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PREFACE

In cooperation with researchers in national agricultural research
programs, CIMMYT has sought to develop procedures which help to focus
agricultural research sguarely on the needs of farmers. The process
involves collaboration of biological and social scientists (for the most
part economists) for identifying groups of farmers for whom technologies
are to he developed, defining their circumstances and problems, screening
this information for research opportunities, and then implementing the
resulting research program on experiment stations and in the fields of

representative farmers.

The Instituto de Investigaciones Agropecuarias de Panama (IDIAP) is
a young institution, having been created in 1975, with the basic goal of
reaching Panamanian farmers with technologies appropriate to their
specific agrocconomic circumstances. With this goal in mind, an agreement
was sought with CTMMYT for cooperative work in an area-specific, on-farm
research prearam, che first one of its kind to be carried out in Panama,
and one whit .as expected to serve as a source of methodological and
organizaticnal experience in this type of research. The model program was
designed for the arca of Caisan under the leadership of IDIAP and with
techniical  support from CTMMYT, drawing on the experiences of other
couniries wheve national program and CIMMYT staff were jointly engaged in

farm-level rescarch.

The essential elements of the process which emerged were: 1) the
identification of potential research areas in terms of national
priorities, 7?) the organization of exploratory survey work, 3) the
delineation of tentative recommendation domains, 4) the implementation of
more intensive surveys where needed, 5) the prescreening of information
to identify leveraye points for biological research, 6) the initiation of
on-farm experimentation under conditions of representative farmers and
orierite<i lvs the survey process, 7) the adiustment of subsequent
experimentation in terms of yearly results, and 8) the orientation of

relevant. experiment station research in terms of the findings from the



surveys and on~farm experiments. These are the themes around which the

description of the work in Panama is organized.

The report describes the collaborative work undertaken in Caiszan,
the results in terms of technology development and farmer adoption, and
the present and potential implications for the organization of IDIAP
activities and allocation of resources. Fmphasis is given to
pre-screening and to the process through which amwal trials were
adjusted on the basis of earlier experimental results. We believe that
the Caisan experience offers solid evidence of the utility of on-farm
research and provides another example of how such research can be planned

and carried out within a larger research program.

The selection nf areas and farmers for this study was heavily
influenced bv national research priorities, especially bv a desire to
camit few resources in a convenient area so as ko limit the cost of
testing a new process. The process itself is readily applicable to
limited or extensive arcas and, prudently managed, is cost effective in

either case.

Similar reports from other countries, based on their wvaried
experiences, will follow in the near future. It is hoped that thev will
encourage an ever wider application of on-farm research as decision

makers sce the utility of the process and the aitermative forms for its

implementation.
Rodrigo Tarte, Donald Winkelmann, Director,
General Director, : Economics Program,
IDIAP CIMMYT



T. ™F MATTIONAT, FRAMIFVWIORK AND TF'F. TNSTTITUTIONAT. ORGANTZATTON OF IDIAP

Panama has characteristics which distinquish the country from the
rest of Central America. First, the effect of the Panama Canal on the
economv  has led to the development of an important financial and
cammercial sector cgeared toward international trade; this is reflected in
the relative importance of the services sector within the countrv's gross
national product (about 65%). Second, Panama's rich natural resources, in
relation to its pooulation of some two million, and its ecological

diversitv of fer the motential for self-sufficiency in food procduction.

The agricultural policv of the aovernment during the nast decade is
a clear indication of its intention to increase domestic production of
basic grains to satisfy the rising per capita ievel of consumption of the
arowina population. In particular, the govermment's pricing policv has
stimulated domestic grain production for impor’  substitution. In the
carlv 1970s, relative nrices of basic mraiiis increased as a result of a
sustained program  Hf aovernment-cquaranteed prices. In addition, the
rrograms of MIDA, BDA, and TMA 1/ were hroadened and geared taward

production and income-redistribution objectives.

Until 1975, aagricultural reseacch had heen carried out by the
Ministrv of hariculturai Development (MTDA), the University of Panama,
and varicus wublic and oprivate institutions. Then the Agricultural
Research Tnstitute of Panama (TDTAP) was created for the purnose of
consolidating rescarch forces to effoctively reach Panama's farmers;

research scientists from MIDA formed its micleus.

A quideline of the institution was that of focusing research on
srecific  reaqions and crops  for the develooment of technoloaies
anpropriate to representative farmers in areas defined as hiah national

nriorities. Rescarch could thus be concentrated on the meost  irportant

1/ Ministeorio  de Desariollo  Aaropecuario, Ranco  de  DNes=arrollo

Naropecuario, ano Instituto de Mercado Aqropecuario.
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farmer problems and the scarce resources of IDIAP used to best advantage.
Its activities were planned in a sequential pattern to pemmit
rethodological adjustments as experience wac gained and to provide a

framework for the training of a corps of national on-farm researchers.

In 1978, the first such program began in the area of Caisan with the
cooperation of CIMMYT and a former CIMMYT trainee was assiamed as
coordinater of the program. At the same time, the issues which would
shape IDTAP's institutional oraanization were being discussecd and Caisan,
its first area-specific, on-farm project, was cxpected to be a source of

experience for the development of research procedures for IDIAP.

The Caisan program was planned and carried out strictly within the
limits of the human and financial resourccs normally available to TDIAP.
Thus, the cooperation of CIMMYT (development of procedures and
in-service training) 2/ was designed in such a way as to not exceed

normal resource allocation for area-specific programs.

Since the Caisan Program was designed to be one of Jlearning by
doing, no detailed, predetermined methodologqy was specified for use in
the various rescarch stages. Nevertheless, certain characteristics were

defined which condition:d the precedures to be followed. Theyv vere:

1. To be area rpecific with the purpose of increasirqg, in the short

run, productivity and income of representative farmers of Caisan.

2, To use a farming system perspective, focusing on priovityv crops and

concentrating on the most promising research  opportunities

- For more detail see Martinerz, Juan Carlos, and Gustavo Safn,
"Evaluacién Fconbmica de los Programas por Area del TDIAP: El Caso
del Programa de Caisan". Documento Preliminar, CIMMYT, México,
Diciembre 1982, Section TIT.
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in terms of their potential for increasing productivity and income

3/

for target farmers. —

3. To use on-farm research procedures including: a) surveys to
ascertain farmer circumstances and prevailing cropping patterns, arA
b) on-farm experiments carried out on fields of representative
farmers and featuring major research opportunities identified
through the surveys.

II. THF CAISAN PROGRAM: PLANNING STAGE
In the following sections, the lessons learned in carrying out the
Caisan program will be described in terms of methodology used and

specific technologies developed for the farmers of the area.

