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INTRODUCTION
 

The CATIE/ROCAP Small Farmer Cropping Systems Project was a four

year project beginning in 1975 and ending on March 31, 1979. The prin

cipal objective of the project was to create a coordinated regional re

search approach for improving the cropping systems of small farmers.
 

The project was financed by the Regional Office for Central American
 

Programs (ROCAP) of AID, and was carried out through the Annual Crops
 

Program of CATIE. The Annual Crops Program was formerly called the
 

Department of Trol~ical Crops and Soils and was under the direction of
 

Dr. Jorge Sorir4, as head, and Dr. Rufo Baz'n, as acting head, until 1978.
 

In March of 1978, Dr. Pedro Ofloro became head of the Annual Crops Program.
 

The SFCS Project was carried out in the five Central American coun

tries. In Costa Rica, work was done in the Southern Pacific and Atlantic
 

regions and at Turrialba, CATIE's headquarters. The work in the Southern
 

Pacific region was centered near the town of San Isidro do El General,
 

in the areas known as San Rafael dc Platanares, Palmares de PU'rez Zeled6n
 

and Las Juntas de Pacuar, all in the "Cant6n" of Perez Zeled~n. The work
 

in the Atlantic region was done in the "distritos" of Cariari and Guacimo.
 

Cariari is in the "Cant6n" of Pococl, and Gna'cimo is in the Cant6n of
 

Guacimo. Work was also done at the Los Diamantes Ex;criment Station at
 

Guapiles, in the Cant6n Pococl.
 

The principal work in Nicaragua was done in the agricultural comu

nity of Samulall in the "Municiplo" of Matagalpa, in the "Departamento"
 

of Matagalpa. The principal work in Honduras was done in the area near
 

the "aldea" of Yojoa. in -the Municipio of Santa Cruz do Yojoa, Departamento 
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of Cortes in the Sula Valley. Work was also done in the northern part
 

of Honduras, near the towns of Agua Sucia, Cuyamel, and at the Guaymas
 

Field Station. In the last year of the project work was done in the
 

Comayagua area of Honduras.
 

In El Salvador, the principal work was done near the towns of La
 

Trompina, in Municipio Sociedad, Departamento Moraz'n, and near the Muni

cipio of Tejutla, in the Departamcnto of Chalatenango. Most of the work
 

in Guatemala was centered in the Central Highlands in the Chimaltenango
 

region, designated as Region V, in the Municipios of Santiago Sacatepequez,
 

Tecp~n, Zararoza, Comalapa, Chimaltenango and Santa Cruz Balanya. Some
 

work was also done in the Quetzaltenango region (Region I).
 

The following final report of the SFCS Project summarizes the ac

complishments of the four years. Th format of the report is based on
 

the scope of work agreed upon in thL CATIE/ROCAP contract. There are
 

four general categories: the collection of base line data; the planning:
 

field testing and evaluation of cropping systems; recommendations for
 

new cropping systems; and assistanc,: offered in creating a Central
 

American capability to conduct continuous cropping system research. A
 

fifth category, other activities, presents information on activities not
 

included in the original scope of work, and the bibliography lists many
 

of the documents produced during the project.
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HIGHLIGHTS
 

The main output of the SFCS Project has been the development of a
 

methodology (or strategy) for conducting on-farm agricultural research 

directed towards making technical and economic improvements in the crop

ping systems practiced by small farmers of specific areas of the Central
 

American Isthmus.
 

The project has contributed to the development of national research
 

programs on cropping systems through trainipg activities, by making tech

nical information available, by interacting with the national staff in
 

field work, and by promoting and cooperating in establishing a collabo

rative effort among the countries for cropping systems research. This
 

contributed to the effort to initiate steps towards the identification 

of common interests and methodology and towards the possibility of an
 

agricultural research network in the Isthmus. Through this project, 

CATIE as an institution consolidated and improved its working relations 

both with the national institutions of the area and with the internation

al research institutions througrhout the world. 

The tangible success of the -roject can be summarized by two major 

outputs: (1) the acceptance by the national institutions of the work 

objectives and methodology proposed by the project, as well as the sup

port given by those institutions to the coopearative project work, and 

(2) the quantifiable and very nromising research results produoed, some 

of them ready for validation at the small farmer level. 
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Description of Project Highlights
 

1. 	Base line data on tbe agronomic, socioeconomic and physiobiological
 

environment of the small farmers in the project areas was collected
 

and stored, ready for retrieval. Standardized procedures and tech

niques for the collection and interpretation of these data were for

mulated and refined, national personnel were trained and national
 

teams worked with CATIE staff members in collecting, analyzing and
 

interpreting base line data. Surveys were conducted as one of the
 

principal method for collecting the data. Case studies were done
 

on individual farms in order to develop methodologies for dynamic
 

on-farm studies needed to interpret system performance and to gather
 

additional base line data. Base line data on marketinc2 weed manage

ment, nutrition, climate, soils, insect pests, plant diseases and
 

vegetable production were also collected. Support was given to
 

national base line data collection projects.
 

2. 	 Approximately 115 field experiments were conducted, most of them
 

done on farmers' lands. The major output from this research was
 

the production of ten cropping systems alternatives. The following
 

is a summary of some of the experimental results from the 1project.
 

2.1. An improvd maize-bean cropping system tested at Samulall, 

Nicaragua produced a 33% increase in maize yild and a 36% 

increase in bean yield as compared to the farmers' present 

system pcrformaice. With ai increase in costs of 24%, a 

farmer could expect an increase innet income of 63% to 204% 

per hectare.
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2.2. 	 At Samulali, sorghum was intercropped with the first bean crcp 

in the 	traditional cropping system of beans in rotation with
 

beans. The increascd yields shown in the experimental results
 

of this *-lternativerepresent an increase in gross income of
 

$1,333.13 at an additional cost of $516.81. The system also
 

offered the beniefit of producing a crop of sorghum, which in
 

some cases, could be useful as a soil conservation method as
 

well.
 

2.3. 	 At Yojoa, Hrnduras, experiments comparing cowpeas to common 

beans showed that cowpea yields were substantially greater 

than bean yields, in some cases as gr&nt as 30%b when condi

tions for common beans were unfavorable. 

2.4. 	 An alternative system of maize intcrcropped with rice followed 

by cowpea at Yojoa offered advantages over the traditional 

system of rice followed by beans. The altarnative resulted 

in a potential net income increase of 273% at an additional 

cost of approximat-ly 15%. It was also considered less risky 

to intercrop maize an rice Than to plant rice alone, and to 

plant cowpea instead of common beans. 

2.5. 	 Replacing common squash with pipi'n (a squash with a good 

market value) at Yojoa yielded a system with a potential net 

income increase of 152% to 334% at an additional cost of 23%. 

2.6, 	 In El Salvador, a technical modification to the nmaize-sorghum
 

system offered an increase in yield of 32% in maize and 75%
 

in sorghum with a 37.2% increase in costs and an increase in
 

net income of at least 63%.
 

http:1,333.13
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2.7. 	At P51rez Zeled'n, Costa Rica, one of the improved alternatives
 

.nvolving maize and common beans permitted an increase in net 

income 	of at least 123% over the highest 3ncome obtained from 

the farmers' system. The studies done for this alternative 

also 	 showed the agronomic and biological potential of producing 

two crops of maize and two of beans on the same land during 

the normal rainy season.
 

2.8. 	At P'rez Zkled6n, controlling a root-feeding insect with an 

inexpensive insecticide application increased maize production 

by 180%o 

2A. 	At Cariari, Costa Rica., an alternative system of maize asso

ciated with cassava and cans was compae.od to the farmers'
 

system of maize associated wtih cassava. The alternative
 

showed an increase in net income of 182% to 2214<, with an in

crease in cassava yield of 154% to 167%, with beans produced 

as an 	additional crop.
 

2.10. 	At Guipiles and 1tirrialba, Costa Rica, there were significant
 

reductions shown for the cost of land preparation and labor 

in 'Pystems where yields were the same under minimum and no

tillage management :s under conventionally tilled plots.
 

Minimum tillage also reduced the need for fertilizers based
 

on P 	 and K by approximately 30% in the production of maize 

and/or 	beans. 

2.11. At Turrialba, a cropping system including cassava, common
 

bean and sweet potato yielded 32,470 Megacalories per hectare.
 

http:compae.od
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This amount of nutritional energy satisfies the annual calorie
 

requirement of 20 people plus a few head of livestock.
 

3. P.Central Experiment with several cropping systems commonly useC
 

by small farmers was conducted it the research station at CATIE's 

Turrialba headquarters as part of a continous on-station research
 

program. Other experiments were done on insect pests, plant diseases,
 

effect of radiation on cowpcas, fertilization, varieties, etc,
 

Eighteen UCR/CATIE Graduate students did their theses rasearch at
 

the station. A germplasm collection was maintained and biomass
 

determinations, multiplication of seeds, work on soils and on in

sect and plant disease problems were done in the greenhouses and
 

laboratories at Turrialba.
 

4. A methodology for conducting research on cropping systems used by
 

small farmers was developed and is presented in a procedural guide.
 

Various aspects of methodology, such as the conceptual framework
 

for research on cropping systems, steps in diagnostic studies, design
 

of possible cropping system alternatives, field testing and valida

tion of these alternatives, and procedures and format for presenta

tion and dissemination of the alternatives aro discussed in this
 

guide.
 

5. More than 379 Latin American professicnals were trained during the
 

course of the project, and of these, more than 75% were Central
 
Americans. Training was accomplished through courses, formal sem

inrs and in-service training. Through this trainin-; progra4 CATIE 

has played an important part in establishing a regional community
 

of agricultural scientistis with interests directed towards small
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farmer cropping systems research.
 

6. 	 Approxiivately 2,500 documents dealing with cropping systems in the 

tropical region of the world. aj wcll as documents dealing with 

additional information on the Contra! American Isthmus, were collect

ed, processed and stored for easy retrieval in a documentation 

center, ready for the use of the project personnel and the national 

personnel working with the project in the countries. Technical 

papers and reports on the research done during the project were 

widely distributed. Non-published documenLs (work documents) were 

also collected, processed, and stored in this same documentation 

center.
 

7. 	 In addition to working closely with Central American national ins

titutions, CATIE staff reinforced the professional relationships
 

with many other international centers, such as, CIAT, CIM!IYT,
 

ICRISAT, CARDI, IITA.
 

8. 	 The countries of the Central American Isthmus gave strong support
 

to the SFCS Project, and the national institutions collaborated in
 

all aspects of it. A Regional Committee, national committees and
 

national teams were formed to promote cooperation between CATIE
 

staff and the national personnel in working towards the goal of
 

creating a national capability for conducting continous cropping
 

systems research. Many countries have begun or epanded national
 

programs or projects on small farmer cropping systems, and although
 

it is impossible to quantify CATIE's influence, it is safe to assume
 

that CATIE has played an important role in the development of small
 

farmer cropping system research in Central America.
 



A. BASE LINE DATA
 

The 	methodology oP'the Small Farmer Cropping Systems Project requires
 

all research work and evaluation of results to be based on data codle2ted
 

from the farms, farmers and cropping systems specific to each work area.
 

Several activities were undertaken to obtain this base line data. In
 

accordance with the project's Scop- of Work they could be classified as:
 

A.I. 	Formulation of standarized procedures and techniques for the collec

tion of base line data.
 

A.2. 	Provision of training needed to qualify national personnel in the
 

use of those techniques for the collection of base line data.
 

A.3. Assistance to national teams in the base line data collection process
 

itself (i.e. secondary information search, field surveysect.),
 

A.4. Assistance to national teams in the analysis, interpretation and
 

summary of base line data.
 

However, all base line activities were very much related and will
 

generally be grouped together in this report. The following presentation
 

will be directed towards activities related to section Al, specifying the
 

additional activities pertaining to sections A2, A3 and A4.
 

Initial Development of Base Line Data Gathering and Interpretation
 

Techniques, and the Training Aspects Connected with It
 

The base line data phase of the project began with the 'Base Line
 

Data Collection Meeting" held at CATIE, Turrialba, October 13-15, 1975.
 

This meeting was coordinated by Dr. Damon Boynton. The participants
 

included staff from CATIE's Tropical Crops and Soils Department and the
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following invited experts: Dr. Constantino Albertazzi (Costa Rica), Dr.
 

Stillman Bradfield (USA), Dr. Donald Fiester (USA), Lic. Eugenio Herrera
 

(Costa Rica), Dr. Oscar Hidalgo (Nicaragua), Dr. Peter Hildebrand
 

(Guatemala), Ing. Heleodoro Miranda (El Salvador), Dr. J.K. McDerinott
 

(USA), Dr. Howard Ray (USA), and Ing. Mario a5enz (Costa Rica). A def

inition of "small farmers" and the general guidelines for data collection,
 

analysis and interpretation were discussed and several examples were
 

reviewed. It was decided that survey procedures should be practical and
 

simple, small samples of farmers should be selected for interviews and
 

the simplest and shortest questionnaire possible should be used. The
 

objective would be to find out what small farmers are actually doing (i.e.
 

what are the main cropping systems), how are they doing it and why are
 

they doing it. This implies the collection of base line data on existing
 

small farm cropping systems, present farm practices, production problems,
 

production results, income and other benefits, employment generation,
 

risk evaluation and nutritional status.
 

Based on the recommendations from the October meeting, the project
 

staff began work to plan area reconnaissances, secondary information
 

gathering and survey questionnaire design. The initial survey instru

ment was designed during November 1975. It was tested at Guayabo, a
 

community of small farmers near Turrialba, by the project team and the
 

Turrialba Agricultural Extension-staff of MAG*, Costa Rica from December
 

12-26, 1975. 

See list of'abbreviations.
 



A user's manual was written (d. 685)* in order to standarize the 

use of the developed questionnaire.. ..The questionnaire was supposed to 

be modified later only to adjust the terminology to local conditions. 

