Cqy N.C.
ore T Cosacal you, yos
Chalatenango s [ corn 1 same yes
B sorghum . no

H= hmld: 8 = dry with a short rainy period; S*H = dry period tends to to be longnr than tho !
hunid. pori.od; S = humid period tondc to be longer than the dry period. RO

* W.C. = New crop as an adg!ition orv change within the cropping pattern. ‘
*¢ pipifin is a type of squash (Cucurbita spp.) consumed as an inmature fruit.
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Table 4. Effect on per ha production and productivity of several farm level evaluated modifications to
cropping -systems practiced by small farmers of different areas of Central America (CATIE

1978-1979) .
Geographic Area Cropping Pattern*
Country-location  Gen. Modified Parmers check
: Charact. ) .
COSTA RICA
Gufcimo~Pococt B Cagv. 30.5 - 32 7T Casv. 10 - 12 T |
Corn 1.4-1.6 T| [ B.9-1.1' T [ Corn 1-1.B T |
Gucimo-Pococt R [[Corn 3-4.3T | [[Corn 3.2-4.5 7| | Corn 1.8-2.6 T | [Corn 1.0-1.8 T ]

Pérez ZeledSn s [Corn 4.7-6.6 7] [B.8-1.2 T | [Corn 1.4-2.2 7] [ §.4-.6 T ]

Pérez ZeledSn B> [Corn 2.2-3.1 7} [Corn 1.3-1.9 7] [Com .9-2.4 7] [ 83571 .
[p.1-2T | [B.1-2 T B 0-.15 T
HONDURAS
Yojoa s+ Corn 2.2.5T ) [ com 1-1.57 1 [coxn . 8- ‘ -
P. 3.5-570___ | [P, 3.1-4.4TU | §0. .9-1,1T0 ] -
Yojoa S+H [corn 2.5 3 7 | [cormn1.5-2 7 ] [corn 1.0-2,57 ]| lcormn. 4-1.8 7 1}
Yojoa S*A Jcorn 1.0-1.5 7 | [cp, .4-.8T] LR.5=-1T ] Leo.-.5% 1
R 1.0-1.5 T
NICARAGUA
Samulalf s [Commas2T ] [CemzaT_ ]
o I 3.8-11" ‘pi_ixl
Samulalf s S. 1.1-1.6 T | 8R .s-.ﬁ_gr] Le.8-171} B.6-.17T
[B.o-1.37 ] | B5-6-.
EL SALVADOR
Chalatenango s [Com 3-3.5 7 Corn 1.8-2 T

Is 2.5-3 7 ]

* Symbols: Casv. = Cassava; corn = corn; B = beans; P = pipifin; SQ = squash; R = rice; CP = cowpea;
. SR = sorghum ratoon; T = metric ton; TU = thousand units.

H = humid; § = dry with a short rainy period; § + H = dry period tends to be longer than
the humid period; H + S = humid period tends to be longer than the dry period.



“"@) ' Training of national personnel in methodology and other aspects

areas’ thiolgh 'PROCAMPO the new extension institution. However, priorities

and plans were later changed.

Based on different progres evaluations of the SFCS project, a new’

“four year project was designed to follow up and expand on the initial one.

The Second Project

'The new regional project was the Small Farms Production Systems (SFPS)

“project, to be implemented tthuqh the same type of interactive work with

national institutions (12).
Its design included:
a) Research for the development of improved technical options for small
farmers of target areas and for their:
1; Crop production systems (ten).
2) Animal production systems, particularly those which include “small
species” (six).

3) Mixed crops;animal production systems (three).

| b) Research on methodologies for the "extrapolation" of area-specific

' ¥ésearc¢h results to analogous situations.

“¢} ' Reséarch on technology-transference.

. . PO K
“'" related to the advancement of the project. | 1

3

Thus the SPPS project would allow for a better definition of the
research methodology as part of the process of technology development

a given area, and for addressing the two reiated}key issues of

LEARCEPTY SN

within

S2Uner g
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_-site-specificity and the researéh-extension interphase. Furthermore, it
wogld allow to expand the project scope from cropping systems to include
animal production systems and mixed cr_op-animnl production systems within
-the small farm, as possible steps toward a "whole farm approach". .In what
follows of this presentation, the focus will continue to be on the crops
component of the project.