Information Gathering at the Farmer lLevel

In order to understand the agroeconomic circumstances of farmers in
the Caisan area, available secondary information was analyzed as a first
step. The area includes about 10,000 hectares with some 300 farmers from

the cammnities of Fila Caisan, Caisan Arriba, Primavera, (Caisan Centro,
Plaza Caisan, Alto la Mina, Bajo la Mina, Caisan Abaijo, and Bajo

Chiriqui.

The acricultural zone is concentrated in the western part of Caisan,
where the land is flat or slightly hilly. The rest of the area has
irreqular elevations and is used for perennial crops or for livestock.
The anmual average rainfall is 4,000 mm, and the temperature randges from

18°C in the drv season to 22°C in the rainy season.

3 Byerlee, D., L. Harrington, and D. Winkelmann, "Farming Systems
Research: Issues in Research Strategy and Technology Design.”
American Journal of Agricultural Economics 64 (5): 897-904, 1982.



The soil of the region is of relatively homogenecous fertilitv, being
of volcanic origin with a sandy texture and granular structurc. Tt is
deep black soil, well drained and with a high organic conctent. The most
important crops are maize in the first cycle (March to September) and
beans in the second (October to Januarv). Thesc were to constitute the

target crops of the program.

Within the framework provided through secondary information, an

informal survey was made to get further information ahout the farmers of

the area, tbheir vrevailing production systems, and their most important

procuction nroblems.

The exploratory survey led to a formal survey, more rigorously

focused on the production problems of the area. Tt was designed to
clarify certain aspects of prevailing production conditions which were
identified in the ewploratorv survey and would be of value for further
research. The informal swvey took place in Auqust, 1978, and the formal

survey in December of the same year.

The formal survev concentrated on maize in the first cycle within
the maize/bean rotation system. The survey sample was taken from a list
of farmers included in the 1970 National Census and urndated during the
informal survey; a random sample of 52 farmers was selected for

interview,

The formal survey verified and, in some cases, cuantified the
hymotheses formulated from the informal survey. Almost all of the farmers
produced maize (98%) and, of those, the maiority rotated the crop wit::
beans on the same plot (70%). This confirmed the relative importance of

the taraet crops, maize in the first cycle and beans in the second.

It was found that beans were planted after the maize harvest and
after comlete seed bed preparation. Therefore, within this croopina

svstem, the two crops presented a minimum of interaction.



Use of Survey Intomation to I’Iglﬂ_ﬁk’ﬂ(él’il_ﬁﬂ\jj_] Vgg_rk_

1 Definition of Recommendation Domains—-With the results of the

questionnaire in hand, the first task was that of developing tentative
recommendat ion domains, qroups of farmers whose agroeconomic
circmstances were sufficiently similar to permit the development of
recommendations valid for all members of the group. 4/ The first line of
differentiation was bhv location. Secondary information had shawm that
Raio Chiriaqui had agraclimatic characteristics similar to the rest of the
zonc, tat that access roads into the area were often impassable, posing
serious market access difficulties. This led to the hypothesis that
farmer circamstances for Bajo Chiriqui (Recommendation Domain 1) were
different than those of the rest of the study area (Recommendation Nomain

2).

This hypothesizs was verified hy the results of the survev which
showed that there were marked differences in the use of inputs hv farmers
of the two arcas {(Table 1). Pecause of the differences, technologies
feasible “or the two groups for the near future were different. Since the
Caisan resncarch prooram staff worked —ith limited resources, efforts were

concentrated on Pecommendation Domain 2.

TABIE 1. First Definition of Recommendation Domains: Comparisen of
Maize Production Practices for Baio Chiriaqui and the Rest of
the Caisan Area, Maize, First Cvcle

RFCOMMIFNDAT [0} PFCOMMFNDATTON
DOMATM 1+ PDOMATN 2:
TFCINOTNGTCAT, PRACTTCT PAJIO CHITRTOUT REST OF THE. AREA

(percent of farmers using the practice)

Mechanized land Preparation 0 74
Use of Herbicides 0 66
Use of Fertiliners 0 57
Use of Tnsecticides 0 o0

Source: Caisan farm survey, December 1978

4/

— Bverlec, Derck, HMichael Collinson et al, "Planning Techrologies
Appropriate to Farmers: Concepts and Procedures." CIMYT, Mexico,
1981.
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2. Pesearch Opportunities--As mentioned earlier, experimentation must

be carried out in relation to the representative agroeconomic
circumstances of the recommendation domain(s), concentrating on the most
promising research opportunities in terms of potential increases in

productivity and farm income.

The info.mation obtained from the farmers themselves, along with the
perceptions of the researchers, made possible the limiting of rescarch
components to a minimum number for incorporation in  the on-farm
experinental phase. Those technological components to be incorporated in
the first round of trials were determined as vell as bentative ideas for

future rescavch cveles to be verified during the first vound of trials.

2.1 Technological Components for the First Cvcle of On-Farm Fxperiments

Weed Control--Weeds constituted a major preblem in Caisan maize
production. The natural fertility of the soil plus the ample rainfall led
to a high incidence of weeds in farmers' fields-—a proniem clearly
perceived by tlo faarers themselves and confirmed by the formal  suarzoyv

(Tabie 2). Given the socloeconomic circumstances of representative

TARLE 2. TLimiting Factors Tn Maize Production According to Farmers

GRADE,  OF  TNTENSTTY

PROBTEMS SERTOUS MNOT GERTOUS TCOTAL RPPORTS
No. Reports % No. Reports % No. %

Weeds 30 85.7 3 8.6 33 94.3
Todging 27 77.1 6 171 33 94.3
Shortage of

Farm Lahor 18 51.4 7 20.0 25 71.4
FErosion 11 31.4 10 28.6 21 60.0
Tnsects 10 28.6 9 25.7 19 54.3
Iack of

Machinery 14 40.0 2 5.7 16 45.7
Cther 6 17.? 7 20.0 13 37.2

Source: Calsan farm survey, Decemrber 1978



farmers, e.g., scarcity of farm lahor and high labor cost, timely

weeding bv hand was not feasible.

Caisan farmers, from the point of view of the weed problem, faced a
situation that may bhe defined és "transitional"--they were already
seeking mecthods other than hand weeding to improve overall weed control.
and increase the productivity of the limited farin labor force. For that
reason, fthe majoritv were already using 2,4-D in applications of one

liter per hectare, 30 days after planting.

As a result of this situation, there was an opportunitv for
developing, in the short term, alternative technologies in chemical weed
control for increasing maize production and labor productivitv, with
clear econcmic benefits for the farmer. These alternatives were initially
centered around the use of a selective herbicide, atrazine, although

other chemical control possibilities were also analy. A,

Spatial Arrviwaemen.-Dongity--Almost all of the farmers used "mateado"

planting, i- oqularly spaced hand planting. The hills were spaced ahout
one meter anart, with four seeds per nill, thus giving a density of about

40,000 plants per hectare at seeding.