This initial questionnaire was used faor base line surveys in Costa
 

Rica (Guayabo, Alajuela, Cariari, Gu5cimo, Platanares y Pejibaye; d. 170,
 

172 and 449), Nicaragua (San Ram6n and La Trinidad; d. 262, 228) and
 

Honduras (Yojoa, Guaymas; d. 261 and Agua Sucia do 3813). Twenty four
 

people in Costa Rica, 7 in Nicaragua and 15 in Honduras were trained .(A2)
 

in the execution of the surveys, and each survey was supervised by dif

ferent members of the project staff (A3). The following surveys were
 

done: Costa Rica December 1975-March 1976, 14I3 farmers interviewed in
 

6 locations; Nicaragua February 1976, 80 farmers interviewed in 2 areas;
 

Honduras, February-March 1975 and January-February 1977: 78 farmers in

terviewed in 3 areas. Data from the surveys were analyzed and inter

preted at Turrialba and discussed with national personnel (A4). More
 

than '30 FORTRAN programs were specifically develop5ed by project staff.and
 

IICA's IBM 1130 computer was used for processing the data. Data proc

*ossingpersonnel from-IICA helped in analyzing'j thb data. Resulting
 

documents'ai'e cited above and are- also summaim in d. 171. 

Other efforts at the beginning of the project to standarize proce

dures and techniques for the collection and processing of base line data
 

Document numbers indicate the classification number of documents in
 
the Annual Crops Program Documentation Center at CATIE. (See Bibli
ography section of this report).
 



are documented in the first version of the CATIE/ROCAP Project guide on
 

production systems for the small'farmer (in Spanish) (d. 687). This doc

unient on guidelines was distributed to national professional teams for
 

discussion and use. The guidelines deal with: a) experimental design
 

and site selection, b) economic analysis for experimental data, c) pro

cedures and forms for climatic data gathering at experimental sites,
 

d) disease and insect damage and loss assessment in the field and e)
 

experimental data recording forms and instructions for their use.
 

Further Development of Base Line Data Gathering and
 

Interpretation Techniques, and Training Aspects
 

Based on the initial efforts, several activities were undertaken
 

to improve data gathering procedures and analysis techniques. Some dealt
 

with specific types of data or studies, while others were wider in scope.
 

A summary of these activities is presented here, with documents contain-


Lng more detailed information cited when available. These activities
 

overlaped in time, therefore, their presentation is not chronological.
 

A) Case studies. The activities on individual farms were recorded
 

for one year from 1977-1978. The objective was to develop methodologies
 

for dynamic on-farm studies, to interpret system performance, and to
 

gather base line data needed by the team. Periodic visits were made to
 

the selected farms for informal interviews of family members and daily
 

farm activities were recorded. The record forms were managed by a fam

ily member of by the professional responsible for the study. One case
 

study was carried out at Pejibaye (P~rez Zeled6n), two at Guayabo, and
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six in the Atlantic Zone, Costa Rica; and one at Yojoa, Honduras. De

tailed methodology, sample forms and partial results are reported in
 

(Five
documents 226, 453 and in appendix 4 of d. 5072, 5073 or 5074. 


national technicians trained-A2).
 

B) A marketing study on maize at the small farmer level, done at
 

Guapiles, Costa Rica, in collaboration with the TAB support project.
 

The survey report is in progress. (Six national technicians trained).
 

C) Weed management study at small farmer level, done in Cariari, Costa
 

Rica in collaboration with the OSU/AID/CATIE support project. The sur

vey report is in progress. (Six national technicians trained).
 

D) Anthropological study to relate socio-cultural aspects and small
 

farmer technology, done in El Zapote, (Perez Zeled6n), Costa Rica.
 

Anthropology thesis (for licenciatura degree) by Nora Solano, in prog
 

ress, done in collaboration with the UCR (includes a survey on 68 small
 

farmer's families). (Five national technicians trained).
 

E) Study on the relationship between small farm resources and cropping
 

systems technology, done in San Isidro de El General and GuApiles, Costa
 

Rica. Reported in Ph.D. thesis "An Economic Evaluatica of Alternative
 

two Regions of Costa Rica" by Marcelino Avila,
Annual Cropping Systems in 


done with the collaboration of the University of Missouri and IICA (in

cludes survey). (Seven national technicians trained).
 

Study of the relationship between some socioeconomic characteristics
F) 


and small farmer level of technology, done in Guayabo, Costa Rica. Re

ported in M.S. thesis "Some physical, economic, administrative and social
 

aspects associated with the level of technology in coffee and maize in
 

a community of small farmers" (in Spanish) by Nestor Rojas (d. 6109)'with
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UCR-CATIE graduate program (includes survey). (Four national technicians
 

trained).
 

G) Use of parametric programming in the evaluti:ion of small farmer
 

cropping systems, done at Turrialba and Guipiles, Costa Rica. -Reporcd
 

in M.S. thesis "Application of parametrics to the evaluation of cropping
 

systems adequate for small farmers" (in Spanish) by Miguel Avedillo, (d.6013)
 

with UCR-CATIE graduate program (u~es survey data and Central Experiment
 

results obtained at Turrialba). (Three national technidians trained).
 

H) Survey to characterize whole farming systems at the small farmer
 

level in Yojoa, Honduras; Matagalpa, Nicaragua, and Gulpiles, Costa Rica.
 

Related training and result arc presented in documents 1496, 1677 and
 

1744. Survey was carried out during August 1977. (Ten nptional tech

nicians trained).
 

I) Survey on nutritional aspects at small farmer level in the work
 

areas of the project, done at Perez Zeled6n and Gupiles, Costa Rica;
 

Agua Sucia, Cuyamel and Yojoa, Honduras; and Samuilall, Nicaragua between
 

November 1977and February 1978, Documents 1484, 1485 and 1778 contain
 

(Sixteen national
information on related personnel training and results. 


technicians trained).
 

J) Initial reconnaissance survey done in the Estell Agricultural Sub-


Region (Nicaragua) during May of 1978. This survey was done with an
 

Related
improved questionnaire based on previous project experiences. 

documents include the "Explanatory manual on the initial reconnaissance 

in Nicaragua (in Spanish)" (d.5082) and "Prcliminary report,survey 

initial characterization of the small farms in the Estell Sub-region,
 

Nicaragua 1578' (inSpanish) (Vega, Navarro 1979, in progress). This
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survey was more comprehensive than the initial surveys but still dealt
 

mainly with cropping systems. (Ten national technicians trained).
 

K) Initial farm study survey, done at Caisan, (Chiriqul) Panama in Aug.

Sep..'1978 (d." 3912). This survey includes information on the total
 

farming system, giving a better perspective cn the specific crop and 

animal production systems. The quastionnaire used for this survey shows 

the progress made in the survey instrument up to the end of the priect 

in 1979. Documents 3707 and 912 contcin information on area sampled, 

people trained and survey lip,:risn analysis and reporting. (Twenty 

five national technicians trained). 

Fational personnel were trained in the use of the survey instrument
 

in all the surveys reported here so far. The project staff participated
 

in survey supervision in all cases and the analysis was done mainly at
 

Turrialba with participation of national professionals. The documents
 

cited mention all these activities. Training in survey analysis was done
 

at Turrialba through in-service training (Four people from Panama and
 

Nicaragua) and through various seminars (reported in Section BIO and 

11). 

Additional Base Line Data Gathering and Interpretation
 

Techniques and Training Aspects
 

Other project-related standarization efforts on base line data col

lection and handling wererpresented at the different training sessions
 

required by the project or requested by national teams. These seminars
 

were held at Turrialba and in the countries (reported in Section B1O and
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11). The related documentation include:
 

"Control of information in carrying out experiments" (in Spanish)
 

(d.. 1745), which includes several data handling forms and instructions
 

(These forms
for recording information on forms CS 7702-7704 and 7710. 

were made available to all personnel). 

processing ard analysis of microcconomic information"Collection 


generated from agri.cultural experiments on farmers' lands (project 
for
 

a manual)" (inSpanish) (d.3817), developed at the request of INTA 
in
 

Nicaragua who used it for training in the INTA-INVIERNO-AID project in
 

Matagalpa.
 

"Tentative outline of the contents of a "Technological Farikage"
 

for a cropping system (proposed)" (inSpanish) (d. 5081).
 

"Processing and analysis of surveys (instruction material)" 
(in
 

Spanish) (d. 5C84), used for in-service trainings.
 

"The farm system, the socioeconomic part in the analysis of the en

vironment" (inSpanish) (d.1672), used for the continuing seminar in
 

El Salvador.
 

"The systoms approach and the specific tools Tor studying 
cropping
 

systems, the farmer and his total environment" (in Spanish) (d. 1676);
 

used in several seminars during the project,
 

a

"Economic analysis of systems" (in Spanish) (d. 5083), used in 


UCR-CATIE graduate Rrogram conference.
 



Support to the National Teams in Base Line Data
 

Gathering and Interpretation
 

The CATIE team members continued to work actively with the national 

teams after they developed a capability for the type of research suggested 

by the project. This work is also related to base line data gathering 

analysis and experimental design. In Nicaragua, the CATIE team supported 

INTA's work in Matagalpa as part of the INTA-INVIERNO (PIAPA) Program 

and in Esteli as part of INTA-CATIE-iDRC Project. 

In El Salvador, the project staff helped in the organization, for

mation and guidance of area-specific national teams. The teams have
 

been working in five areas, including Tejutla and La Trompina, two areas
 

in which the CATIE/ROCAP Project resident has been actively collecting
 

base line data. Area-specific teams include up to nine members of dif

ferent disciplines.
 

The CATIE team has been involved with the national team in Honduras
 

in developing a survey questionnaire, in dat.o analysis and interpretation
 

and in experimental design, as well as in personnel training. The proj

ect staff has been involired in this way in the work at Comayagua, La
 

Esperanza, San Ger6nimo and El Rosario, as well as-at Yojoa, Cuyamel and
 

Agua Sucia. All are small farmer areas considered priority areas for
 

the country.
 

In Guatemala, the project resident and other CATIE staff.members
 

have participated in ,sondeos", the area reconnaisanee method of ICTA,
 

and in the gathering of climatic and soil base line data.
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All these activities could be included in parts A2, A3 and A4 of
 

the project Scope of Work.
 

Support Base Line iata' 

The collection, technique development, interpretation and reporting
 

of support base line data have been undertaken for soils, marketing,
 

anthropology, climate, and insect and plant disease conditions. Thesc
 

activities were carried out by short-term consultants, project staff
 

members and national personnel. Secondary information combined with di

rect observations in the field were used in data collection and inter

pretation.
 

A discussion of the various types of support base tine data collect
 

ed during the project follows.
 

Concepts for the Development of Base Line Data Gathering and Processing
 

Techniques
 

The consultancy reports of Dr. Richard Harwood and Dr. D.W. Norman
 

(d. 691 and 5029) include the discussion of some of the factors involved
 

in formulating standarized procedures and techniques for the collection
 

and interpretation of base line data.
 

Anthropological Work
 

Dr. Stillman Bradfield was contracted as a short-term consultant
 

to collect base line anthropological information from the project areas
 



in Costa Rica, Honduras and Nicaragua. He reported on historical back

ground and infrastructure of the areas where farmers working with CATIE 

live, and he interviewed many of the local farmers. In 1977 he worked 

with J. Arze. in an exploratory study in Las Peflas, El Salvador. The re

ports resulting from this study (d. 3723 and 3724) contain information 

on the general haracter.Lstics of the area, on the climatic character

istics, the socioeconomic characteristics, the agricultural aspects and 

systems of the area, a iecommended methodology, and suggestions for the 

work in La Trompina and Las Pehas, 

A method for identifying farmers to collaborate in the project re

search, different from the individual interview method, was tried by 

Lic. Andrade in Nicaragua and Honduras (d. 1679 and 1680). Farmers in
 

the areas were invited to come to a meeting to discuss the project. The
 

objectives of the project, its importance; the role of the CATIE staff,
 

and the role of the farmers were discussed. The farmers reacted to this
 

approach positively, offering their cooperation and answering questions
 

on their agronomic practices and production costs. 

Marketing Work 

Observations and studies were done on marketing. Information col

lected included market size, types of products bought and sold, prices
 

(wholesale, retail), etc. (d.693 to 698, 1478, 1492, 1493, 1746 and 

1749). Most of this work was conducted by T.Do Johnston as part of the 

AID/TAB support project. 
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Climatic Base.Line Data
 

' 
Climatic base line data from meteorological stations near the work 

areas of the project were collected (d.4274+).. Monthly averages, annual 

distribution of average monthly miniibnw, median, and maximum precipita

tion on the base s,;ation, and figures comparing precipitation, temper

ature, relative humidity:and the MAI index on the base station to other
 

stations in 'thearea arc presented in the report.
 

In 1977, precipitation data was taken on soin.e of the farms where 

the experiments were located. A pluviometer was placed on the farnms and
 

the farmers used a special form to record daily precipitation. 

Ing. Arze, the CATIE resident in El Salvador, prepared a report
 

(d. 1675) on the influence of climatic factors on the agricultural pro

duction process. This report incl ides some base-line data on precipita

tion (distribution, monthly averages) for La Trompina in El Salvador.
 

A report on the Las Peflas area (d.3724) also includes some climatic
 

data. 

Soils Base Line Data
 

The Soil Fertility Project (seu Section E3) provided important base 

line data on soils. Work was done on soil classification, soil fertil-ity
 

and soil conservation as well as on a methodology to produce soil analogs.
 

The final report of the project (d. '132) is a summinary of what .vasdone 

on the project and lists the appendices which contain more detailed in

formation. 
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This work was continued when the Soil Fertility Project 'endedin
 

1978, and base line activities suchas soil and plant analysis, assess

-ment of.the. scils laboratories in the countries and diagnostic studies
 

in Pariamr_., Hondiuas, El Salvadoi- and Guatemala were done. 