Additional resources were provided to iml;;de activities in Panama
and for reinforcing the team with appropriate personnel for the technology
transfer activities.

The implementation of the SFPS project has not been without problems.
Some are similar to those of the previous SFCS project. Others i.nclﬁdo
slowdowns of the research on: "extrapolation" because of éersonml changes
within the project team, and "“technology transfer" because its allocated
budget was delayed up to October of 1981. Today, however, the project is
being implemented 1n_ all its components and in 16 different target areas
across the six countries and sampling the main ecological situations of the

Isthmus (7).

The interaction among the research personnel from CATIE and the national
research institute with the extension personnel, at field level within the
different target areas, is being motivated and becoming stronger. The inter-
action anong crop production and anjmal production scientists within and

outside CATIE is.also evolving-y .

' 1/ A Synposimi on Mixed Crop-Animal Production Systems was held in CATIE
with the participation of Winrock Int. and CARDI in August 1982 (S).
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Several technical recommendations in crop production as well as in
animal production have been developed and evaluated through on-farm research.
Some of those in crop production are be.mg "verified™ (or "validated®)
under the strict management of at least 30 farmers each. These include
simple changes in the following croppihg systems and areas: potato-(maize+
beans) in La Esperanza, Honduras; maize-beans and maize/sorghum in Comayagua,
Honduras; maize/sorghum in Tejutla and San Miguel in El Salvador; maize-
beans in Matagalpa, Nicaragua; maize-maize and maize-c«issaval/ in Gudpiles,
Costa Rica {(6). In some éases the first'; harvest has already taken place
and results are very promising. As expected, the technology has shown to
be feasible in terms of thg availability of resources and managemené capa-
bility of farmers. Measured yield increases in maize; under those situa-
tiohs, has Seen at least 60% with less than proportional increases in cost;
thus improving the income possibilities for farmers under their present
circumstances.

Several mixed crop production systems of importance on small farms
have been identified and joint research efforts, of an_imal production and
crop p:oductio;: scientis_ts, have begun for improving their performance in
areas of El Salvador, Hoxﬂuras, Nicaragua and Cosﬁ Rica.. These production
systems include the widely spread maize/sorghum cropping pattern associated

2/

with duel purpose cattle production in the SAT~ and the use of plantain

and other crops residues as feed for pigs in the IH’P—/ of the region.

1_/ - is followed by; / in relay with; + in association with.
2/ SAT = Semi Arid Tropic. '
3/ LHT = Low Humid Tropic.
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Some technical chaﬁges developed- to improve the‘inaize/sorgh\m cropping
systel;n in Ssan Miguel of El Salvador, are being tested during 1982 on over
70 small farms of 35 different and seemingly analé:gous sites of the SAT
in El1 Salvador, Guatemila, Honduras and Nicaragua. This effort is part of
the research on “extrapolat;ion" which began by considering the location of
the maize/sorghum cropping system in the region and the climatic and soil

information of these locations to assess on the possibilities for extrap-

' olating a given technology.

The "verification” trials, mentioned above form part of the research
on "technology transfer”. | |

During August of 1982 the project implementation, only in its crops
componenﬁ, i.ncluﬁed the direct participation of a) 20'professiomls from

CATIE, b) ‘at least 75 prgfessionals from national j.nétitutions{ c) more

than 40 persons, from C_h"l‘fﬁ.:and the participarii institutions, involved in

administrative and field back up and d) 60 field workers. During the same

~ time, ..me type of activity related to the project was carried on over 400

small farms, with different degrees of participation from the farmers them-

]

selv;:es and across the 6 countries of the Isthmus (7). Field days and meet-

ings of different: kind help to present ’the project activities and results

T

to more farmers and technicians in the different target areas.

EVALUATION
Different evaluations have been scheduled during this case study.