Tn this csse, the research hvpothesis was related to the weed
control problem. “he irregular vlanting arrangement made chemical weed
control difficult and so program rescarchers proposed planting in rows.
Tt was also felt that adequate chemical weed control weould permit A

greater plant density than that used by the famer.

Fertilizer Pocuiremonts--fs a reanlt of the survey, the problem of

fertiliver use was seen o have several distinct Tacets:

1. From the nraduction point of view, the “Tarmer seemed to be familiar

-

with the use of chemical  fertilizers; novertheless, a  larae

percentage (47°) did not use any. Those vho used fertilizere (58%)
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applied it at a rate well below the recommended 400 lhs/ha of
10-30-10 or 12-24-12. The hypothesis of the researchers was that
response to fertilizer, if any, would not be substantial.

2. From the point of view of credit policy, the maize programs in the
area had emphasized two things, mecharization and fertilizer use.
While mechanization had been fully adopted by the famers, the same
was not true of fertilizers. As the bhank was experiencing a high
rate of repayment default in the area, it was important to clarvifv
the importance of fertilizer use in the Recommendation Domain,
especially as to whether, considering the farmers' practice (low
dosage), the rate of return associated with additional fertilizer

usc would be greater than the opportunity cost of capital.

Lodaing--The strong winds in the area, particularlv during June and Julv,
represented an important risk in the production process. In the farmers'
eyes, lodging was one of the most important problems, second only *o
weeds (Table 2). Table 3 shows the frequency of wind damage in the las*®
five vears, and the months in which it occurred. MNearlv 80% of the
reported cases of wind damage took place during June or Julv. The
frecuency of damage was variable, although during the aiven perind all
the farmers had suffered some damage on at least one occasion, the
maanitude of harvest losses depending on the size of the affected area
and also on the state of maturity of the maize at the time. Amona the
elemonts that contributed to increased incidence of wind damage in the
zone was the excessive height (usually over 3.5 meters) of the maize

variety used by the farmers.

Tn spite of the fact that other shorter varieties had been tried in
the area (among them Tocumen 7428), they had not been accepted hv the
farmers. According to reports they vere not sufficientlv resistant to the
excessive humiditv characteristic of the arca--thce ears rotted and the
husks did not close well--and vield did not surpass that of the local

varietv,

Tn view of the experience of the fammers with other varieties, it

was decided not to experiment with new varieties in the first stages of



MARTF 2, Date and Trequency of Todging

NUMBFR OF YIARS TN WHICH WTND DAMAGE HAD OCCURRED

MONTTE IN TIE TAST FTVE YFARS
No
1 2 3 4 5 Response Total

Mav 2 ] - - - - 3
June 6 - 2 - 5 - 13
July 1 4 3 - 5 - 13
August 1 - - - 2 2 5
Total 10 5 5 - 12 2 34

Source: Caisan farm survey, December 1978

the work, but to design a modest program for the reduction of the nlant
height ot the local variety. From the survev, it wacs believed that, in
the short term, the increase in productivity and income from other
research components f{such as weed control and plant aensity) would be

superior to that from the use of new varieties.

2.2 Technological  Conponents Bevond the TFirst Cvels--The foregoing

section has presented the prescreening of technological compeonents for
inclusion in the first cycle of maize experiments. The idea was to
concentrate the rescarch on a minimum nuber of new techneological
comonent s which could be managed bv the researchers assigred to +he
program ~nd thus cuickly result in feasible technological alternatives
for frarcct farmers. By the very naturce of the research strated: it ie
clear that the selection of technological comporents did not exhaust all
of the problems of the area nor did it completely determine the future of

the research.



In particular, there was concern about erosion as reported by the
farmers (Table 2) and confirmed by direct observation; this together with
the lack of machinery and scarcity of farm labor led to the considerat.ion
of future research on zero tillage as an alternative to the conventional

tillage nresently oracticed.

Tt was decided to postpone the incorporation of tillage practice as
an exverimental variable until more information could be obtained to
permit the validation of hypotheces associating it with chemical weed
control. The technical aspects of the practice needed to be bhetter
understood  hefore hecoming involved in the relatively more complex

research issies associated with zero tillage.

Tnformation qgenerated at the planning stage had not fully clarified
the nature and magnitude of the insect problem, particularly soil
insects. Tt was hoperd that the first cycle of experiments would shed
additional light on this research issue for inclusion in future phases of

the researchy program.

Rescarch Strategy and Trial Management

Through the process described in the previous section, Tive
technological components were selected for inclusion in the initial

stages of experimentation:

1) Weed control

2) Spatial arrangement - density
3) Nitrogen recuirements

4) Phosphoras requirements

5) Toddging
It was decided that the last component would be handled separatelv

from the others in a special maize improvement program to reduce plant

height. TIf successful, the effort would permit a reduction in the

10
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production risks associated with lodging. Given the nature of plant
breeding, the payoffs from this effort would be in the intermediate term.

The remaining research components, all involving on-farm trials,
were organized into two groups according to the nature of the problem
being addressed, the time period in which research pavoffs could be
expected, and the research priority assigned to the component.

The first group included the components weed control and spatial
arrangement-density which were expected to play a kev role in the program
in terms of their potential for increasing productivity and income. Also,
the probleams to be confronted in the two areas were strictly ones of
production; no limitations were anticipated in terms of policy or
availapilitv of inputs. Research on the componerts was set for the near
term with results leading to recommendations expected after two cycles of
experimentation. The zabove considerstions led to these two component.s

being asigned first priority in the research program.

For the medium-term research horizon, and of second prioritv in the
initial rrscarch phase, were the components of nitrogen and phosphorous
requirements. Interest in those components was not rectricted to the
area of production, bat was also related to agricultural policv. Credit
programs in the region haa traditionallv emphasized the use of
fertilizers; nevertheless, even though the farmers were familiar with
fertilivers, almost half did rot use them, and of these who did, amounts
less than those recommended were used. There was no evidence of
fertilizer re?%p})nse in the area, and the perception of the researchers
was that, given the natural fertility of the land, ever if such a
response cxisted it micht not be substantial. Therefore, the inclusion in
the research program of fertilizer treatments as experimental variahles
was addressed more towards policy mal ers than farmers. This more complex
nature of the fertilizer problem (production/policy issues) decided the

medium-term horizon assigned to this group.

The qrouping of the components was not merelv taxonomic, but rath r
had implications for the management of the experiments. The four

11



Zt
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Source: Caisan program, maize, first cycle
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DI--improved practice in



technoloaical comnonents were incorporated as experimental variables in
uniform trials of an exploratory nature, with the main effects and
interactions studied through a factorial arrangement 24, in relation to
the farmers' practice. The exploratory experinents were complemented hy

levels trials in which exteriments were carried out on various types of

herbicides, amounts and times of application, and application rates for

nitrogen and phosphorus.