The physical and chemical characteristics of the soils at San Isidro 

de El General, Costa Rica were studied (d.1665). Four experimental
 

sites were chosen, samples were taken, and soil profiles and chemical.
 

analysis were done.
 

Ba.e Line Data on Insect Pests
 

Over 800 references on approximately 1000 pest species have been 

searched out and systematically cross referenced ly crop host and sci

entific names of the pests. Folders containing biological information 

and chemical control methods for approximately 500 pests have been pre

pared and systematically filed. A file of complementary information on 

management of pests and diseases for individual crops have been referenced
 

by crop., A compendium of insect and mite pests by host and damages was
 

compiled for 41 crops (d. 713). Studies have been done on potencial
 

cassava insect problems (d. 1754). ..A provisional list of insect and mite
 

pests of food crops in Central America is presented in document 1738.
 

A study of the use of pesticides by small farmers in Central America was
 

also done (d. 1755).
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Base Line Data on Fungi Diseases
 

Dr. Francis Latterell visited the project in order to conduct a
 

base line study on fungi diseases in food crops. The visits took ,lace
 

during 1977 and 1.978. The work also required laboratory taxonomic work
 

at Turrialba and in the United Stdtes. A report is in progress.
 

Base Line Data on Vegetable Crops for Central America
 

A report on vegetable crops for small farm production systems (d.
 

479) was done in 1976 by Dr. Miguol Holle, then acting as a consultant
 

to CATIE. The report presents information on labor needed for vegetable
 

gardens as well as coiments 'and recommendations for various aspects of 

field experiments with vegetables. It also contains observations on
 

vegetable production in specific areas of Costa K:ca and Honduras. 

Other reports present information on vegetables in tropical areas and 

in mltiple cropping systems (q. 692), information on the nutritional 

value of vegetables (d. 1201) and an example of a methodology to define 

the characteristics of nirticular crops (using cabbage as an example)
 

to be incorporated as a component in an agricultural production system
 

(d. 1096). Another report deals with the marketing of tomatoes in San
 

Pedro Sula, Honduras (d. 1469).
 

An initial study for existing and potential vegetable crops for
 

small farmers in the Central American Isthmus was done during the first
 

part of 1979 by J.M0 Villasuso. Secondary information at the country
 

level was used. The final report is in progress.
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.General Base Line Data 

Base line data on the geoTaphical aspects of the regions in each 

of the countries where the.experimental sites were located are presented 

in the published cropping systems recommendations from Costa Rica, 

Nicaragua, Honduras and El Salvador (see Section C of this report). The 

geographical data presented includes information on topography, climate 

and soils, and in some cases information on the geology, hydrology, and
 

natural vegetation of the areas. A geographical description of the
 

Caisan area of Panami was also done (d. 3744).
 

The cropping systems and some characteristics of the agriculture
 

(including information on climate and soils) in the Gu~piles, Costa
 

Rica area are described in docunent 1215. Similar information on San
 

Isidro de El General, Costa Rica area is foaind in documnent 1217. Some
 

of the problems and inputs of the systems at La Trinidad, Estell and
 

San Ram6n, Matagalpa, Nicaragua are described in document 228.
 

This type of information is also found in the annual reports and
 

in the technological recommendations for each country.
 

Present State of Base Line Data Collection
 

The present state of the data gathering procedures and techniques
 

of the project is documented in the Procedural Guide, which is currently
 

being reviewed. This document is directed towards the development of
 

site-specific, applied research. It contains criteria and general pro

cedures for area selection, initial diagnostic studies, identification
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of main constraints and other problems, identification of possible solu

tions or formulation of hypotheses, field-experiment design, site selec

tion and agroeconomic evaluation, technology validation 
and general con

siderations on technology transfer.
 

Additional base line data as well as summaries of previously col

lected data are presented in the documents on the main technological
 

alternatives generated during the Project for Costa Rica 
(d. 5076, 5077,
 

5079, 5080), Nicaragua (d. 3708, 5075), Honduras (d. 5072, 
5073, 5074)
 

and El Salvador (d. 5078).
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B. PLANNING, FIELD TESTING AND EVALUATION OF CROPPING SYSTEMS
 

Bi. Memoranda of Understanding
 

A working relationship between CATIE and the agricultural institutions
 

in each of 	the five Central American countries was established through
 

a memorandum 	 of understanding signed by the Director of CATIEand a 

representative of the Ministry of Agriculture or corresponding institution
 

in each country. These memoranda provide for cooperation between CATIE
 

and the Ministries in the planning and execution of the project work.
 

Table B.I. 	lists the titles of the memoranda and the date signed.
 

Table Bi. 	 Memoranda of Understanding between CATIE and Minstries of
 
Agriculture or corresponding institution.
 

Country Title 1/ Date Doc. 
Signed 14021 

Costa Rica 	 Document of the Agreement bet- Sept. 17, 1975 4289
 
ween MAG and CATIE for research
 
on agricultural production sys
tems for small farmers
 

El Salvador 	Work agreement between CENTA, Sept. 28, 1976 1660
 
CATIE and IICA in the area
 
of multiple cropping
 

Guatemala 	 Agreement between ICTA and Nov. 9, 1976 1659
 
CATIE for research on agri
cultural production systems for
 
small farmers.
 

Honduras 	 Agreement between SRN and CATIE Dec. 1, 1975 1658
 
for research on agricultural
 
production systems for small
 
farmers.
 

Nicaragua 	 Agreement between.1AG and CATIE Oct. 31, i975 1657
 
for research on
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Country Title/ Date 	 Doc.
 

N0 2/
Signed 


Nicaragua 	 Agricultural production
 
systems for amall farmers
 

1/ 	Translation of the title; documents are Spanish
 

2/ 	Identification number from the Annual Crops Program Documentation
 

Center
 

B2. Regional Committee
 

The First Regional Committee Meeting was held at CATIE on August
 

9-10, 1976. Technical personnel from the'countries involved in the
 

from CATIE anCATIE/ROCAP project, other invited guests, and staff 

ROCAP attended. The principal objective of the meeting was to name a
 

Ing. Javier Williams of
Regional Advisory Committee for the project. 


Honduras, Dr. Oscar Hidalgo Salvatierra of Nicaragua and Ing. Carlos
 

Ramlrez of Costa Rica were named to the committee, with Ing. Williams
 

as head of the committee.
 

The Second Regional Committee Meeting was held at CATIE on August
 

statutes for the Regional Committee were established at
19, 1977. The 


this meeting and the activities of the project for the past year were
 

reviewed. The statutes established that th., committee would be dirccted
 

Ing. Javier Williams
by a president, a vice-president, and a secretary. 


remained as president, and Dr. Oscar Hidalgo S. as secretary, and Ing.
 

Romeo L6pz Sgnchez of El Salvador was elected as vice-president.
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The statutes adopted by the Committee state that it is a civil,
 

non-political, non-profit, non-discriminating organization with its
 

headquarters at CATIE in Turrialba, Costa Rica. The statutes further
 

state that the Committee will consist of representatives of (1) the
 

countries of the Central American Isthmus, (2) CATIE, (3) other organ

izations directly involved in the project. The goals of the Committee
 

are to:
 

a) Promote scientific research and study with the objective of
 

improving the production systems of small farmers.
 

b) Promote the organization of the National Committees.
 

c) Act as a coordinating organization for the National Committees.
 

d) Interest the governments of the member countries in adopting and
 

following the policies and research results of the project.
 

e) Develop a policy of regional cooperation through a coordinated
 

research effort on cropping systems for small farmers.
 

f) 	 Recommend an increase in field-demonstration days in order to
 

acquaint and interest the authorities of the member countries in
 

the project activities.
 

g) 	 Promote training programs for the national personnel involved in
 

implementing the project in the various member countries.
 

The Third Regional Committee Meeting was held at CATIE on October
 

10-11, 1978. The following were named to the Board of Directors of the
 

Committee: Dr. Oscar Hidalgo. President, Dr. Santiago Rios of Panam6,
 

Vice-President, and Ing. Roberto Vega Lara of El Salvador, Secretary.
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Representatives from all the countries of the Isthmus, as well as
 

representatives from CATIE, ROCAP, and IICA, were present. Reports on
 

different aspects of the project were presented at the meeting. The
 

Committee reaffirmed its support for the project and noted the positive
 

results achieved.
 

B3. National Committees
 

National committees responsible for coordinating the national
 

research activities under the project were formed in each country. The
 

original members of the committee in Costa Rica were Ing. Nevio Bonilla,
 

Head of the Agronomy Department at MAG, Ing. Mario Sgenz, Director, CAR-PS
 

Ing. Alberto Vargas, Subdirector of Research at MAG, Ing. Roger Meneses,
 

MAG and Ing. Willy Lorla prese-ntly vica-minister of Agriculture, MAG,
 

and Ing. Adolfo Soto A., University of Costa Rica. The current committee
 

members are Ing. Nevio Bonilla, Ing. Willy Loria, Ing. Gilberto Campos,
 

Extension Director, MAG, Ing. Mario Saenz, Ing. Teodoro Cordero, Director
 

of the MAG Experiment Station at Los Diamentes and Ing. Luis Alberto
 

Torres, Coordinator of the IICA Plan of Action in Costa Rica.
 

The original members of the Honduras national committee were Ing.
 

Javier Williams, Director of Agricultural Region N03,. SRN, ing. Antonio
 

Silva, Research Director, SI', Mr. Nery Mayorga, SRN and Ing. German
 

Uribe, Director of the IICA office in Honduras. Lat,r, the institutional
 

aspects of agricultural research in Honduras were reorganized and the
 

membership of the national committee was changed. Currently, Dr. Mario
 

Contreras, Head of Agricultura Research, and members of the Unidad Central,
 

the central agricultural research unit in Honduras, participate as members
 

of the committee.
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The members of the national committee in Nicaragua are Dr. Oscar
 

Hidalgo S., Director of Agricultural Research, INTA, Ing. Carlos Zepeda,
 

Director of Agricultural Training, INTA, Ing. Frank Barea, Director of 

Programming, INVIERNO, Dr. David Santamarla, National Planning, Lic.
 

Ivan Flores, Planning Section, INTA and Dr. Juan A. Aguirre, Director,
 

IICA office in Nicaragua.
 

No national committees have been formed yet in El Salvador and
 

Guatemala since the work there began much later than in the other three
 

countries.
 

B4. National Teams
 

In each country many people cooperated in this project. Staff from
 

the agricultural institutions of the country, students, Peace Corps Vol

unteers and the farmers themselves wcre all part of the team working
 

together with CATIE staff members to carry out the project research.
 

The following is a list of some of the people in the countries who
 

cooperated in the project:
 

Costa Rica - Southern Pacific region
 

Ing. Mario Saenz, Director, CAR-PS (MAG)
 

Ing. Jorge Meneses, CAR-PS Crop Specialist, MAG
 

Ing. Gilberto Araya, CAR-PS Crop Specialist, MAG
 

Ing. Willy Sanchez, Extension Agent, CAR-PS, MAG
 

Ing. Francisco Jim'nez, Extension Agent, CAR-PS, MAG
 

Ms. Nora Solano, Graduate student in Anthropology, UCR
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Ing. Harcelino Avila, Graduate student in Agricultural Economics,
 

University of Missouri (presently a CATIE staff member)
 

Mr. Edwin Graham, Peace Corps Volunteer
 

Farmers: 

J. Valverde C. Solis 

V. Viquez D. Gamboa 

R. Guill~n J.M. Fonseca 

Costa Rica - Atlantic region
 

Ing. Jose A. Rodriguez Vega, Extension Agent at Guipiles (to 1977),
 

MAG
 

Ing. Victor Montoya, Extension Agent at Guapiles (beginning in
 

1978), MAG
 

Ing. Rolando Amadori.,ASBANA.
 

Ing. Omar Romero, ASBANA
 

*Agr. Jose A. Castillo, ITCO
 

Mr. Thomas Re-illy, Peace Corp Volunteer
 

Farmers at Cariari:
 

Eduardo Vargas 

Rafael Fernandez 


H6ector Wilson 


Johnny Chavarria 


At Gutcimo:
 

Victor Gutierrez 


Miguel Elizondo 


Jos' L. Moya 


Carlos Abarca
 

Miximo Granados
 

Filadelfo Barquero
 

Jose Mello
 

Ram6n Lovemore
 

Manuel Fonseca
 

Manuel Rulz
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Costa Rica - Guayabo
 

Mr. John Rafter, Peace Corps Volunteer 

Costa Rica - Turrialba
 

Mr. Steve Risch, Graduate student in Entomology, Michigan State
 

University
 

Ms. Melinda Troutner, Graduate student in Horticulttre, California
 

Tech
 

Mr. James French, Peace Corps Volunteer
 

Nicaragua
 

Dr. Oscar Hidalgo S., Director of Agricultural Research, INTA
 

Ing. Reynaldo Treminio, Regional Sub-Director for Research, INTA
 

Ing. Jose Angel Ponce, Nead, Crop Management Projects (1976-77),
 

INTA
 

Ing. Roger Montalv~n, Head of Fertilization Sub-project (1977),
 

INTA
 

Ing. Ovidio Quintano, Head of Fertilization Sub-project (1976-77),
 

INTA
 

Agr. Carlos Aragon, Head of Agricultural Extension Agency at
 

Matagalpa, INTA
 

Mr. William Arancibia, Field Assistant
 

Mr. Filem6n D3az, Field Assistant
 

Farmers: 

Gabino Gonzalez Santos Sanchez 

Epifanio Herrera Emilio Torres 

Manuel Ruiz Ca'ndido Gonzalez 



Honduras
 

Ing. Javier Williams, Director of Region #3 (to 1977), SRN
 

Ing. Aroldo Paz- Agronomist, SRN 

Mr. Nery Mayorga, Agricultural Assistat, SRN 

Ing. Ulises Joya, Agricultural Assistant, SRN
 

:Ing. Francisco..Martlnez, Head, Soil Fertility Program, SRN
 

Dr. Mario Contreras, Head of Research, SRN
 

Dr. Franklin Rosales, Head,. Centr~l Research Unit, SRN,.
 