They have been implemented through teams of knowledgeable people in PSR,

’
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who visit Turrialba and the different sites and participating institutions
across the region, to survey the present state of implementation and repex-
cussion of the project in comparison to what it was expected. Usually these
teams are formed and hired directly by ROCAP/AID in consultation with CATIE.
Other cases of evaluation have been in the form of consultant services
hired directly from selected scientists by CATIE.

Evaluations have been favorable in terms of opinion and direct contri-
butions to the project development. Many personalities involved in these:
evaluations are well known to the FSR practitioners. One of the best doc-
umented evaluations is the A].'D'Project Impact Evaluation Report Mo. 14,
made in December of i980 and reported as "Central America: Small-Farmex
Cropping Systems”™ (10). ;

A final type of evaluation is that made by the personnel directly in-
volved in the project. The following is an attempt to review the methodol-
ogy, which emerged from the project, to evaluate its state of evolution and

possible repercussions, as seen by the participants in this case study.

THE METHODOLOGY AND ITS BACKGROUND
The variety of situations in which the project has been implemented
shows that the FSR approach is useful as a general framework. Within that,
however, a strategic adjustment to the set of circumstances in which the
approach 15 implemented should occur. Such circumstances are a combinmation
of: a) quantity and quality of research z.esou:cos; b) degree of autonomy

of the participating institutions from political forces, c) degree of
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‘existing coordination Afﬂ interaction among agricultural institutions,
particularly research and extension, d) available inforintién about re-
sources, accessibility and other produption characteristics of target areas,
e) particular characteristics of target area and populations.

Thus, the methodolégy vhich emerged from this case stud'y contains
several phases and details. However, they mig,ht-leot be all necessary or
implementable in certain situations. Even the order or thning for imple-
menting different steps may require a particular stx;it'egy.

To attempt an improvement of present cropping systems, or crop pro-
duction systems, it is first necessary to know those cropping systems as
well as the existing conditions to q'uid.o the work. Those conditions are
the farmer's current resource endowment (quantity and quality), his goals
and purposes, as well as his knowledge and management capabilities (what
they are doing, how they are doing it and why they .are doing it).

‘Existing conditi_.dn- at the small farm level, which determine most of
the cropping system characteristics, are conseqiaexicés of the ecological as
‘well as mocio-economic environment in which small farmers work. ‘

The local ecological enviromment determines most of the physical and
biotic characteristics of the resources handled $y farmers. These charac- .
teristics force certain technological adjustments in the cropping systems
as well as adjustments and priority changes in tarners"“?g'éals. For example,
15i areas of erratic rainfall (i.e. the North of El Salvador), small farmers
" have developed cropping systems based mainly on corn and sorghum, mostly .
as association or relay crops. In case of insufficient rain for corn,

(the preferred crop), they will at least harvest :éoxgh_, dhinishing the
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implied risks for their subsistence. In areas where there are possibilities

of excessive rain, farmers prefer associations based on rice and corn. Bwen

the .loeal*izatifon and arrangement of tﬁose crops within the farm are acqounted
for by the amount of water available in the soil.

The influence of society is shown mainly in the poor geographic loca-
tion and income-bracket of small farmers. They have been relegated there
by the general type of agricultural developnent'and its present structure,
based mainly on large scale, capital intensive, export-type production.
However, society may also provide incentives and sﬁpporting guidance to
small farmers. These may come as improvement to their products market
(marketing institutions), reinforcement of their resource endowment (cred-
it, subsidy, input and machine service :Lnstit'utAions') and reinforcement of

their knowledge (research and extension type institutions).

STRATEGY

The strategy to be described is an attempt to. distribute the basic
| FSR stages throughout different working phases. These phases are necessary
to allow the proper and integrated work of a multidisciplinary research
team subject to the usua.l personnel and budget restrictions at national
level. Furthermore it attempts to allow and to pramote the complementary
action among agricultural institutions.

Simply stated, the phases in the strategy to implement this type of

zagsearch in specific areas are as follows:
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Initial Activities

a)

b)

Area sel’eqtion, which is based-oﬁ criferia such as national priorciti.es,
area pétential for ﬁnﬁrovwent, and possibilities fo: extrapoht:ing
results to and from other areas and farmer; (being representative of
important ecological and/or socio-economic environments). Many times,
however, the target area is predetermined to the institution.