In the trials incorporating weed control and  spatial
arrangement-density as experimental variables, the nature and levels of
non-experimental variables were set at the prevailing and rzpresentative
practice: of area famers. This allowed the results of the trials to be
evaluated directly in terms of their potential impact for representative

Tarmers in the recommendation domain.

The fertilizer studies., oriented toward the medium term, were
handied "as if" the farmers were going to adopt the improved weed control
alternatives to be doveloped by the program. The researchers were
confident that this would occur because of the information availabhle
through the initial surveys. Consequently, these variables were fixed at
improved levels; the check levels in the experimental variables were in

all cases the corresponding farmer practice.

III. TIRST CYCTE RESUTLTS AND THEIR IMPLICATIONS

Ixploratory Trials

The exploratory trials of 1978 attempted to analyze the aaroeconomic
impact of the new technological components for representative farners in
the recommendation domain, as well as to see the interactions among the
components. The exploratory analysis had a double purpose: 1) to verify
the hypotheses set at the planning stage of the program in the
identification of priority pro»lems, and 2) to analvze the agroeconomic
feasibilitv of developing corresponding technological alternatives. In
other words, the hope was to identify the prioritv problems and, at the

same time, contribute information for their eventual solutior.

13



Thus, six trials incorporating four of the five technological
components chosen as priorities for the first cycle of experiments were
carried out, utilizing an incompletely randomized block design with a
factorial arrangement of 24 and without replications. The criteria for
fixing the levels of experimental variables was that 1) farmer practice
was always used as one level, and 2) the other level was one that would
permit the detection of main effects and interactions should thev exist.

The rcasons for not replicating the trials in each locality were of
diverse nature: 1) in choosing bhetween statistical vigor (more
replications por site) and a wider sampling within the recommendation
domain (more localities), the rescarch team gave more weight to the
latter; 2) resecarchers felt that trial plot size requested of farmers
should he minimal in the initial stage of the research, when the farmers
were not acquainted with either the staff or the nature of the vrooram;
3) resecarch sites were carcfully selected to fit characteristics of the
recommendation domain, presumably leading to less across-site variability
and allowing sites ‘o be treated as replications once across-site
consistencv was verified; and 4) the design-arrangement of the trials
contained "hidden" replications which permitted partial statistical

analvsis per locality if necessary.

Of the *rials, one was eliminated because of unusual damage by
animals; of the remaining experiments, the lowest average vyield was
obtained using present farmer practices (2.9 t/ha) while the greatest
vields were obtained when all alternatives to the farmers' practices were
included (6.1 t/ha). Table 5 shows the rssults by location and the

average for the recommendation domain.

Table 5 also 1illustrates the potential impact of the factors
considered. On the one hand, there is marked yield advantage for the
alternative herbicide and planting distribution-densitv practices, with
the average vield advantage being 0.9 tons per hectare for each

component. On the other hand, the effect of chemical fertilizer use is
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TABLE 5. Ixploratorvy Triais: Main Effects by Location

MEANS OF AVERAGE YIFID
TREATMENTS AVERAGE YTEIDS BY T OCATION FOR THE
T II JIT Y Y RECOMMIENDA -
{tons/ha, 14% humidity) TION DOMATN
H 4.1 3.8 3.8 3.6 4.1 3.9
HY 5.4 5.3 48 40 4.7 4.8
Main Effect 1.3 1.5 T.0 0.4 0.6 0.9
D 4.3 3.8 3.4 3.6 4.2 3.9
DY 5.3 5.2 5.2 4.0 4.5 4.8
Main FFfect 1.0 1.4 1.8 0.4 0.3 0.9
N 4.9 4.3 4.3 4.0 4.3 4.3
N7 4.7 47 4.4 3.6 4.5 4.4
Main E%fect -0.2 0.4 0.1 -0.4 0.2 0.1
4.7 4.7 4.2 3.7 4.0 4.3
Py 4.9 4.4 4.5 3.9 47 4.5
Main E%fect 0.2 -0.3 0.3 0.2 0.7 0.2

Source: Taisan trials, first cycle, 1979

(H--chemical weed control; D--spatial arrangement-density; N--nitrogen;
P--phosphorous; 17 improved practice; 6 other practices)

practically nil, with positive and negative values around zero, depending
on the Jocation. With this consistency in results obtained across
locations, a statistical analysis was carried ou- for the group of
experiments, treatina the locations as repetitions. The results are

presented in Table 6.

One can clearlv see the high significance obtained for the weed
control and planting distribution-densitv components. The interaction of
the two components was statistically significant at the 10% level +hich,
even if not conclusive, clearly indicates a research path {0 bhe
continued. Since each factor of the interaction is highly significant,
the agronomic explanation that stems from this relationship would seem to

be that more efficient weed control might eliminate weed‘conpetition
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TARLE 6. Exploratory Trials: Combined Anova for the Five Locations

DEGREES OF SUM OF MEAN
SOURCE OF VARIATION FREEDOM SQOUARES SQUARES F. CAIC,
Repetitions a4 8.5531 2.1383 2.2688
Blocks 5 2.4207 0.4841 0.5136
H 1 19,7011 20.9031*
D 1 19,5031 20.6930*
N 1 0.0211 0.0224
P 1 0.9901 1.0505
HD 1 2.8501 3.0240
HN 1 11.0811 1.1471
HP 1 0.0061 0.0065
DN 1 0.0781 G.0829
DP 1 0.0361 0.0383
NP 1 0.0001 0.0001
HDN 1 2.1451 2.2760
HDP 1 0.5611 0.5953
HNP 1 0.2101 0.2229
DNP 1 3.0031 3.1863
Error 56 52,7798 0.9424
TOTAL 79 113.9400
CV = 22%

Source: Casian trials, first cycle, 1979
* Gianificance 0.01

(Il--chemical weed control,; D--spatial arrangement-densitv; N--nitrogen;
P--phosphorous)
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for light, space, and perhaps nutrients, allowing a more densely planted
and better distributed planting alternative.

With respect to the nitrogen and phosphorous components, Table 5
showed that there was virtually no impact on vield. The statistical
analysis (Table 6) also indicates that there were no significant
differences in yield due to the use of those chemical nutrients. There is
an agronomic explanation for this fact, resulting from certain
characteristics of the recommendation domain. First, Caisan is a
relatively new maize production area with good soil structure and high
natural fertility. In addition, in the maizc/bean rotation, the bean crop
probably contributes nitrogen to the naintainance of natural soil
fertility; there could also be a residual effect from the phosphorus
applied to the beans in the second cycle (aroud 10 kilos of N, 40 kilos
of PZOS’ and 18 kilos of K20).