Dr. Joshua Posner, Agronomist, Central Research Unit, SRN
 

Dr. Daniel Galt, Economist, Central Rcsearch Unit, SRN.
 

Dr. Frank Peairs, Entomologist, Central Research Unit, SRN 

Ing.:A.varo D1az, UNDP-FTAO. (presently with IICA) 

Ing. W. Fiallos, Agronomist, La Esperanza Experiment Station, SRN
 

Ing. Adam Bonilla, Agronomist, La Esperanza Experiment Station, SRN
 

Farmers: 

:At Yojoa 

Sebastian Andino Lauro Gutiarrez 

Aureliano Alvarado H'ctor Bonilla' 

Hector Sa'nchez Ram6n Neito Pineda 

Pompilio Garcia 

At Cuyamel
 

Jose Reyes
Marcelino Aleman 


Marcelo Rodriguez
Leslie Bronfield 


At Agua Sucia
 

Encarnaci6n Andino Manuel Noyola
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El Salvador
 

Ing. Nicolis Guillen A., Coordinator, Multiple Cropping Program,
 

CENTA
 

Ing. Felipe Chinchilla, Researcher, Multiple Cropping Program. CENTA 

Ing. H.E. Amaya .M., Coordinator, Socioeconomic Program, CENTA
 

Carlos A. Gil, Field Assistant, CENTA
 

Luis 0. Diaz, Field Assistant, CENTA
 

Four interdisciplinary teams at CENTA were involved in c.&gyn...out 

the diagnostic studies; the following staffmembers cooperated in this 

effort: 

Roberto Alegria Carlos M. Garcia Manuel Bernal
 

Carlos Deras Yohalmo Cabrera Felipe d., J. Chinchilla
 

Heriberto Rosas S. Aida Ma. de Calder6n Roberto Rodriguez
 

Rene Perez Rivera Manuel Cortes Flores Jose Arno1do :rejo
 

Roberto Sanchez Nicolas Guillen Jorge Cruz
 

Marco Tulio Duarte Oscar Duehias Nelson Flores 

Emidlia Guzman Jos6 He'ctor Mayorga Arely Huezo de Mira
 

Mario Ernesto Alvarado Miguel Romin Cortez Efrain Ortiz
 

Muriel de Yelis Rafael Reyes ...Joaquin G6mez
 

Victor Rodriguez Alejandro Damas Rene Villa Acevedo
 

Ana Margoth Cha'vez Ana Lillian Menendez Atilio Perez C.
 

Gabriel Rosales Victor Salamanca Eduardo Castellanos
 

Farmers: 

Juan Angel Mata- ' Valentin Tobias : 

Julio Fuentes Feliciano Rivera 

Transito Delgado Francisco Jaimes 

Narciso Perla
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Guatemala
 

Ing. Carlos Cris6stomo, Technical Coordinator, ICTA (to 1973)
 

Ing. Ramiro Ortiz, Technical Coordinator,; ICTA (1978 to present);
 

formerly, Regional Coordinator for.Region I (Quetzaltenango):
 

Ing. Roberto Fonseca, Director of Region V (Chimaltenango), ICTA
 

(to 1978)
 

Ing. Ricardo dcl Valle, Director of TRegion V (Chimaltenangq), ICTA
 

(from 1978 to Dresent) 

Ing. Mario Braeuner, Head, Soils Laboratory, ICTA
 

Ing. Alvaro del Cid, Coordinator of the "Prueba de Tecnologl.a" 

group in Region I
 

Swiss Relief Agency
 

-Farpers:
 

At Tecpan
 

Regino Surec Chali Felipe Marroquin
 

Pedro Ajzak Sacop Gabino Ajzak Sacop
 

At Santiago Sacatopeguez
 

Anastasio Zoc
 

At Zaragoza At Comalapa
 

Enrique Cabrera Cipriano Iku
 

At Santa Cruz Balanya At Chimaltcnango 

Arcelino Pej Luis Guicheem
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B5. Resident Agronomists
 

The CATIE resident agronomist in each country works with the members
 

of the national committee and the national team in planning, implementing,
 

analyzing and interpreting the field research of the project, and in the
 

general coordination of the project.
 

In Costa Rica, the host country for CATIE, no specific resident was
 

assigned. Instead, the duties of the resident were shared by various
 

members of the CATIE staff at Turrialba. The principal coordinators of
 

the research at Perez Zeled6n in the Southern Pacific region of Costa
 

Rica were Dr. Carlos F. Burgos in 1976, Drs. Miguel Holle and Joseph L.
 

Saunders in 1977, and Dr. Holle in 1978. Other staff members, especial

ly Drs. Rau'l Moreno, Luis A. Navarro, Marcelino Avila and Andrew King,
 

collaborated in the research in this area.
 

Dr. Carlos Burgos and Ing. Roger Meneses coordinated the research
 

in the Pococ. and Guacimo areas of the Atlantic region for 1976-1979.
 

Other staff members, especially Drs. Myron Shenk, Joseph Saunders and
 

Ing. Washington Bejarano collaborated in the Guapiles research.
 

Dr. Robert Hart was the CATIE resident in Honduras from March, 1976
 

to June, 1978, when he was transferred to Turrialba. Dr. Rafael De
 

Lucia took his place in Honduras in June, 1978. Ing. Anibal Palencia
 

became the CATIE resident in Nicaragua in M4arch, 1976, Ing. Jose Arze,:
 

was i\ppolnted as CATIE resident in.El Salvador in September, 1977, and
 

Dr. Donald Kass was appointed as resident in Guatemala in December', 1977.
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support. Currently, CENTA is basing its research on a syqtems ap

proach.
 

2. 	 He was actively involved at the field level in the design and ex

•ecution of the experiments in the areas of Las Pefas, La Trompina
 

and at the San Andr~s Experimental Station. Technical assistance
 

was given to the national technicicans in analyzing and interpreting
 

experimental resultc.
 

3. 	 He promoted the work methodology by means of:
 

a. 	A seminar on cropping systems research methodology for the CENTA
 

cropping system team (July 1978).
 

b. 	A seminar and technical assistance on surveys, on collecting
 

secondary information and on preparing preliminary diagnostic 

reports (September 1978).
 

c. Collaboration in the organization and the carrying out of the
 

seminar "The d'agoostic study as a basis for agricultural de

velopment" for CENTA supervisors and regional heads of extension 

(November 1978). 

LI. 	 He presented a paper to the Technical Meeting on Projects at CATIE
 

in November 1978 called "El Salvador., an experience of the Small 

Farmer Production Systems Project in the Central American Isthmus"
 

(in 	Spanish) (d.3791), describing the'adoption of a new research pol

icy 	in that country.
 

5. 	 He was a member of the Organizing Committee of the XXIV PCCMCA
 

Meeting. The meeting resulted in the formation of a round table
 

on cropping systems and an agreement to include a table on produc

tion 	systems in the XXV Meeting of that organization. 

Previous Page Blank
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Honduras
 

The activities of the project in Honduras were carried out by Dr.
 

Robert D. Hart, the resident there from February'1976 to June 1978, and
 

by Dr. Rafael De Lucia, the resident beginning in June 1978. As in El
 

Salvador, the residents were very active-in carrying out the objectives
 

of the project. The following is a summary of some of these activities.
 

1. 	Both residents actively collaborated at all levels of research, and
 

provided the necessary technical support. The residert was origi

nally stationed at San Pedro Sula and later became a member of the
 

SRN Central Research Unit team at Comayagua.
 

2. 	They were actively involved at the field level in'the design and 

execution of experiments at Yojoa, Agua Sucia, Cuyamel, Guaymas 

Field Station, San Jer6nimo, La Esperanza, El Rosario, La Paz and 

the 	Comayagua Field Station. 

3. 	The resident maintained almost daily c6ntact with the technical
 

staff from the Guaymas Field Station and with the person in charge
 

of the experiments at Yojoa, Agua Sucia and Cuyamel in the first
 

2-3 years of the project and with members of the SRN Central Re.

search Unit in the last year of the project.
 

L." 	 The resident participated in the following seminars and programming
 

.mee"Lngs: 

a. 	The annual SR.N research programming meetings for the years -976,
 

1977 and 1978.
 

b. Seminar on production systems'approach, held at Guaymas in 1977
 

"nd at Comayagua in 1978 and 1.979.
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c. 	Seminar on carrying out diagnostic surveys, held at Guaymas in
 

1976 and at La Esperanza in 1978.
 

d. 	Weekly planning meetings of the SRN Central Research Unit, be

ginning in 1978 at Comayagua.
 

e. 	Seminar at San Pedro Sula on maize and rice.
 

f. 	Meeting at La Esperanza on the SRN Operating Plan for 1979.
 

g. 	Various meetings at Tegucigalpa on the ROCAP project.and.on::'
 

BID and CIID projects.
 

h. 	Seminars on cropping systems held at CATIE, Turrialba.
 

i. 	Planning sessions and regional meetings held at CATIE, Turrialba.
 

5. 	The resident participated in the following activities carried out
 

at the Ministry level:
 

a. 	Presentation of the SFCS Project to the Advisory Committee to
 

the Minister, consisting of the program heads and the regional
 

heads of research, extension, seed production, etc.
 

b. 	Field day held at Yojoa, with the Minister attending.
 

6. 	Other activities that the resident participated in include:
 

a. 	Collaboration in the implementation of the research program on
 

cropping systems in the western zone of Honduras, OAS Project.
 

b. 	Meeting with the tripartite group (BID, AID and IADS) in March
 

1979 to analyze the agricultural research program in Honduvas.
 

c. 	Participation, with IADS (represented by Dr. Guy Baird), in
 

designing .anew organization with a regional approach, with
 

multidisciplinary teams working at the farm,level, for the SRN
 

research section. This required additional meetings with the
 

technical staff from the Ministry and from IADS.
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d. 	Participation in a weed management course given by M. rhenk of
 

the OSU/AID/CATIE Project.
 

e. 	Assistance at a PROMYF field dfy at Yojoa.
 

f. 	Collaboration on a course on Elementary Statistics with Dr. 

Franklin Rosales, of SRN, at Comayagua from February 5-9, 1979. 

Nicaragua
 

The project in Nicaragua was coordinated by the resident there, Ing.
 

Anibal Palencia. Some of the activities he was involved in are listed
 

below.
 

Ing. 	Palencia collaborated with the national institutions (MAG and
1. 


INTA) in selecting a National Advisory Committees in designating
 

the 	National Technical Coordinator and the Representative to the
 

Regional Advisory Committee and in forming the national 	technical
 

team to work as a counterpart in the SFCS Project.
 

He 	provided technical assistance on all phases of the project ac2. 


tivities, with the objective of developing . coordinated cropping
 

systems research approach. He provided the necessary technical
 

support to the national team in planning the annual program of
 

the 	design, execution, analysis and interpretationactivities and in 

of 	the results of the field experiments in zones of Matagalpa and 

Estell.
 

3. 	 He collaborated in the organization and carrying out of seminars,
 

These seminars
and in some cases, participated as an instructor. 


were directed towards training the national technical team in
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survey execution (I seminar), on cropping systcms research method

ologies (2 seminars) and on specific aspects of production factors,
 

such as soil fertility (2 seminarrs and weed control (2 seminars).
 

4. 	He provided technical assistance to INTA and INVIERNO in the plan

ning, design, analysis and interpretation of results from experi

ments on cropping systems in the INTA/CATIE research program spon

sored by CIID, and in the Program for Research Adapted to the Small
 

Farmer (PIAPA) developed by INTA-INVIERNO.
 

5. 	The resident also participated in field days to demonstrate the
 

development of the research activities to the heads and to the
 

technical staff of INTA, INVIERNO, MAG and AID.
 

Costa Rica
 

The functions of the resident in Costa Rica were carried out through
 

research coordinators at CATIE. In the Atlantic region, Dr. Carlos F.
 

Burgos and Ing. Roger Meneses coordinated the work throughout the project.
 

In the Southern Pacific region, Dr. Burgos coordinated the work in 1976,
 

Drs. 	Miguel Holle and Joseph Saunders in 1977 and Dr. Holle in 1978-79.
 

Some 	of the activities carried out are listed below.
 

1. 	 Continous assistance was offered through the research coordinator
 

and the technical staff at CATIE to the National Coordinator of the
 

project at MAG.
 

2. 	 Technical assistance was provided on surveys and on research work.
 

3. 	Training programs for national technical staff were prepared and
 

carried out.
 



4. 	 Surveys, diagnostic studies of the area and research on cropping
 

systems were conducted in the Atlantic zone and in the Southern
 

Pacific zone. These were done by the CATIE research coordinator
 

with the help of the CATIE technical staff and the effective par

ticipation of the national technical personnel. 

5. 	 Field days and training programs were held for groups of technical 

staff and farmers at CATIE, with the objective of introducing sys

tems 	research to the national institutions.
 

Guatemala
 

The CATIE resident in Guatemala, Dr. Donald Kass, began his work
 

at the beginning of 1978. The following activities were carried out in
 

Guatemala by Dr. Kass. working in cooperation with ICTA.
 

1. 	 Dr. Kass provided technical assistance on activities in Region I
 

through his participation in planning meetings and by visits and 

discussions with the -technical leaders of that area.
 