Area delimitation and general characterization (technical and socio-
economic). This is based first on background information complemented
by reconnaissance visits to the area or “sondeos” by a team. Such
information should allow delimitation of relatively homogenous units
(in t‘emsi of climate, soil, famm resources, etc.) within the study
a.réa. These units should be used for surveys, experimental design
and interpolation of results. Each of the selected units should now

be further characterized through informal or formal surveys and/or

- measurement procedures. Methods used will vary depending on the

completeness of existing information and available research resources.

The purpose is to identify the relevant crops and cropping systems,

the principal constraints on production and productivity, and other
criteria' for evaluating research fbcus, progres; and results. An
a.vttempt should be made here to quickly identify “obvious® technological
changes which could be introduced and adopted without lerigthy testing

and evaluations.
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Yearly Activities

C) Team analysis of the current technical and socio-economic information’
about the area, farms, farimers and selected crqpping systems. Ap-
pz'sisai of the technical knowledge available to the research team
in order to: |
1). Design and/or review the design of cropping systems modified for
improvement. This should pay attention to cropplng pattern, crop
camponents and/or different elements of management.

2) Classification of resﬁiting designs according to the team expec-
tation and knowledge of their performance. Resulting groups could:
i) need further exploration or 'support research; ii) need agmn;
omic and/or economic evaluation; iii) need valj.dattorry undex
farmer management; iv) be ready for diffusion.

4a) \}Phnning of the field work for the year. All phases should be timed
.. uilow the beginning of the field work in accordance with the agri-
cultural season in the area. Planning should &efim type, nmmber,
experimental design and location of experiments. It should also |
identify and plan complementary studies for the area characterization
and special studies. All activities should ‘be guided by requirmnﬁ
and availability of research resources; The majority of field work
should be located on farms and include the farmer's participation evem -

in planning. Work to be implemented could consist ofs: i) work of an

1/ Validation or verif:.cation trials correspond to the farmer's testing -
of a technology with total control by the farmers themselves on their
farms.
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exploratory nature e.g. variety trials; ii) testing of newly designp&

modifications to cropping systems; '1i4) support research experiments -

to solve doubts in design; iv) agronomic and/or socio-economic evalua-

- tions of previously cbserved designs; v) validation under direct farmers'

management of previously and positively evaluated technology; vi) com-
plef.ion, as needed, of area, farm and cropping system chatacﬁeriution,
especially with regard to their dynamic characteristics needing peri-

odic observations; vii) special studies of an agtorbnic, and/or socio-

economic nature. Efforts to report and transfer already validated tech-

..,.nologies to appropriate institutions for their diffusion and/or. hgpl.o-

. mentation, should also be planned. These include a definition of the

timing, procedures and the interaction with other institutions in the

area. The planning should be a complete team effort so that most of

t;he work and responsibilities are understood and accepted as appropriate

by each member.

Implementation of planned field work. This should include at least
a mid year revision of progress to include and rationalize necessary
previous and future adjustment to field work in the year. . .

Team analysis of field work results and updating of the technical

.and socio-economic information about the area, farms, farmers, and

selected cropping systems. With this the team is ready to start the
next year's work as in phase c).

In the case of coordination of action with othgr institutions, phases

c) through f) are mostly the responsibility of the research team. Phases

a) and b) could be implemented with a strong participation from the ‘team
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but with great responsibility from other appropriate institutions. Other
institutions dealing with extension and credit should also have leadership
in the diffusion and implementation of produced (validated) improved:tech-
nologies mentioned in phases c¢) and 4).' ' |

The netiad for a mltidisciélinary team approach is implicit in the.
type of research and methodology. The different teams formed during t;d,s
case study have included specialists in agronomy, plant protection, social
sciences and data processing. These teams are considered multidisciplinary
with the need for at least partial interdisciplinary actions during the-
work. It is intended that no .particular discipline or group of disciplinss
be solely rupon;ible for any major portion of the work. However, it has
been clearly seen that there is a need for letting individual scientists
have certain latitude for freer action within. their discipline which should
be justified in temms of the whole team's objectives. This is reasonable
since the whole team's effect is composed of contributions by individual
' disciplims. and the results of their interactions.
| The work requires a change in attitude from each scientist wvho has -

been trained as an specialist.