In analyzing the economic feasibility of the technological
alternatives incorporated in the exploratory trials, the agronomic impact
was used as the basis. In this manner, the components that showed
significant vield impacts and first order intevactions (weed control and
spatial arrangement-density) were analvzed for their cconomic viability
as compared to tlie actual farmer practices in the recommendation domain.
Table 7 shows that the Hl and D] alternatives presented an ample margin
of profitability, with marginal rates of rcturn (MRR) of around 700%.
Based on the interactions detected in the agronomic and statistical
analyses of the components, the MRR of HlDl suggests that the components
should he considered together.

Up to this point, the empirical evidence from the analvsis of the
first cvcle of exploratory trials indicated, with an ample margin of
confidence, clear opportunities for the development of new technological

alternatives for chemical weed control and spatial arrangement-density.

For the rest of the variables considered in the exploratorv triale,

(nitrogen and phosphorous), there were no significant differences in

17



TARTE 7. TFeonomic Analysis of Exploratory Trials: Viability of
Alternative Technologies in Chemical Weed Control and Spacial
Arranadement-Density*

TFECHNOLOGICAL ATLTERNATTVES
CONCFPT HODO HD D H,D

o'l 170 11
Yield, ton/ha 3.6 4,2 4.2 5.5
Adjusted Yield (-10%) 3.24 3.78 3.78 4,95

GROSS PFNEFTT (S114/ton)** 369.36  430.92  430.92  564.30

VARIABLE, (0STS (VC) 15.23 23,05  31.57 39.39

Weed Control

2,4-D (51.63/1%) 1.63 1.63

Gesaprim ($7.19/2.5 kq) 17.97 17.97
Plantinq

Seeding Rate, kg/ha 13.00 16.00 13.00 16.00

Cost/ha (50.22/ka) 2.86 3.52 2.86 3.52

Lahor, days/ha 3 5 3 5

Tabor ($3.58/day) 10.74 17.90 10.74 17.90
NET BENEFIT (MP) 354.13 407.87 399.35 524,91
Increase in NB 53.74 117.04
Tncrease in VC 7.82 16.24
Marginal Rate of Return 687% 716%
Source: Caisan trials, first cycle, 1979
* Htrogen and rhosphorous recuirements show no sigrificent

Aifferences hetween treatments and so were not included in the
economic analysis

*k Field price of maize
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yields. Without going through the economic analvsis of the data, it can
be tentatively inferred from the agronomic responses that the farmers'

5/

practice was the most reasonable technological alternative. =

In short, the exploratory trials confirmed the original preliminary
identification of the problems facing farmers in the recommendation
domain and, at the same time, permitted the exploration of alternative

technologies that promised significant economic henefits for the farmer.

Levels Trials

Complementing the information from the exploratory trials, the
levels experiments provided greater depth and detail about the hehavior
of some of the experimental variables considered in the cxploratory
experiments. For the first cycle, levels trials were carried out for: a)
types of herhicides and dosages, bh) types of herbicides and application

timing, and ¢) levels of nitrogen and phosphorus.

Types of tierbicides and Dosage--Two herbicide by dosage trials were

planted using a conplete randomized block design with tour repetitions.
The variables considered were application dosages and combinations of
Gesaprim 80, Prowl, Alachor, and 2,4-D, including in the trials farmer
practice (2,4-D 30 davs after planting). The results showed significant
differences for both locations (at the 1% significarnce level) between the
farmers' practice and the altermnative chemical controls considered in the
experiments. The analvsis by location showed that the farmer could
significantlv increase his vields bv using alternative methods of
chemical control. The combined analvses from the two locations show

significart differences in the treatments.

With these results, economic analvses were carried out  for the

locations, both indivicdually and cambined. The Gesaprim 80 treatment,

5/

= lLikewice, if we act "as if" the differences were significant and
complete the cconomic analysis, we will find that the increase in
vield far from compensates the costs inourred in the purchase ard
application of the chemical nutrients under consideration.
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veing a 2 kg/ha amplication during the pre-emergen::: stage, was superior
to the other alternatives, with a marginal rate of return greater than
250% at each location as wrll as in the combined analysis. This chemical
control altemative is the same as that used in the exploratory trials,
except that, in the latter case, the dosage was slightly higher (2.5
kg/ha). This application rate showed an equally high marginal rate of

return.

Poth aroups of experimental trials (exploratory and levels) showed
consistent results for this experimental variable, both in the
qualitative (tvpe of herbicide) and quantitative (dosage) aspects, and
confirmed the viahility for the fanmner of more efficient altemmatives of

weed control.

Types of Ilerbicides and Timing of Application--Two herhicide experiments
were conducted to compare altermative applicatior timirs patterns, using
a comlete randomized bHlock  desion with  four  repetitions. The
applications weve wade 0, 5, 0, 0, and 0 days after planting, and
Gesaprim 80 and 2,4-D (including the frmer's practice) were used as well

as a check treatment of no chemical control,

Tn hoth exreriments, problems with lodging due to high winds
affected the accuracv of the vesults, The lodging problems occurred near
plant maturity and, consequently, the impact on average vield levels was
not grec'. Nevertheless, from the moint of view of tvrial management, the
presence of lodged plants within the plots affected the accuracy of the

agroncmic and yield data obtained from the trials.

With this cualification, significant differences were not found for
the different treatments, cxcept when compared to the check treatment.
Thne information obtained from this groap of esmeriments did not
contribute to the clarification of the issues involved as had heen the

case in the preceding trials.
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Tevels of Nitrogen and Phosphorous--Two nitrogen by phosphorus levels

experiments were planned. The design utilized was the complete randomized
block with an incomplete factorial arrangement and three repetitions.
These included .ive levels of nitrogen and phosphorus (from 0 to 150
kg/ha) with a densitv of 37,500 plants per hectare. An additional
treatment was added which consisted of intermediate level applications

of nitrogen and phosphorus with a density of 50,000 plants per hectare.

The statistical analysis in both cases indicated that no signi‘icant
differences existed between treatments. Tn this group of experiments some
management problems were also experienced, e.q., insect attack and minor
animal damage. In spite of those problems, the consistency of the results
with those previously reported for the exploratorv trials added support
to the original hypothesis that there were no significant differences in

vield due to the use of nitrogen or phosphorus.

Integrating Survey and Fxerimental Results

The methodoloay used in the program included, after each cvcle, the
integration of the information from the surveys with the results of the
on-farm experiments. The data were reviewed, new hypotheses formulated,
and new lires of research charted, both for the on-farm research program
and for experiment station research. Wnere appropriate, recommendations

for farmers were made as well as those for agricultural policy.