2. 	 He conducted a study of the horticultural areas of Zone V in the
 

highland area, with the purpose of describing the dominant cropping
 

systems and of designing and implementing research to improve those
 

systems. The goal of the research was tb help the small vegetable
 

farmers of the Departamentos of Chimaltenango (Municipios of Comalapa,
 

Tecp~n, Zaragoza, Sumpango), Quetzaltenango and Sacatepequez (Muni

cipio Santiago Sacatepequez) produce better quality vegetables, and
 

to produce them in quantities sufficient for exportaticn, Since 

there are companies interested in buying them. A technical rela

tionship was established with the group of Swiss Volunteers who 

work in this vegetable area. 
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'3. He participated in the Socioeconomic improvement programs in various 

"municipios"-carried out by the socieconomni group from ICTA and 

by the Prheba de oTecnologia group from Zone V, with thL. 3bjective
 

of identifying the predominant cropping systems and establishing
 

research priorities. 

4. He collaborated on field days on wheat and vegetables.
 

B7. Meeting6 with the National Committees 

Meetings were held to insure project coordination between CATIE and 

the national committues. From January 11 to 16, 1976, CATIE held an 

"Orientation Week on the CATIE/ROCAP Small Farmer Cropping Systems Pro

ject". National committee members from Honduras, Costa Rica and 

Nicaragua, as well as other guests from those countries and from El
 

Salvador were invited to Turrialba for the meeting. The purpose of the 

meeting was to exchange ideas, discuss surveys, methodologies, and anal

ysis and interpretation of research results.
 

A "Meeting on Research Activities and Programming for the Small
 

Farmer Production Systems in Central America" was held at Turoialba from 

April 12-14, 1978. Representatives, including national committee members,
 

from Costa Rica, Honduras, Nicaragua El Salvador, Guatemala and Panama
 

attended. A summary of project activities was presented, programing for
 

the next yeart was disctssed, and recommendations were made. One of.the
 

principal recommendations concetned future work in semi-arid areas.,
 

Within the countries, meetings with the national committees were
 

frequent. There were formal meetings of the national committees with
 

-
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the CATIE resident in the country and with other CATIE staff members.to
 

discuss the project, but there were also many informal discussions. In
 

some 9f the countries the resident had almost daily contact with a member
 

or members of the national committee.
 

The formal meetings included yearly research programming meetings
 

in the countries.
 

BO. Meetings df the.Regional Committee
 

This is covered in Section B2 of this report.
 

B9. National and Regional Workshops
 

Information on national and regional workshops is coverud in Section
 

B2 of this report (Regional Committee meetings), in Section B3 (National
 

Committee meetings) and in Section BI (on workshops and seminars in re

lation to the training program).
 

BI0., B311. Training Component of the
 

Small Farmer Cropping Systems Project
 

There is a current trend toward research on agricultural production
 

systems. In Central 1merica, CATIE began emphasizing production systems
 

-in 1973 and started the SFCS project as an outreach program to the region
 

Training was developed on the basis of the research experiences
in 1975. 


and as needs and possibilities became clearer and real.
 

http:members.to
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The main training activities'of the project are described in Table
 

B2. They are classified into four types:
 

a) Formal seminars
 

b) Formal courses at the graduate (M.S.) level
 

c) Training sessions
 

d) In-service training of individuals
 

Number of persons attending the courses is just one way to express
 

the accomplishments of a training program) and-in the case of training
 

at this level, usually meaningless. The most important result of train

ing for the researchers involved may well be changes in attitudes con

cerninhg agricultural research (for example, in identifying research
 

problems and solutions, a researcher preferably will begin with study

ing the farmers' agriculture and situation rather than beginning with
 

a subjective judgement). Results of these attitude changes are reflect

ed in the work the researchers in Central America are reporting, as
 

shown by the number and quality of papers presented on the subject at
 

the PCCMCA meetings since 1976. This group has now recognized research
 

in agricultural systems as a regular theme in their yearly program. The
 

attitude change can also be seen in the changes in the program of activ

ities in institutions within the region, such as INTA, CENTA, or SRN,
 

where the systems approach is being applied to research effortE in crop
 

production.
 

The training activities of the Annual Crops Program of CATIE provided
 

an opportunity to present written documents on concepts and methodology
 

of cropping systems research. The documents produced for the training
 



br 	 theTable B2. Types of traininq ,ctivitier, p:rpose, location and nu b of partlclpantE duringi 
1975 - 1979 SFC Project.
 

Nurlaer cf 	particir'nt! Total Referenccs
Tvo of Purpose or Subject matter Place and date 	

Dc.D-outsidcNo. 1/N :tina 1-Peu;ionatraininu the tegion 

76 '9 	 1.81Conference 9rientation Turrialba, Jan -	 - 19 0. 

- 30 16 .16 d. hOFormal 	 Information and/or motivation TurriAlba, Aug. 77 

on cropping systems rvsearch " 'Mar. 178 - 10 8 18" d. 32;
seminars 


d.Feb. 1979 - - 10 j0 OE9. 

- 40 d. 166.j, 1693, 	 (,87
1,iformation, motivation and San Salvador, Fob- 40 

in-service training Dec. 1978 -. - .. 25 

40

Collaboration with Honduras 	 Ccmayagua,Hcnd. 40 


National Team 	 Mar. 1978
 

Training Information on spe.ific sub

sessions jects such as:
 
- RResults in d. 17?
San Isidro de F1 6 


operation General, C.R. 1975
 
Baseline survey design and 


-	 6 Results in d, 171 
Basoline survey design and Matagalpa, Nicaragua 6 


operation 1976
 
- 15 d. JO 

General project metho3olojy 	 S.I. El GeneralC.R. 15 


1977
 
23 d. 1480S.T. El General, 23
Component research in basic 

grains C.P., 11177 

General project methodolo'gy Mataca]t,.° Nicaragua 12 - - 12 
197 7 

Component 	evaluation and Mataalca, Nicaraqua 12 - 12 

research : marketing 1977
 
Component evaluation and MataqaIpa, !.iceragq>a 12 - 12
-

research: soil
 
.Component evaluation and re- Matagalpa, Nicaragua 12 - 12
 

search: baseline survey
 
Component evaluation and Matroalna° Nicara*ua 12 - - 12
 

research: experimentation
 
5General project concepts Zone Norte, Honduras 5 

1977
 
Proect plan and method-_ Guailes. C.. 1978 30 - 30
 

-
Baseline survey desiun and Santiao. Panama 35 - 

generation 1978
 
C!Ilponent 	 research and Tegucigalpa, !Ionduras 6 - - 6 

evaluation:qoil fertility 	 1978
 

(previous to project initiation) d. 240-257 
1. Conference on production Turrialba, Feb. 1974
Formal. 

courses,'xIvstems
 
2.. Intensive course on P-o- Feb. 1975 ( " " ) d. 201-218
 

,.%'tion systems
 
3. Course 	for M.S. program 1977 Coordinated by Dr. J. Farqas
 

UCR/CATIR on a,4ricultural
 
production systems
 

1978
4. 
5. " 	 1979 Given by Dr. R. Hart Document in Progress 

In-.
 
Turrialba, 77-70 3 (Panama), I (flicaraqua) 3 service Economics 


1978 1 (Costa RicA) 1 traininq Information 

North region 2 (Honduras) 2 -Field work 

Honduras, 1976
 

Phvsiolov Trrrialba, 1977 1 (El Salvador) 
 1 

1977 1 (El Salvador) 1 -Soils 

-" 	 11 (El Salvado IEntomology 

-Matagalpa, Nicaraoua I (Nicazaau! 1 


1977
 

Weed science Turzialba, 1977 1 (Micaragua) 1 

Field work Panam5i, 1978 1 (PanamS) 1 -

Costa Rica, 1970 2 tC.l;.) 2 -
Soil analogs 


-Turrialba, 1978 1 (onduran) 	 I 

1/ Number from the Documentation Center of the Annual Cro:; Proqrain of CATIE. 

Best Avniiable Document
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program are listed in Table B3. The production systems course developed
 

at CATIE and given at the M.S. level, under the leadership first of Dr.
 

J. Fargas and now under Dr. R. Hart, with the participation of the CATIE
 

.staff, seems to be unique in Latin America.
 

Finally, personl contact of the students and researchers from the
 

region has led to the formation of an informal community of agricultural
 

.,scientists who talk a similar language and-share difficulties and suc

cesses with regard -to the subjlct.
 

The planning of the training component6f the SFCS project is re

ported in several initial documents (d.1491, 1653). Reports on this
 

activity also appear in the Annual Reports for 1975-1976 (d. 113 in
 

Spanish or d. 167 in English); for 1976-1977 (d. 3748); and for 1977-1978
 

(d. 3705).-."
 

Discussions of the team in evaluating the training activities led
 

to some changes during the project and to the establishment of certain
 

policies (d.1486),
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Table B3. A partial list of documents on cropping systems research pro

duced as a result of the training component of the SFCS pro

ject (1975-1979).
 

.DocumentationCenter number

1202 1232 1671 1677 

1.208 1234 1672 3738 

1220 1235 1673 3739 

1228 1668 1674 3755 

1229 1669 1675 3866 

1231 1670 1676 3963 

1687 

1/ See Bibliography Section of this report for titles.
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B12. Research Station Studies
 

Field research was carried out at the Turrialba headquarters out 

to support the outrach phase of the SFCS Project. The conceptual and 

integrative aspects of a research methodology linking research station 

studies to base line data and on-farm studies have becn developed through 

three main types of field experiments: a Central Experiment, Satellite 

Experiments and Component or Complementary Experiments (d. 125). In 

addition to the development of this research methodology, f oidoxperi

ments were useful educational tools for professional staff ,nembers, stu

dents from CATIE/UCR Graduate School and in-service trainees from Central 

American ountries. 

Treatments in the Central Experiment consisted of several cropping
 

systems commonly used by small farmers ranging from monocrop to different
 

combinations of two, three, four and five crops in a cropping season.
 

Fifty-four cropping systems were tried during the first year in an ex

ploratory study. Twenty four of these systems were selected for experi

ments on 2.1 ha of land during the past four years. Cropping systems
 

were cultivated on the same plot in order to evaluate the effect of con

tinous cropping on soil fertility. No machinery was used in order to
 

evaluate the demand for hand labor for each of the systems studied.
 

.Satellite Experiments consisted of modifications in the management
 

and/or cropping pattern of one of the cropping systems tested in the Cen

tral Experiment, which were used as the control plots. Treatments in
 

Satellite Experiments usually consisted of modifications to inputs, com

ponents (plants), arrangement of components or combinations of the above.
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Complementary Experiments were carried out to isolate the effect of a
 

particular variable on the.performance of a cropping system. Laboratory
 

and greenhouse trials were used to complement field results. (See Sec

tion B13 of this report).
 

Developed in 1972, the Turrialba Methodology for On-Station Crop

ping Systems Research is widely used in countries such as Brasil (North

east, Amazon Basin and Southern Region), Peru', in the cultivation of
 

*quinoa (Chenopodiim quinoo Willd.) and Ecuador, for irrigation practices. 

Results from the Central Experiment (d. 978, 3748, 3705) showed a 

that Land Equivalent Ratio (LER) values increased as thenumber of com

ponents cultivated per unit time increased. Land use was more efficient
 

when the number of crops cultivated in a cropping season was more than
 

one. Demand for hand labor was more evenly distributed throughout -the
 

year in the multiple cropping systems than in the monocultures. In gen

eral, investment return increased as the number of crops in a system in

creased. Cropping systems including maize tended to be more reliable 

than cropping systems including root crops. Reliability also increased
 

with the number of crops (d. 3447).
 

Protein production ranged from 822 kg/ha/year in a double cropping
 

of maize/feans and maize/sweet potatoes, to 582 kg/ha/year in a tricul

ture of maize/beans/cassava, Energy production ranged from 32420 Meal/
 

ha/year in a cassava-based cropping system with beans planted simulta

neously with the cassava, and sweet potatoes interplanted in the cassava
 

stalks'after harvesting the beans, to 23470 Mcal/ha/year in a .cassava.
 

* monoculture cropping system (d. 978, 3748, 3705).
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The detrimental effect of cassava diseases was diminished by inter

cropping with other species, mainly maize (d. 222, 223, 3476) and insect
 

populations tended to be more diversified as the number of components
 

in a cropping system increased (d. 231).
 

Interspecific competition for resources such as water, soil nutri

ents and light was one of the main reasons for yield reduction of the
 

individual components of a crop association as compared to the yield of
 

their respective monocrop. Growth analysis of cassava, sweet potato,
 

beans and maize was calculated for the different cembinations of these
 

crops (d.125, 6064, 6012, 6039).
 

Data from the Central Experiment are stored, ready for retrieval,
 

in CATIE's computer system facility and are being coi-3tantly re-examined
 

a3 F source of information for the design of new cropping systems at
 

Turrialba or elsewhere. Several attempts of integral.analysis of crop

ping systems have been made. A holistic approach in which several va

riables were ranked according to farmers' criteria was used in develop

ing a mathematical model for evaluating the performance of a particular
 

cropping systems in a given environment (d. 214). Also, Parametric Pro

gramming was used in an evaluation of Central Experiment cropping systems 

(d. 6013).
 

Eight CATIE/UCR Gradutate School students completed the thesis re

quirement for the M.S. degree through research on different aspects of
 

the Central Experiment. Approximately 300 persons a year visited the
 

Experiment and 12 field days held exclusively for visiting scientists
 

from Costa Rica, El Salvador, Honduras, Nicaragua nd Guatemala were
 

organized around the Experiment. Participants in the four Cropping
 



44
 

Systems Seminars held at Turrialba also used the Central Experiment for
 

field expericnce.
 

Several Satellite Experiments on the different aspects of the tra

ditional maize/bean cropping system were carried out at Turrialba. Most
 

of CATIE's maize and bean germpla~m was studied in different arrangcments
 

to find optimal plant-type combinations for this crop association (d.
 