IMPLICATIONS CF THE METHODOLOGY IN ITS PRESENT STATE
Bvolving from the original idea of focusing research, possibly in a
more traditional and controlled mannei, on the cropping systems used by .
the small farmers, the final methodology in the case stﬁdy considers and

explicitly positions the research withins



" a) The whole process of technology development for a given area and in .-

contact with the beneficiary farmers.on their own farms.

.-b). ' The whole set of circumstances of the farms in which the technology

should operate and produce tangible benefits to fatmers and society.

However, it 1is still centered around the researcher and extensionist
respongibilities within the technology development process. The participa-
tion and influence of other agricultural support-institutions is usually
considered as exogenous. |

Within research itself, it‘ is centered around an "a;da.ptive' type of
research even though its ties with and motivation for a “support® type of
research are constantly evolving.

At the farm level it still focuses the attention on particular com-
ponents of the whole farm (particular cropping systems, animal ﬁrqduction
systems or mixed crop-animal production systems). Even though it requires
a careful consideration of the interaction of the target production system
with the remaining of. the farm, it is short of being a "whole farm approach"
.o: "FSR on the large" as is conceptually proposed by many.

However, even in its present stage of evolution, the methodology has
a serie of repercussions and requirements. The participant researcher sees
'his traditional scope of work increased in two dimensions: 1) as part of
the whole technol.ogy development process, 2) as part of a production system
within a farm and all its circumstances. Even though he realizes that this
fact puts his work in much better perspective, he needs guidance to under-

stand that it is not required nor convenient that the researcher become
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responsible of everything within this amplied scope. He should be motivated -
to accept and search for the support and complemeptary work of other partio-
ipant disciplines and institutions to make the whole approach more efficient.
The principal motivation should be for the use of existing technological
knowledge and documented research results, whenever possible and appropriate..
The interaction with extension personnel is useful during the aroa ooiection
and diagnostic svt:ag.e as well as in selocting collaborating farmers and in
interacting with them during the on—farm evaluation or validation trials,

and the extension phase. Interaction with technic:.ans from other institutiom

RN

should also be motivated when appropriate.

Furthermore, when the participation of extensionists or technicia'ns
from other institutions are not made explicit or they are not advised when
some activities related to their field and work area are necessary, som
misunderstanding might arise. | The most common are the apparent duplication
of activities or interferences which are not well thought out from the msti—
tutional organizat:l.on point of view, and are detrimental for motivating any
dosired coilia.borat.ion.’ To avoid this a continous effort of ccmmunication
with other institutions working in the area might be needed.

The préirious observations tend to suggest that efforts similar to the
case study should be proposed as temporary and geared to put in proper per-
spective, motivate and organize the needed interactive and cooperative work
among the different institutions with responsibilities in technology dovelop-
ment. This promises to benefit their individual as well as their jomt con- )

tribution to development. The effect of this might also motivate appropriate
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legislation and resource allocation to make this permanent.

' Many observers of the approach in its present state tend to point out
i.té qppgrent greater requirements, in resource quantity as well as quality.
an‘d orqanizatj.on. than is presently avafla;;le. However, these requirements .
also exist under the more traditional approaches and it is not clear yet
that those observations are true. fossi!_:ly the foremost requirement is
a reorientation and reorganization of existing resources in the different
institutions to allow their effective interaction. It daes not even require
changes in thgir‘ ‘present,broad objectives and responsibilities for coopera-
tive work; hut it doe§ "x"équire to accept these as appropriate and desirable
for their oﬁn effective work.

Clearly, however, the approach requires motivation and special training
for all new participating personnel. To diminish this need in the future,
such motivation, orientation and training should be incorporated a; part
of the normal professional preparation before graduation.

Crucial elements in training include the background and operation of
the methodology as well as team organization and leadership. A comple-
mentary element found at fault, in most sivtuations, relates to the capability
to identify and properly &esign projects which could be proposed for finan-
cing by the government or other available sources.