The exploratorv trials showed significant first order effects for
herbicides and spatial arrangement-densitv and, to a lesser degree,
interactions between those variables. The marginal rates of return for
the research components, planting 50,000 plants/ha and using Gesaprim R0
at 2.5 kg/ha, were above 700%. This confirmed the hypothesis that clear
opportunities existed in  these technological  components  for  the
development. of viable alternative techrclogies for representative farmers
to increase the productivitv of the land and lahor devoted to maize

production.
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The results of the levels trials on herbicides were qualitatively
(types of herbicides) and quantitatively {dosage of 2 kg/ha in this cascj
consistent with the results of the cxploratory trials. This, along with
the high economic marain of profitabilitv for the various cemporients, led
TDIAP to formulate recommendations for avea farmers after only one cycle

of experimenis.

The use of chemical fertilizers, in the explouatorv trials as well
as in levels trials, gave a nonsicnificant response confirming the
original hvpothesis formulated in the planning stage--the vse of nitrogen
and phosphorous, scparately as well in combination, resulted in neqgative
marginal rates of return. These results remained the same even when
fertilizer was  used with dmproved  weed control  and  spatial
arrancenent-density practices.  This  represented  a challenge  for
recommendation: on the use of fertilizers, at least until the information
obtained in the first cvele could be confirmed in later cvceles. Tt also
suggested that cpphasis placed on fertilizer use in credit programs he

re-examined.

Finally, the results obtained using the local maire variety in the
first cvcle of trials confirmed the hypothesized yield potential of the

' variecty.

farmers
For the future orientation of the rescarch program, the results of
the first cycle, together with the diagnostic surveys done in  the

planning stadge, suggested the following lines of research for the second

cycle:

1. Given that the hypothesis about the acroeconomi impact of adeqate
weed control seemed to be wvalidated, and considering erosion
problems and the lack of machirerv, it was decided to incorporate
the tillage system as an experimental variable in the next cycle.
This would entail analyzing the prevailing conventional +illage
sustem (mechanized) aqgainst an alternative of 7ero tillage with

chemical weed control.
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Given the impact obtained from the trials on herbicides and spatial
arrangement—density, and the interactions observed hetween the
camponents, the levels experiments for the next cycle would examine
the variables jointly (herkicides by density) in order to determine
more precisely the relationships between them and confirm optimum

levels.

Given the efficiency shown by the contact herbicide, Gramoxone, in
the control of prevalent weeds in the bean cycle and its relative
lower price, it would be incorporated into the program as a

complement and/or altermative to Gesaprim 80.

Given the impact that Gesaprim had in the first cycle, and the
prevalent maize/bean rotation system, it was decided to analyze the
residual effect that Gesaprim had on the bean crop, using a
factorial arrangement (dosage of Gesaprim per days after its
application in which heans are planted). Tn order to save time and
reduce research costs, this factorial arrangement would be carried
out on the border rows of the herbicide by density triale. The
hypothesis was that high precipitation would eliminate anv residual

effects on the heans.

Given the impact of spatial arrancgement-density, plant population
would be more closely monitored in future experiments, particularly

during the first month of crop development.

Given the results of the fertilizer trials, plus the medium-term
horizon used for those variables, experiments would be carried out
on continuous plots to analyze, in the longer term, the irmpact en
natural soil fertility of more intensive production practices in the

maize/bean crop rotation.
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With these hypotheses ahout zero tillage, four exploratory trials
were planted that included this variable along with spatial arrangement-
density and nitrogen and phosphorous requirements. The results of three
of the trials (one was lost due to heavy lodging) confirmed the results
of the previous cycle with respect to the last three variables. The nrew
experimental variable, the tillage svstem, showed statisticallv
significant differences (5%) in vield levels at only one of the harvested
locations. In that case, the main effect was positive, with hig! or vields
for zero tillage. In the other two locations, no significant differences
were encountered nor did across-site analysis sh-aw significant vield
differences. The results, therefore, were consistent with the research

hypothesis that zero tillage would not significantly affect vields.

With respect to the economic dimension, Tahle 8 shows partial
budgets for conventional tillage and zero tillage assuming that vield
would remain the same under bhoth tillage sysvems. A comparison of the
costs associated with the two systems shows that zero tillage results in
a 44% reduction as compared to the conventional tillage svstem. This
reduction is onlv in terms of immediate savinos, not taking into account
the implicit cost of erosion associated with conventional tillage, a cost

clearly apparent to representative farmers in the area.

In the levels trials, three herbicide bv plant density and three
fertilizer trials were planted. The herbicide hy density trials were
included to confirm the interactive effects observed for those variables
in the exploratory trials conducted during the Ffirst cycle. Also the
herbhicide, Gramoxone (paraquat), was included in order to compare its

effectiveness with the previoaslv used nerbicide, Gesaprim 80.

Unfortunately, the loss of a considerable number of plots in the
levels trials due to heavv lodging made it irpossible to carrv out the
quantitative analysis, and onl' the field observations made during the
growing stages were available ror use hy the research team. (The lodging
occurred late and had little impact on vield. Tt did, however, make
measurement. so difficult that there were doubts as to accuracy.) Those

observations indicated that both the preemsraence applications of
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TABLF. 8. Fxploratory Trials: Partial Budgets for Conventional and Zero
Tillage Systems

ACTIVITY AMOUNT UNIT COSsT VARTABLE, COSTS
Conventional Tillage 45.00

Plowing, 3 Passes 3 hrs, tractor 15.00 45.00

Zero Tillage 26.0"

Chopping 2 days 4,00/3ay 8.00
Herbicide 1.8 liters 5.00/1 9.00

Lahor, Herbicide 2 days 4.00/day 8.00
Application

Rent, Rackpack Sprayer 1 day 1.00/day 1.00

Source: Caisan trials, first cycle, 1980

Gesaprim and the postemergence applications of Gramoxone provided
effective weed control. The same effectiveness was not ohserved for
2,4-D, confirwirg the results obtained in the previous cycle. With
respect to the residual effects of Gesaprim on the subsequent hean crop,
the trials showed that after 90 days there was practically no residual

toxicity in the soil.

Once again, fertilizer trials showed no economic response,
reinforcing previous conclusions on those components. These results,
together with an increaced filexibility in the credit program operating in
the area, &/ meyy Iead, in the near tomm, to a decrease in fertilizer use
with no effect on vields. Tn spite of the incidence of risk factors, ricsk
analysis was not needed hecause: 1) some of the alternatives were cost
saving and 2) the others implied only small additions to variable costs

but had hich rankings in benefits.

&/ Starting in 1980, the credit program for maize deemphasized

fertilizer use.
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The above results had the following implications for the orientation

of the program in the third cycle of experiments:

1.

Add the control of soil insects as an experimental variable in
the exploratory trials. The spatial arrangement-density
variable proved to be significant for yield potential in the
two previous cycles, and insect control would help assure

improved plant stand.