174, 6091). Experiments on avrangement of components, plant density,
 

planting dates and use of input- for this cropping system were also con

ducted. The maize/sweet potato crop combination was studied from the
 

standpoint of inputs used, mainly the N/K20 ratio in the fertilizer ap

plied (d. 6060, 6073). Several cassava/bean crop combinations were
 

studied to determine the best timing for the bean intercropping. Sim

ultaneous planting and planting 240 days after the cassava planting
 

Cassava was also interplanted with
provided the highest bean yields. 


several other legumes with the objective of finding a wider range of
 

possible combinations of energy and protein-producing crops. Several
 

cropping systems including maize and beans were tried under actual small
 

farm conditions of hillside cultivation to determine the effect of man

agement, particularly weed control, on the eordability and the chemical
 

and physical characteristics of the soil (d. 6081).
 

Ten Satellite Experiments were conducted as research theses by
 

graduate students from the CATIE/UCR Graduate School.
 

Complementary Experiments consisted mainly of studies on the effect
 

of radiation on the performance of several maize-based cropping systems
 

(d. 6012). Sweet potato pests (d. 1754), and the effect of insect pop

ulation on the dissemination of virus diseases, both in monocrops and
 



45
 

associations, and the life cycles of severxl economically important in

sects were also studied in complementary experiments (d. 3475). Two B.S.
 

degree students from the University of Costa Rica and a Ph.D. candidate
 

from Michigan State University completed their graduation requirements
 

through these experiments.
 

In addition to the three types of experiments described above, tho
 

Research Station at Turrialba maintains, and conotantly adds to, a col

lection of germplasm that is frequently used in on-farm research through

out Central America. Several varieties of cassava, sweet potato, cowpea,
 

common bean, maize, taro, mung bean, winged bean, pigeon pea, cucumber
 

and other crops are grown, and are then characterized, evaluated and
 

preserved for further distribution.
 

By-products from some of the cropping systems are constantly being
 

used and evaluated as an animal food source, and several experiments on
 

intercropping under forest plantations have been conducted to integrate
 

component technology with a whole-farm research approach (d. 6127, 6064).
 

B13. Greenhouses.and Laboratories Studies
 

Activities carried out routinely in the laboratories and greenhouses 

at Turrialba include chemical analysis of soil samples and plant materials, 

biomass dete3rminations and examination and diag7nosis of disease, insect 

and nematode problems. In the physiology laboratory, under the direction 

of J. Fargas, equipment, glassware and reactants are available to staff 

members and students for their work in relation to production systems. 
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Seeds of various crops used by small fa mers were multipli:.d in the
 

physiology lbpratory during the course of the project. Som. of these 

were maize (under the direction of C. Burgos)! tomato (M.Holle),. Qomon 

bean (R. Moreno), and other logumes (G.Enrlquez, H. Miranda). 

A study was done in tho physiology greenhouse (d. 6112) on the rtb

sorption pattern of nutrients in a maize-bean association, with the plants
 

grown under controlled conditions. C. Burgos did a greenhouse study on
 

the soils of the Atlantic and Southern Pacific rugiDns, reported in the
 

documents "Soil chemical properties and greenhouse studies of soils from
 

Carlari, Gudpiles, Costa Rica" (d. 5098) and "Soil physical and chemical
 

properties, profile descriptions and greenhouse studies of soils from
 

He also
Platanares and Pejibaye, Perez ZeIcd6n, Costa Rica" (d. 5097).. 


conducted a study,.beginning in 1977, on the microbiology of soils from
 

an experiment on soil management in the systems maize followed by maize,
 

maize followed by beans and maize-followed by maize intercropped with
 

beans. M. Holle and M. Troutner conducted a greenhouse study on shade

effect on different varieties of tomato.
 

Various experiments were conducted in the plant.pathology laboratory
 

under the direction of R, Moruno. During the list four years studies
 

have been done on cowpea viruses (d. 3475, 5094), principally on insect
 

transmission of the viruses. Scrology studies were done to identify the
 

cowpea viruses. Also, plant pathogens were kept on susceptible hosts
 

in the greenhouse for use in experiments.
 

R. Diaz-Roineu and W. Bejarano conducted grte.nhouse studies in Costa 

R. Bazrn
Rica and Nicaragua, as .2support activity to th- SFCS project. 


did a characterization of the soils from the experimental sites of the
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project. These studies are reported in the Final Report of the Central
 

American Soil Fertility Project (d.4132).
 

A study on the effect of drought on maize, cowpea, pigeon pea and
 

sorghum was done under field conditions and in the greenhouse under the
 

direction of J. Arze in cooperation with CENTA staff members in El
 

Salvador.
 

Bi. Planning and Implementation of Field Experiments
 

Field experiments in Costa Rica were conducted in the Southern
 

Pacific and Atlantic regions. The first plant'ing of the field experiment
 

phase of the project in Costa Rica was done in the Southern Pacific re

gion of Costa Rica. After completing the survey in the Platanares and
 

Pejibaye districts (January 28 to February 13, 1976), the search for
 

farmers to cooperate in the project began. In April 1976, with the help
 

of Agr. Francisco Lorla, two farmers were -,elected to cooperate in the
 

project and-two experiments wcre planted on their farms. Another farmer,
 

Mr. Victor Manuel. VLquez., cooperated in a case study on a daily record
 

of farm activities. The results of this case study are presented in the
 

document written by Navarro, "IVictor Manuel Vilquez, a case study in Costa
 

Rica, preliminary report" (inSpanish) (d. 226).
 

The two experiments in the Southern Pacific region were used to find
 

out what some of tho problems of the small farmers were. Based on this
 

information, nine nyperiments were designed and conducted in that region
 

in 1977-78: four experiments on the interaction between soil insect con

trol and soil fertilization on the yield of a maize system planted in
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the first planting season of the yoar; four expeidments with six 
arrange

ments of crops, with the objective of measuring the effect of crop 
inten

sification on the soil, and one experiment to study soil management
 

practices and the efficiency of these practices in correcting 
unfavor-


The results of
 able chemical properties commonly found in the area. 


these nine experiments are summarized and discussed in the 
document
 

"Description of an alternative to the system maize in the 
first planting
 

of the year and beans in second planting, practiced by 
the farmers in
 

the zona de Palmares de P~rez Zeled6n, Costa Rica,' (in 
Spanish) (d. 5080).
 

In 1978-1979 four experiments.to study soil management 
and fertil

ity were done in this same region. The results of these studies were
 

presented at the XXV Meeting of the PCCMCA in Tegucigalpa, 
Honduras
 

on the second alternative suggested
and are summarized in the document 


for the farmers of P~rez Zeled6n (d. 5079).
 

in the Atlantic zone is described in the
 The research carried out 


'Work plan for the Atlantic zone, districts of Guacimo and Cariari"
 

The results of these experiments were presented
(in Spanish) (d. 1298). 

at the PCCMCA meetings in 1978 and 1979. 

Three field experiments were conducted at Cariari 
in the Atlantic 

region in 1976-1977 to study the performance of intensificd 
crop systems 

designed to take advantage of the prolon!ad rainy season. An experi

ment on land preparation was continued during 1977-1978 
in the Atlantic 

zone, and an experiment to measure the performance 
cf theso preparation 

methods on soils of different textures was initiated on six farms. The 

results of these experiments were presented in preliminary 
form at the
 

PCCMCA Meeting in March 1979.
 

http:experiments.to
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In 1978-1979, experiments were conducted on fertilizer recommenda

tions for the system maize in rotation with maize, and on weed manage

ment recommendations for the system maize in association with cassava,
 

with beans climbing the cassava stalks in the months just before harvest.
 

Experiments were continued on crop systems including such crops as hot
 

pepper, ginger, cowpea and a system of maize, cassava and rice planted
 

simultaneously, with the possibility of planting another crop in the
 

cassava after the rice is harvested. Other experiments were done on the
 

interaction of weed management and insect pests in maize, and on the
 

effect of insect. pests in four cropping systems. A continuing dynamic
 

diagnostic 'tudy of pests in cassava systems was conducted.
 

Twt cropping system alternatives based on the experiments were de

veloped for the small farmers of the area (d. 5076, 5077). The documents
 

on these alternatives also contain information obtained from recording
 

daily farm activities on six farms, for the purpose of deqcribing the
 

farmers' systems. The documents also include the results of various
 

weed management experiments conducted by the personnel of the OSU/AID/
 

CATIE Weed Control Project.
 

During the first year of work in Nicaragua (1976-1977), field studies
 

were done on a maize-bean rotation system, on sorghum intercropped with
 

maize and on fertilizer in a maize monoculture and in a bean monoculture,
 

with beans planted in both planting seasons. The results of these exper

iments are discussed in the Second Annual SFCS Project report (d. 3748)
 

and in the documents on tho technological alternativcs suggested for the
 

small farmers of the area studied (d. 3708, 5075).
 



Two exqeriments repcated at five sites were done at Samulall during 

The 
the 1977-1978 planting season in order to confirm 

the 1976 results. 


treatments were modifications in the management of a maize-bea
n rotation
 

The effect of hilling-up plants
reaion.
system, which is common in th 

of them a slow-release nitrogenin relation to two nitrogen sources, one 

source, and the interaction between soil insect 
control and fertilization
 

a maize-bean rotation system were studied in separate 
experiments.


in 

Three different spatial and chronological arrangements 
were tried to 

system for the region. Also, an experiment
evaluate the most appropriate 

with two rows of maize was planted on half a hectare 
in order to measure
 

the costs of the production system.
 

The results obtained in the above studies are discussed in more
 

detail in the 1977-1978 third annual SFCS Project 
report (d. 3705) and
 

in the reports on the two technological alternatives 
suggested for
 

Samulall, Matagalpa (d. 3708, 5075).
 

Some of the experiments done in Honduras were 
used to generate the
 

-threetechnological alternatives for three 
common cropping systems prac-


Maize and pipian (a squash

ticed by farmers of the Yojoa, Honduras area. 


: t maize and pipiain was a tech
with a good market value) iii rotation 

nological alternative suggested for the system 
maize and squash in rota

tion with maize and squash practiced by the 
farmers of the area (d. 5074).
 

evaluate the performance
In 1976-1977, three experiments were done to 

of various spatial and chronological arrangements 
of maize and squash,
 

In 1978-1979 an experiment

maize and pipian, and pipi'n in monoculture. 


was conducted on levels of fertilization in
the system maize and pipi~n.
 



Details of the results of these experiments are described in document
 

5074.
 

Twelve field experiments were used for the basis of two technolog

ical alternatives: maize intercropped with rice in rotation with cowpea,
 

as an alternative to the system rice in rotation with beans (d. 5072);
 

and, maize planted in relay with cowpea, in rotation with maize as an
 

alternative for the system maize in rotation with maize (d. 5073). Two
 

experiments were done in 1976 on maize and rice: one to compare the mono

culture systems with the intercr~pped system and another to try various
 

spatial arrangements of maize and rice. In 1977-1976, three experiments
 

were conducted on maize and rice: one on spatial arrangements of maize
 

and rice in different environments, one on spatial arrangements of maize
 

and rice with one or more varieties of maize and rice, and one on chron

ological arrangement of maize and rice intercropped. Four other experi

ments, on chronological and spatial arrangements of maize, beans and
 

cowpea, and on evaluation of cowpea varieties, were also done in 1977

i978. An experiment on I ,eI3 and management of nitrogen fertilization
 

in the system maize and rice intercropped, on levels of fertilization
 

in cowpea alone, and on the level of fertilizeer in the system maize and
 

cowpea in rotation were done in 1978'-1979.
 

A summary of the results obtained in the twelve experiments indicated
 

above are presented in the experimental evidence section of documents
 

5072 and 5073.
 

Nine other experiments were conducted in 1977-1978. An experiment
 

on spatial arrangements of maize and sorghum and an evaluation of dif

ferent legumes was conducted at Yojoa, Honduras. A study on fertilizer
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response in the systems maize alone, tomato alone and maize and tomato
 

in relay, and a study on spatial arrangements.of maize and sorghum were
 

done at Agua Sucia, Honduras. Four experiments were conducted at Cuyamel,
 

deeAZigianum)Honduras. substitution of cowpea for velvet bean (2tizofobiwn 

in a maize and bean cropping system; sptial arrangements of maize and 

cassava; (evaluation of cowpea varictics; and spatial arrangements of 

maize and sorghum. An experiment on chronological arrangement of maiz
 

and rice was done at Guaymas, Honduras. These ex[eviments are described 

.inthe third anhual SFCS project report,(d. 3705). 

Ficld experiments were begun =<- , pri]. 1978. Three 

experiments on spatial arrangements of maize, sorhPum, pigeon pea and 

cowpea planted in rows were conducted on farmers' lands. An experiment 

was conducted on amount ana timing of fertilizationmanaged by the farmer 

in the system maize intercropped with sorghum. The r-esults of this ex

perim.pnt were presented at the XXV PCCMCA meetings and are part of the
 

assoexperimental evidence for-the technolo.ical alternative of maize 

ciated with sorghum suggested for the farmers of the Municipio of Tejutla
 

in El Salvador (d. 5078).
 

The grorth of maize, sorghum and pigeon pea intercropped was studied
 

The results of this
in a field experiment at the experiment station. 


study also form pairt of the experimental evidence for the technological
 

alternative for Tejutla.
 

Three experiments wcre done on evaluating maize, sorghum, pigeon 

A study of the effect -)f droughtpea and cowpea in intercropped systems. 


on maize, cowpea, pigeon pea .and sorghum'was done under field conditions
 

http:arrangements.of
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and in the greenhouse at the experiment station. A study of different
 

varieties of pigeon pea intercropped with sorghum was done an a farper's
 

land.
 

Field experiments were begun in Guatemala in February 1978. Most
 

of the experiments were located in the Central Highland area, designated
 

as Region V by ICTA. The CATIE resident concentrated his experimental
 

work on horticultural crops. The work can be grouped into two categories:
 

I. Studies of alternative production systems and 2. Studies of components
 

(crops, insect and disease control, introduction of varieties, weed con

trol, fertilizer and other management aspects). A description of the
 

work in Guatemala is presented in document 3786.
 