The regional chgracter of the case study has shown that the whole
approach can be greatly benefited by a networking of the teams ope;ating-
in different areas and across countries. This provides for cross feeding y
of information, motivation and more attractive possibilities fort.ta.inixq

in benefit of overall efficiency.
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REPERCUSSIONS CF THE CASE STUDY

The repercussions of this case study have_ been analyzed at the cxvrix.
_ national institution and the farmer levels.

flyg rgpercussions in CATIE have been especially impor tant within the
Crop Production Department. The CPD centers its work on research and
training for the development of production technology in important crop-
ping systems on small farms of the region. This is done by promoting,
stimulating, and participating in the formation, training, work and suppob:t
of national multidisciplinary technology development teams. It i_.a_achievod
by the interaction of two structural elements, 1) outreach for direct
support to research institutions and 2) activities at CATIE, such as sup-
portive research, methodology development and training, in support of the
outreach. The first element acts and interacts ;vith national. institutions
across the countries of the region. An Outreach Coordinator has the basic
respphsibility of providing a two-way comunicatioix between national research
programs and the cropping systems research team and support components of -
the CPD. The second element provides a linkage of research across coun-
tries and ecological situations within the mandate region. This is achieved
by lending scientific support to country teams in terms of genetic material,
: re_search ‘methods, specific component technology, documentation, laboratory,
data processing and biometrics services. In addition a specific support
research team was formed to back up national teams working mainly within
the SAT and LHT of the Isthmus. Training personnel and activities also

support the network of research sites by provi&ing task-specific training
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as in the methodology for interdisciplinary research with farmers'
participation. ‘Resources for the reorganization of the CPD have been pro-.
vided since 1978 by different agreements and projects designed to allow
the complementarity and organization‘ of the diffétent activities of tho
CPD, under tﬁe approach developed during the case study. Pinancing has
been provided by AID, EEC, GTZ, IDRC and IFAD. . -

At the country level, every research institution is aware of‘ theA ap-
prodch promoted by CATIE and is utilizing it to dif.feregt degrees. In
every country at least one research institution is-participating as part
of the regional effort presented in this case study. In many éasee nore-
over, there are simiiar effofts which have bequn in other areas of the
country and usually in interaction with other international research éup-
port or financing institutions reinforcing the use of the approach in the
region. The requiremrit, for -training in the use of the approach and in

the.identification and design of projects using it, have also increased at
‘ 'country level. It is anticipated that this support will be needed for
Vseveral years.

At farmer level, and even though f.he case study has not entered con-.
életely into the extensit.)n phase, there are some direct repercussions.

‘In all the target areas many farmers have provided direct cooperation to
the technicians and they have also received some teéhnical feedback, mostly
in an informal manner and in aspects beyond tth?work specifié to the case.‘

Many of them have received inputs, for plots as large as 1000'n2 and 0.7

1/

ha— during verification trials. 1In some of the target Areas, such as

1/ 0.7 ha = 1 manzana, land measurement unit used in Central America.
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Matagalpa in Nicaraqua, some technical elements have been picked up by
several farmers even from evaluation plots without any transference effort.
In other areas farmers seem .to be imoising théif confidence in technical )
personnel; at;. least in accepting to interact with them.

| The direct interaction between researchers and extensionists at the
area level is benefiting both groups and the farmers. However, there is
much tb_do yet, to reinforce the research-extension trangition and extension
phase i.n ‘the approach within the case study. 1In the same way there are
still needs for developing specific and simpler procedures, particularly
fof the ;'grey areas" which coincide with the transitions among different
phases of the approach and with the interaction among institutions. All
these will be crucial in relation to the organization among institutions
and political commitment to a contiﬁuous and efficient technoloqicél devel -
opment effort, given their resource endowment.

So far the methodologic#l evolution and state of'éeveloplent of the

research approach described is very promising. However, the awareness and
willingness of the technicians ix_:volved in this type of Qo:k at field level,

might become as important as the approach itself for closing the time la

e i

between an initial investment in research for a given area, and its measurable
impact at farm level. This implies that even though temporary, efforts such
as this case study promise permanent benefit to the agri.cultpral research

institutes and farmers of the region.
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