Maintain tillage systems and spatial arrangement-density as
experimental variables in the exploratory trials. The second
experimental variable is related to soil insect control and
demands more frequent countings of plant population during the
first month after planting to determine the effectiveness of

the insecticide control.

Maintain phosphorus requirements as an experimental variable in
the exploratory trials, but eliminate nitrogen.

Repeat the herbicide by plant density trials that were lost in
the previous cycle due to heavy lodging. Also, repeat the
experiments on residual toxicity to beans on the bhorder rows of

those trials.

Continue the medium-term fertility studies on continucus flat
land plots (slope less than 5%) and initiate fertilizer trials
on sloping lands (slope more than 5%).

For evaluating technological alternatives, conduct verification
trials (based on information obtained in the first two cycles)
combining tillage systems, spatial arrangement-densitv, weed

control, and fertilizer use.
Enlist representative farmers to plant demonstration plots on

zero tillage, under the supervision of the research team hut

with costs assumed by the farmers themselves.
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arrangement—density, and fertilizer applications. In light of the fact
that the new herbicides were already displacing 2,4-D in the area, the
incorporated farmers' weed control practice was changed to that of
Gramoxone use. The rest of farmer practice was kept as defined at the
planning stage. The design of the three verification trials was as

follows:

1. Farmer Practice (FP)

a) Conventional tillage

b)  Chemical weed control with Gramoxone: 1 lt/ha 30 days after
planting

c) Fertilization: 200 1lbs of 10-30-10 at planting

d) 40,000 plants per ha, planting arrangement "mateado," hills
about one meter apart, four seeds per hill

2. Technological Alternative 1 (TA 1)

a) Zero tillage
b)  Chemical weed control with Gesaprim 80: 2 kg/ha after planting
c) No fertilization

d) 50,000 plants per ha, planted in rows

3. Technological Alternative 2 (TA 2)

a) 7zero tillage

b)  Chemical weed control with Gesaprim 80: 2 kg/ha after planting
¢) Tertilization: 200 lbs of 10-3G-10
d) 50,000 plants per ha, planted in rows

According to previous research results, it was hypothesized that TAl
would successfully compete with FP in terms of decreased cost per ha, but
only marginally in terms of vield. TA 2 implied greater costs per ha than
TA 1, due to fertilizer application, and increase in vield was not

: expected to he significant.

The vields, variable costs, and net benefits associated with the

three production alternatives considered in the verification trials






TABLE 9. Economic Analysis of Verification Trials

CONCEPT ) TECHNOLOGICAL ALTFRNATIVES
: FP TA 1 TA 2
Yield, t/ha
Location 1 (heavy disease) 1.91 1.42 2.93
Location 2 (light disease) 4.25 4,24 3.89
Location 3 (light disease) 2.86 4,02 3.34
Average Yield, t/ha 3.01 3.23 3.39
Ajusted Yield (-10%) 2.71 2.91 3.05
GROSS BENEFIT ($1s3/ton)* 524,70 563.40 590.50
VARIABLE COSTS 126.70 65.60 129,50
Soil Preparation 48.00 29.30 29.30
FP (3 tractor passes) 48.00
Chopping, 2 days - 10.00 10.00
Gramoxone (1.5 1t/ha) - 8.30 8.30
Labor (herb. app., 2 days) - 10.00 10.00
Rent, Backpack Sprayer - 1.00 1.00
Planting 19.30 30.30 30.30
Seeding Rate, kg/ha 13,00 16.00 16.00
Cost/ha ($0.33/kq) 4.30 5.30 5.30
Labor, davs/ha 3 5 5
Tabor (S5/day) 15.00 25.00 25.00
Weed Control 5.50 16.00 16.00
Gramoxone (1 1t/ha) 5.50 -
Gesaprim (2 kg/ha) - 16.00 16.00
Fertilizer 53.90 53.90
200 1bs 10-30-10 43,90 - 43.90
Labor, 2 days 10.00 - 10.00
NET BENEFIT 398.00** 497.80 461.00**

Source: Caisan trials, first cycle, 1981

* Field price of maize
*k Dominated alternatives

Farmer Response: Adoption of Recommended Practices

Evidence from CIMMYT technology adoption studics shows that, when
technological recommendations are not adopted by farmers, it is usually
because at least some component in the recommendation is not consistent

with the circumstances of the farmers to whom the technoleay is
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directed. Y The Caisan research program was quided by the principle that
the best gquarantee for the adoption of recommended technologies was to
assure that rfarmer circumstances were taken into accourt from the
outset, leadirg to recommendations which were appropriate to those

circumstances.

The relationship between the researchers and representative farmers
was central to the rescarch paradigm of the Caisan project. This
interaction bocgan with the survev seauence, and continued through the
on-farm exporiments  and  the monitoring of the adoption of the
recommendations derived from the program. Thus, the research process

hbegan and erded with the farmer.

The technoloxyy transfer process followed in the project involved
farmer ficld dave at experiment and demonstration sites to discuss the
alternatvive tochnologies involved, With these elements, and the degree of
communication which eristed between farmers in the area, 10/ their
response exconded initial axgpactarions., Murthennore, famers themselves
played an active vole in the process of  toechiaoloay ceneration.  For
example, cooperating fammers modified the Gramoxone container so that it
could be used ac an applicator in the ficld, Similar fammer-originated
adaptations cccurred in oo tillage, Some farmers (particularlv larger
land?\olderé) found it difficult vo Tird the labor reauired by the manual
chopping of old stands, the initial steo of the vzero tillage alternative.
In consultation with the research teow., they used a light harrowing pass
instead of hand chopping to cul bhack che weeds and crops residues, thus

arriving at a minimun tillace system.

Given the rosponse of representative fammers to the technological
altematives developed through the reccacch project, TDIAP decided, after

onlv three cycles of research activity, to conduct an ~valuation of the

9/ Perrin, °r.r., and D.L. Winkeimann, “"Tmpediments  to  Technical
Progress on  Snall  versus  large  TFarms,"  American  Journal of
Agricultural Foonomics, 58:5, 1970,

10/

The farmwers weve organized in thaee "Juntas Agrarias," mainly for

buying inputs and obtaining credit.



TABLE 10. Adoption Survey: lLevels of Recommended Technologies

TECHNOI OGICAL ALTERNATIVES FARMERS MATZE AREA
(percent)
Appropriate Weed Control 61.4 60.9
Planting in Rows/Hicher Density 70.5 62.7
No Fertilizer Used 79.5 79.5
Zero or Mininum Tillage 43.5 23.0

Source: Caisan survey, first cycle, 1982

proiject, including the assessment of the social rate of return for its
investment in the program. 1/ The evaluation focused on two basic
aspects: 1) the impact on area fermers cf the adoption of recommendations
fornulated by the program, and 2) the methodological and institutional

spillovers of the program to other regions of the countrv.