Eleven different cross were tried in the work on production systems.
 

These were planted in sequence, monoculture or in rotation with maize.
 

Fifteen spatial and chronological arrangements using these crops
 

and "choreque" (a legume, La hy'w n,(q'iL 1W used as a green manure 

by farmers) were tried. 

Field exDeriments planted in 1978 include four variety trials with
 

various species (m,.ize, z-lmb!ig beans , wheat and peas);. . ultifactorial 

experiment with wheat, maize, climbing bean and broad bean; an experiment
 

on maize density; two facto7,ial experiments to study interactions between
 

components of systems and inexperiment to study the magnesium require

ments in potato and caulifloTer. These studies were carried out in
 

seven municipios of Ch ualte.-ijgo. Ten experiments on an alternative 

for the comm., rmmilpat" cropping system (maize, beans and broad bean 

planted in the samh hole) were conducted in Region I under the respon

sibility of ICTA personnel. The possibilities of diversifying existing 



cropping systems for the first planting season were studied in Santiago
 

Sacatepequez.
 

The activities in Guatemala.bugan in 1978, 15 months before the end
 

of the project, and therefore, the results obtained will appear in more
 

detail in the June 1977-December 1i78 CATIE report (in progress). Some
 

partial results are summarized in the 1977-78 SFCS Project annual report
 

(d. 3705). The experimental results have been reported by the CATIE
 

resident in Cui-tcmala, Donald C.L. Kass, in his monthly report of the
 

15th of January to tho 15th of February, 1979 and were prcsnted at the
 

annual results and planting meeting for Rvgion V, Guatemala from Feb, 

5-9, 1979. 

Table B4 lists the naumber of field experimants conducted for each 

year of the project in each country.
 

Table B4. 	 Number of field experiments conducted in each country as
 

part of the Small Fermer Cropping Systems Project.
 

Pr o j e c t y e a r s 

Locatiun i976-197-7 1977-1978 1978-1979 Total 

41Costa Rica 5 	 15 21 

25 

Nicaragua 5 14 19 

El Salvador 10 10 

Guatemala 20 

Honduras 	 5 16 4 


20
 

TOTAL 15 45 55 i15
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B1S. Comparisonof Results from Field Trials with Base Line Data
 

Base line data were used in the selection of crops and cropping
 

systems for experiments on new combinations of production inputs and other
 

modifications. The national teams discussed and accepted this procedure,
 

and therefore, all the experiments in each area were related to local
 

conditions, i.e. based mainly around the local cropping systems, labor
 

% d other input availability, marketing possibilities and the observed
 

technological letel. This has buen the starting point for introducing
 

gradual changes in the farmers' cropping systems in order to maintain
 

the attention and interest of the farmers. More aggressive type of
 

ohanges,.based on ecological production possibilities and future market

ing possibilities, were also tried. An example of this type of change
 

is the introduction of a new species to rin area. Cowpea was introduced
 

to areas in Honduras and Costa Rica. This type of change needs more
 

study, especially since it is expected that in the future more research
 

will be directed towards aggressive changes in the farmers' systems.
 

Adapting research to local conditions has resulted in experiments 

which, when observed at the regional level, may look very different from 

eah Qther. However, they do have the common objective of adapting the 

new cropping system to the local environmental production nossibilities 

and the farmers' interests. This methodology has produced good results 

in specIfic areas and has helped maintain the interest of the national 

technicians and the farmers. 

* The base line Aata on the area collected during and prior to the 

experimentation phase were used in the evaluation of field trial results. 



The main evaluation criteris used were thosce 
spqcified in the Project's
 

scope of work: family labor use, income generation 
and production, and
 

new cropping system
 
the relationship between the inputs 

required for a 


and the availability of inputs on the'small 
farms during the year.
 

The documents which best describe the 
effcrts to relate field
 

trial results and base line information 
are the descriptions of the tech

nological alternatives generated during 
the project for Costa Rica (d.
 

5076, 5077, 5079, 5080), Nicaragua (d.
3708, 5075), Honduras (d. 5072,
 

The economic analysis in the'
 
5073, 5074), and El Salvador (d. 5078). 


appendices of these documents compares 
base line data to results from
 

the new alternatives for such things as 
labor, operation 'osts, yield,
 

Agronomic production ccmparisons are
 and net, gross and family income. 


also presented in other sections of the documents.
 

The experimental analysis and evaluation 
of these technological
 

alternatives were done in cooperation 
with the national teams.
 

The Annual Reports (d. 167, 3748, 3705) also contain information
 

on comparisons of agricultural production 
as observed in the base line
 

Some of
 
data to agricultural production jbtained 

in the field trials. 


are presented in ,Fromising results in food 
the more outstanding results 

production and economic implications 
of selected cropping systems for
 

Central America. Nc.vember 1977' (d.3830), and "Small 
farmer cropping
 

systems project highlights - Decombu 1978" (d. 5052).
 

Other efforts of a similar nature 
are documented in the 1977 annual
 

a paper on
 
,report on the OSU/AID/CATIE weed 

management project and in 


3471) presented at the
 
beans and cowpea in Perez Zeled6n, 

Costa Rica ( 


PCCMCA meeting in El Salvador, 1978.
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B16. Compilation and'Dissemination of Research Information
 

Research and other cropping system information from activities
 

within the project and from sources other than the project were compiled.
 

This information was made available to CATIE staff members and to the
 

national professionals involved in the project, i.e., the members of the
 

Regional Committee, the national committees, and the national teams, as
 .. ..... ... ......... .................. 

wellas to others who requested it. Additional information on this sub

ject is presented in Section E5 of this report.
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C. RECOMMENDATIONS FOR CROPPING; SYSTEMS
 

Cl., C2. Definition, Format. and Summary of
 

-the Recommendations Developed
 

The term Technological Package (Tech-Pack).has been used by vari)us
 

international agencies and has different meanings. In this project, the 

term cropping systems "alternatives" was used. A dociment written on an 

alternative should contain a description of the technology used and per

tinent information on the particular target area. It is not a mass dis

tribution document and in this sense, is not extension oriented. CATIE
 

tries not to interfere with national responsibilities by attempting to
 

write extension documents. However, the recommendation can be adapted
 

by extension personnel for use in extension bulletins.
 

Format of Cropping System Alternatives
 

A format for presenting an alternative has been developed and is
 

still being evolved. Basically, the format consists of-


I. 	 A summary of the information in the document. This contains a brief
 

description of the target area and the cropping system commonly
 

used by small farmers of the area.
 

2. 	 A description, in the form of a table, of the farmers' cropping sys

tem. This table shows chronological sequence of activities and the
 

inputs and outputs needed at each stage. The activities are arranged
 

by week.
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3. 	 Description of crop pattern alternative. This is a table contain

ing the plan of activities for each week. The amount of materials
 

needed at each stage is also specified. In the observation column,
 

reference is made to the experimental evidence supporting the rec

ommnended practice.
 

4. 	 A week by week comparison of the farmers' system and the recommended
 

alternative system. In this table, the two systems are compared
 

for each activity.
 

5. 	 Appendix 1. This contains a detailed agronomic description of the
 

farmers' systems and, in some cases, a description of the recom

mended modifications discussed in more detail. The description
 

covers: a) land preparation, b) varieties, c) planting methods,
 

d) plant densities, e) weed control, f) fertilizer levels, g) pest
 

management, h) harvesting methods, i) storage, and J) transport
 

and marketing.
 

6. 	 Appendix 2. This contains a socioeconomic characterization of the
 

area where the described farmers' system is commonly used. It also
 

specifies the set of conditions under which the proposed alterna

tive is expected to perform as anticipated. Many of the social
 

characteristics of the people are analyzed in relation to the crop

ping systems described in the alternative. The infrastructure of
 

the area is anralyzed in relation to the new and to the existing
 

cropping patterns.
 

7. 	 Appendix 3. This consists of the geographical description of the
 

area where the alternative could be applied. General aspects of
 

soil, climate and natural vegetation are covered, so that where
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appropriate,ecological considerations can be given their 
proper
 

importance.
 

Appendix 4. This contains the economic analysis of both the..
 8. 


a com
farmers' system and the recommended alternative. 

This is 


plete analysis relating the economic resources 
of the farmer to
 

the reiommended system.
 

Appendix 5. This consists of the experimental evidence supporting
9. 


the recommendations or the modifications to the 
farmers' system.
 

10. 	 Appendix 6. This is a bibliography of documents with additional
 

information on the alternative.
 

This dccument provides the research team with 
a framework which
 

can serve as a guide for future research. 
It also provides a format
 

for reporting results that can be utilized 
by other technicians doing
 

research on cropping systems methodology, and 
it helps identify how
 

each specialty can contribute to research 
on any particular area.
 

First approximation ai:ernatives should be 
validated in the field.
 

This validation should involve many farmers 
in order to sufficiently
 

It
 
test the assumptions made at the time the alternative 

was produced. 


not idemonstration and
 
should be clearly understood that this test 

is 


the farmer must be made aware that he is part 
of the research team in
 

A second approximation alternative can
 this phase of the methodology. 


be prepared after one year of validation 
of the first approximation al-


The preparation of alternatives is a continuous 
process which
 

ternative. 


depends on the availability of new information 
on system components and
 

on changes in exogenous and endogenous factors 
to the farming system.
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Table Ci. summarizes the characteristics of the 10 different alter

natives developed during the project. Documents with a detailed descrip

tion of the ten alternatives are available (d. 3708, 5072 to 5080).
 

C3. 	 Publish and Distribute the Area-specific Recommendations
 

Documents with a detailed description of the ten alternatives (d.
 

3708, 5072 to 5080) were distributed to project staff mcnhors and to the
 

national irofessionals involved in the project. They were also sent to
 

the IICA-ROCAP agricultural research information program (PIADIC). See
 

Section E5 of this repcrt for additional information on documentation
 

in the SFCS Project.
 

C4. Formulate Procedures for Extension Demonstrations
 

Cropping system alternatives based on diagnostic studies, available
 

agronomic information, existent cropping systems and field experiments
 

were regarded as first approximation alternativeso These alternatives
 

are considered to be options which can be presented to the farmer. How

ever, certain assumptions made at the time the alternatives were produced
 

need to be verified with a larger number of farmers than those involved
 

in the testing phase.
 

This process of verification has been referred to as the validation
 

phase. The specific objectives of this phase are;
 

1. 	 To assess the agronomic performance of the proposed alternative
 

under the farmer's management with actual commercial field produc

tion conditions.
 



Table ci. Technological alternatives developed under the CATIE/RFCAP Project from 19-75 
- 1979 with description of crops involved, where developed, and
 
changes introduced. 

Tecbnological 
Alternative 1/ 

Area 
where 

developed 

Crops 
involved 

General 2/ 
Changes -

Variety Spatial 
Arrange 
ment 

SPECIFIC CHANGES IN ,?OPONENTS 

Chronol. Soil Ferti- IDisease Other 
Arrange- insect lizer control pest 
ment control control 

Weed Land 
Control prepa-

ration 

Harvest Agricu 
tural 
practic 

1. Maize/beans. Samulalio Nic. Maize 

beans 

QuNatity and 
quality of 
input: avail-
able to both 
crops 

X . 

Improved 
harvest 
practice 

2. Sorghm + 
beans in 
rows 

Samutlalf, Nic. Sorghum 

beans 

Intensification 

-X 

X 

3. (Maine * pi-
piar.) -'(maize 
+ pipian) 

4. Maize 4-

Yojoa, ond. 

Yojoa, Hond. 

Maize 

Pipian, 
common 
squash 
Maize, 

Quantity and 
quality o. 
inputs 

Substitution 

Intelsification 

Pipian 
squash 

x 

. 

X X " 
.hrvest 

X "kuble

earlier 

Hill-up
with ho, 
r" oxe' 

" 

rice)-

ccwpea 
ccwr• rice 

Cwpea, 

common 
bean 

Substitution 
- overmaiea 

maize a. 
maturity 

(maize/ 
c-iaize 

Yoja, Hond. Maize 7 x Reduce 
one 
operation 

Znuble
ever 
maize in 

Cowpea Intensification x 

6. Maize-3.--. 

7. (.aize . 

bean) - (Maiz' 

irez Zeled6n, 
CsK. 

rerez Zeled6n 
C.R. 

Maize Quantity and 
quality of, 
-inputs 

Beans, Substitutio. 
co_a. 
'Maize Intensification' 

Pc~niharvest 

. 

x More 
plants 

More 
plants 

x x 

x x 

X 

X X 

Improved 
harvest 
practice 

Improved
harve 

Common 

bean. 
co.,pea 

Substitution 
inmm practice 

-tillage 

Best Available Document 



Table Cl. -Continued.... 

SPEIFC OAHMM1IN (OMPONflIWS 
Technological Area Crops General, Variety 	 Spatial Chronol. Soil Ferti- ,.Disease Other Weed Land Ha st Agricul-
Alternative / Where Involved - Changes-' Arrange Arrange- insect lizer control pest control prepa- tural
 

developed 
 ment ment Contrnl 	 Control ration practice 

S. Maize - naize Gupiles Maize Quantity and I 	 X MinimumtillmuC.R. 	 quality of 

inputs;
 
intensification
 

9. 	 (Maize + Gupiles Maize, Q ntity and X. X X 	 XPrune casavacassava) - C.R. cassava quality of 
inputsbeans 

Beans 	 Intensification
 
diversification
 

10. 	 Maize + Tejutla, Maize, Quantity and X Improved
 
sorghum El Salvador quality of practice
 

inputs
 

Sorghum
 

1/ + intercropped; / in relay - = in rotation. 