The evaluation included an adoption survey related to the
technologies generated by the project. Table 10 illustrates the level of
adoption by 1982 for four of the components. Through contrast with data
from the original 1978 survey, the patterns of adoption over time were

12/ The difference in the percentage of farmers

also derived.
adopting minimum or zero tillage (43%), and its percentage of cultivated
area (23%), reflects the fact that small landholders had the least
difficulty in adopting the practice. This was probably because they
relied on hand labor, and the adoption of minimum or =zero tillage
practices was appropriate to their circumstances. In contrast, those

farmers with larger holdings had more difficultv in switching to minimum

11/ Martinez, Juan Carlos, and Gustavo Sain,"Fvaluacidn Econdmica de los
Programas de Investigacidn en Fincas del IDIAP: El Caso de Caisan",
CIMMWYT and IDIAP, 1982.

12/ 1bid., Section TV.

33






it were closely followed hv the national directing staff and intensively
discussed by researchers and directing staff in national meetings, field

days, and regional workshops.

In this way, the Caisan program reinforced the initial orientation
of IDIAP towards site-specific, on-farm research. Also, in the
methodological dimension, it provided concrete experiences, not only in
terms of what to do in on-farm research (surveys, experiments, etc.) but,
more important, how to do it, i.e., the informal survey leading to a
well-focused formal questionnaire, the prescreening of best-bet
technological components based on the assessment of farmer circumstances,
and the management. of experimental and nonexperimental variables within

the trials.

The program has provided solid evidence of the validity of the
research procrdures used. Farmer response, in terms of adoption of
resulting technologies, 1is proof of the degree to which program
recommendations fitted their circumstances. Also, the speed at which
adoption took place is a clear indication that the research opportunities
incorporated in the program were in fact important production problems

for representative area farmers.

The best indicator of the cost efficiency of the methodologv
utilized is the social rate of return on the investment required to
implement the program; the evaluation carried out in 1982 provided this
information. 13/ In fewer than four vyears, even assuming nro further
adoption after 1982, the social returns (basically accruing to area
farmers) were much greater that the amount invested by IDIAP. The rate of
return, using the most conservative figures, was 188 percent, clearlv
exceeding the opportunity cost of capital. When less conservative

. . 14
assumptions were made, the rate of return rose to 332 percent. 14/ These

13/ 1hia.

14/ 1hiq.



. . . 15 .
results, toaether with experiences of other countries, 15/ reaffim that
the apnroach used was efficient for rcaching taraet farmers with

appropriate technologies in the near term.

While the Caisan program was heing carrvied out, TDIAP was qgoing
through a systematic planning effort which resulted in an organization of
its activities into Programs (Aaricnlture and Tivestock), Subprograms
(crops aroupings——for example, bhasic arains) and Copmodity 10 search
Projects. While these vere the groupinas at the national level, thev were
cut across by the Regiona' Research Programs whose basic eonerational unit
was the areca-specific, on-farm research proiject. —‘-(l/ The central
management. vas organized with a Dircocor Geoneral, a Deputy Director
General and Mational Directors for Agricultural PResearch, Tivestock

Production Research, Planning, Transfer of Technologyv, Administration and

Svecial Proijects.

The area-specific, on-farm research activities have qone through
considera™le expansics since 1978 when the Caisan program was bequn with
only tuo national researchers. At present thev include five priority
areas in agriculture, involving the work of 24 national researchers, and

three briority areas in livestock with 21 res~archers.

While this arowth leaves no doubds as to the inportance given to such
activities bv IDIAP, it also brings to the surface a set of pressing
issues on the institutionalization of on-farm rescarch which demand the
attention of IDTAP central managerent. For this reason, a workshon for
TPTAP directing staff was organized, with the cooperation of CIMIYT, for

an intensive discussion  of the issues (organizational, managerial, and

15 A . y .

-—-/ For  examice  see o Fdgardo Moscardi et al, "Creating an On-Farm
Research Prexgram in Feuador., The Case of TNTAP's Production Research
Droaram.” CTMMYT Economics Program Working Paper, January 1983,

16/

— "Plan Anual de Trabajo 1982", TPTAP, Panama, May 1987,
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technical) arising from the field experiences in on-farm research. 17/
While the discussions were centered around Caisan, other experiences from
IDTAP and INTAP, Fcuador were considered as well. The moving from on-farm
research actions to an articulated on-farm research program had presented
many difficulties, some of which were intensively discussed through the
workshop. Institutional adjustments mav follow pending an internal "self

evaluation" meeting of IDIAP to be held in the near future.

From these experiences, several points emerge for consideration for
the consolidation of efficient on-farm research operations within IDIAP.
On the methodological front, it would seem that the diagnostic phase
should concentrate on those areas important for the experimental phase.
Also, research should begin with prevailing farming systems, tryina to
develop, for target crops within those systems, simple technological
alternatives rather than complete packages on complete alternative
systems for the farmer. This responds to t!» ncav-tem time preference
prevalent in the political and institutional environment of TDIAP, i.e.,
results arrived at in three years are preferred to those taking ten

yvears.

Also, there is a need for the assimilation by new staff rembers who
have joined TDTAP of the methodologies used for on-farm research as those
activities have expanded. This has multiplied the in-service trainina
demands to a point where thev can no lonager bhe satisfied bv the
training provided in international centers; it brings about the need for

alternative mechanisms for in-countrv training.

Closely related *o the previous point, as the ad-hoc on-farm
research technical groups are institutionalized, covering more areas and
involvint more personnel, the problem of the managerent  of on-farm

research activities becomes more comprox. Among other thinas, i+ requires

17 ) o s s

77 Manaqing the Institutionalization of On-Farm Research within TPIAP.
A Workshop for Directing Staff. IDIAP-CTMMYT, Volcan, Chiricui,
Panama, February 23-25, 1983,
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become completely familiar with the technological alternatives developed
and tested. In our view, this type of linkage (inteqgration) is essential
for an effective transfer of improved technological alternatives to

farmers.

The strategy of IDJAP has heen o emphasize on-farm research in the
initial stages of institutional development. The relative importance of
station research has, accordingly, decreased as more human and financial
resources have been allocated to off-station work. As on-farm research
activities prove to be successful, in term of impacts in productivity
and income of target farmers, IDIAP may find itself in a position to
attract more political attention and financial support for expanding its
experimental station research programs. This strengthening of station-
based research is an important element for generating a continuous flow
of improved technological components. As the central management of
IDIAP moves to resolve these issues, the institution will come closer to
realizing its full potential for benefiting Panamenian farmers cnd the
society as a whole.