2/ Definitions of changes: 

1. 	 Change in quantity of inputs: the amount of a given material or operation is changed (usually increased) 

2. 	 Change in the quality of the input: the material or operation is modified by repiacing it or by changing the date sigyificintly 
3. 	 Intensification: at least one crop is added to the number of crops in the pattern'that the farmer handles during one agricultural period (year) 
4. 	 Sukstitution: one crop in the pattern is replaced by another, usually with similar agronomic and labor requirements.


(For example, VIqna unquLWat as a replacement for Phi fo&Lvutg54A. beans).
 
5. 	 Diversification- a new crocp (not normally planted by tim farmers" in the area) is added to the usual pattern. There are cases where a variety 

can be change as drastic a change as introducing a new crop.' 

Best Available Document
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To transfer the information contained in the alternative to trans2. 


fer agents and to key farmers of the region.
 

To develop the required capacity for participating farmers to act
3. 


as additional transfer agents for the new technology.
 

The logistics for va!Udatirgcropping system alternatives are dis

cussed in detail in Chapter VIII of the Procedural Guide being prepared
 

by the cropping systems research team at CATIE.
 

The project resident in El Salvador formulated another approach
 

for validation of new cropping system alternatives. Because of the or-

Avich exists at CENTA, a variation of the methodologyganization was 

adapted. DetLails of this methodology are included in the document "El
 

Salvador, an e&xperience of the Cropping Systems Project for Small Farmers
 

in the Central American Isthmus" (in Spaihish) (d. 3791) by Jos' Arze. 

as in the other four Central American countries,
In Costa Ri';a, 


field testing o' cropping system alternatives was carlped out on farmers'
 

fields. In thQ case bf Costa Rica,the cooperating farmers were selected
 

from a group contacted through the extension agent. The extension agent,
 

nt with CATIE's research tcam, occasionally used the experimentin agreei 


some experiments, which beal plots as demonstration units. There were 


cause ofthe nature of the treatments under study, wlre not used as 
dem

onstration plots.
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D. 	ASSIST IN THE CREATION OF A CAPABILITY IN CENTRAL AMERICA
 

TO CONDUCT CONTINUOUS CROPPING SYSTEMS RESEARCH
 

D1. Personnel and Finances Allocated by
 

the Cooperating Governments in 1974
 

In 19742 only 6ne of the present -ooperating governments had al

located personnel and finances for cropping systems research. This was 

the case of CENTA in El Salvador where a multiple cropping program had 

been started within the Agricultural Economics Department. This depart

ment had been recently created in CENTA. The 1974 budget for that de

partment was US$42,800. 

One year liter, ICTA in Guatemala be'gan its work on multiple crop

ping. Sinze 1975, Nicaragua, then Honduras and finally, Costa Rica have
 

shown interest in starting research on cropping systems.
 

D2. Determination of the Actions and Resource Allocations
 

Required to Develop a Self-sustaining Research Program
 

for Cropping Systems in Central America
 

Three Regional Committee meetings werd held during the life of the 

project. in the 1978 meeting, the committee indicated their interest 

in emphasizing the common problems present in several countrie:! f Central 

America. 

Representatives from each country recognize the need for a
 

cooperative research program on cropping systems for Central America,
 



but they ha~e not committed themselves to participation in the organiza

tion of a regional-cropping systems program.
 

Perhaps through -their association with CATIE, in becoming aware
 

of the advantages of cooperative efforts, they may-show more interest
 

in establishing a regional cropping systems network in the future.
 

Nevertheless, Nicaragua, El Salvador and Honduras have reorganized
 

their personnel in ways which definitely favor the multidisciplinary
 

approach for cropping systems research and the Costa Rican director of
 

research has decidc.d to appoint a systems research specialist who will 

work closely with CATIE personnel.
 

D3. Preparation of a Written Plan for a Central American Capability
 

to Develop a Continuing Cropping Systems Research Program
 

Because of the particular conditions which havc prevaiied in the
 

last three years in Central America, especially those regarding Central
 

Ameridan economic intogration, it was not feasible to prepare a written 

plan for Central laerican capability to develop a continuing cropping
 

systems research program. However, a first draft of a document which
 

could serve as the basis for a written plan for such a program has been
 

prepared. This Procedural Guide (in progress) presents the conceptual
 

framework for carrying out cropping systems research. Methodological
 

steps are suggested and explained in detail for diagnostic (ba&e-lino)
 

studies, designin- of possible alternatives, field testing of these al

ternatives, validation of promising alternatives and the preparation of
 

refined alternatives based on validation and other previous steps. In
 



addition to the description of the methodology, suggestions on techniques
 

for conducting field experiments and ideas on personnel and equipment
 

needs are included in.the guide. A national organizational structure is
 

not de:Fined because there are marked differences from one country to
 

another. Changes in organizational structure will come about gradually
 

as cropping systems research begins to produce good cropping system al

ternatives.
 

Better regional cooperation may develop when extrapolation method

are shown to be succCssful in generalizing experimental results
ologies 

from tested to untested areas.
 

At the end of the project, a research team dedicated to cropping
 

systems research had been organized in each country and they were re

questing additional assistance from CATIE in matters related to method

ology, experimental analysis and organization of cropping systems re

search teams.
 

D4. Discussions with the Central American Ministers About
 

a Cropping Systems Research Plan for Central America
 

Throughout the project, the Director and Sub-directors of CATIE,
 

and the Head of the Annual Crops Program have met many times with the
 

Ministers from all five Central American countries. The advantages of 

cooperation and col.aboration among the Central Amrican in cropping 

systems research has JFPequently been discussed in these meetings. The
 

advantages of even closer cooperation through a formal Central American
 

'network for cropping systems research &Ih-uld become even more apparen 

in the future, and it is likely that the initial collaborative-effort be

gun with L'lis project will serve as a basis ,for/mqre extensive cooperation
 

among the countries.
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E. OTHER ACTIVITIES
 

El. Conceptualization
 

During the course of the project there have been many discussions
 

on the conceptual aspects of small farmer cropping systems research.
 

The ideas generated from these discussions and from individual efforts
 

have helped to guide the project and to clarify the direction of the
 

program.
 

* The following is a summary of some of the documents written by
 

staff members on conceptual aspects of the project.
 

Staff members have written articles on the subject of a systems
 

approach to agricultural research., The project research methdology,
 

described by C. Burgos (d. 1208), is based on a systems approach.
 

Burgos also wrote about research on annual crop production systems
 

(d. 1673) and on cropping system methodology (d. 5053). R. Moreno
 

discussed a possible plan and fundamental ideas on production systems
 

research (d. 709, d. 1218), and wrote on the systems appi'oach and on
 

research on cropping systems in Central America (d. 1232, 3447), and
 

Moreno and Saunders discussed a broader aspect of this type of research
 

in a paper on a farming systems research approach for small farms in
 

Central America (d. 659). L. Navarro reviewed some general ideas on
 

systems research (d. 3739) and outlined a general agricultural research
 

methodology (d. 3738). Navarro and Moreno presented ideas on a multi

disciplinary approach to agricultural research with small farmers (d. 227).
 

* R. Hart wrote on the systems concept, on systems analysis and on the
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agroecosystem as a unit of research (d 1668, 1670, 1671), on the
 

ordering and the relationships of agricultural information in hierarchical
 

systems (d. 3755), and on the crop system as a unit of research (d. 178).
 

He also presented an ecological systems conceptual framework for
 

agricultural research (d. 4061, 1669, 4055), and discussed a Central
 

American crop system research network (d. 1472), a crop system classi

fication (d. 1474) and methodologies -to produce agroecosystem management
 

plans for small farmers in tropical environments (d. 3811). The case
 

study he carried out in Eonduras was based on systems principles
 

(appendix 4 in d. 5072, 5073 or 5074).
 

Other articles on methodology have been written. J. Arze wrote
 

articles specifically related to the national programs on integrating
 

research (d. 1656), on structuring research (d. 3809) and on the
 

generation and use of technology as a reference for a conceptual frame

work (d. 3866). D. Boynton discussed the different types of research
 

essential to the project (d. 3846). Two of the consultants to the
 

project, Dr. Richard Harwood and Dr. David W. Norman produced documents
 

concerning methodology. Dr. Harwood discussed evolution of ideas and
 

methology, the cropping systems approach, the impact of research on
 

development and the gradient approach to cropping systems research
 

(d. 691, 455). Dr. Norman discussed methdology and risk economics
 

(d. 5029). Another consultant to the project, Dr. Wayne Wymore, wrote 

papers on systems for the small farmer (d. 1079), on designing a system 

for management of experimental data (d. 1205) and on the basic concepts 

of engineering systems (d. 214). 



Conceptual papers were written on implementation and analysis of
 

experiments. P. Ooro presented some ideas on data management systems
 

(d. 710), and on research techniques within a systems framework (d. 1235).
 

L. Navarro wrote on evaluating research results (d. 1475). R. Hart
 

wrote a paper evaluating methodologies for extrapolation of results
 

(d. 1473). R. Hart and M. Holle are in the process of preparing an
 

article on an index to measure risk in croping systems.
 

Other conceptual papers were written on more specific topics.
 

C. Burgos discussed the importance of soil fertility research to systems
 

studies on agricultural production (d. 1202) and the relationship of
 

agricultural systems and diet, presenting some strategies for improving
 

diet through improved cropping systems (d. 3782). J. Arze discussed
 

climatic factors in the agricultural production process (d.1675). M.
 

Holle wrote on horticultural crops in small. farmer production systems
 

(d. 479), on production systems including vegetables and fruits on the
 

farm, with emphasis on tropical areas (d. 692) and on crop and variety
 

diversification as part of crop system research (d. 5057).
 

Various papers were written on socioeconomic concepts. L. Navarro
 

wrote on the methods and on the specific tools needed to collect
 

information on production systems, the farmer and his whole environment
 

(d. 1233, 1676). He also wrote a paper on risk and uncertainty in
 

crop production (d. 1247). The case studies done by L., Navarro (d. 226)
 

and R. Hart (appendix 4 of d. 5072, 5073 or 507L') also present various
 

socioeconomic ccncepts. D. Johnston wrote a paper on limiting factor
 

evaluation of cropping systems (d. 107). E. indrade, a consultant to
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the project, wrote on the socioeconomic part of the farm system in an
 

.analysis of the environment (d. 1672). S. Bradfield, also a consultant
 

to the --oject,wrote on the social position of the farmer and its
 

o ,nsequences for agricultural development in the tropics (d. 205).
 

E2. Activities linking the 1975-1979 SFCS Project to the
 

Small Farmer Production Systems Project
 

A ROCAP financed project on Small Farmer Productir7. Systems began
 

on April 1, 1979. The project will build on the results obtained in
 

the SFCS Project. Activities related to this new project were undertaken
 

during the course of the SFCS project, especially during the last year
 

of the project. Staff members, especially C. Burgos, L. Navarro, and
 

R. Hart, along with B. Quijaindria of the CATIE Animal Production Program,
 

and with the help from some consultants, especially P. Warnken, wrote
 

the proposal.which led to the funding of the new Small Farmer Production
 

Systems Project.
 

This new project will include research on a technology transfer
 

phase. In preparation for this, Dr. Howard Ray, as a consultant to
 

CAPIE, discussed the subject with staff members and wrote a report on
 

this phase of the project. Staff members also attended a conference in
 

Guatemala on technology transfer.
 

A Procedural Guide (in progress) was prepared both as part of the
 

SFCS project and as a source of reference for national researchers to
 

use in cropping systems research.
 



The new project will include Panama, in addition to the five
 

Central American countries. An informal relationship between CATIE
 

and Panama was established during the SFCS pr6ject. Representatives
 

fr6m Panama attended some of the regional meetings held at CATIE, and
 

CATIE staff visited Panama many times in preparation for beginning
 

work there. W. Bejarano conducted a study on the geography of the
 

Caisgn area of Chiriqui, Panama (d. 3744) and L. Navarro, in cooperati.on
 

with staff members from IDIAP and other CATIE staff members, carried
 

out a survey and initial characterization of 59 farms in Caisan, Panama
 

(d. 3912), including information on crops and animals. Panama signed
 

the agreement with CATIE on April 9, 19*79 to begin work officially on
 

the new project.
 

E3. Central American Soil *Fertility Project-


The Central American Soil Fertility Project was financed by ROCAP
 

from March 1976-March 1978. Its principal goal was to institutionalize 

a methodology of soil research at CATIE in order to establish a 

technical base so that CATIE could offer technical assistancc on soil

related matters to the countries of the Central American Isthmus. The 

soil research methodology was based on the one developed by the Inter

national Soil Fertility Evaluation and Improvement Project (ISFEI) of 

North Carolina State University. The project also included a sub

project on soil analogs, with the objective of arriving at a methodology 

for defining areas in Central America with similar soils and climate 

which could be used in the extrapolation of data. A summary of the 

results of the project is presented in document 4132. 

http:cooperati.on
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The Soil Fertility Project act2d as a support project to the
 

SFCS project. The soil fertility work begun during the project
 

continued during 1978-1979 under the Annual Crops Program of CATIE.
 

E4. International Meetings
 

Staff members attended various international meetings duiing the
 

course of the project. These professional meetings allowed for
 

importiant exchanges of information. The staff members learned of new
 

technical advances and of methodologids and ideas from other institutions,
 

and also presented results and methodolo~ies developed at CATIE to
 

other professionals for their information and for their comments.
 

Meetings atended by staff members include:
 

American Society of Agronomy
 

Programa Cooperativo Centroamericano para el Mejoramiento de Cultivos
 

Alimenticios (PCCMCA).
 

American Institute of Biological Sciences
 

Soil Inventory Workshop (AID/Cornell University)
 

American Agricultural. Economic Association
 

Seminar on Economic Analysis in the Design of New Technology for
 

Small Farmers (CIAT) 

American Society of Horticultural Science 

American Society of Horticultural Science-Tropical Region 

First Symposium on Tropical Tomato-AVRDC (Taiwan) 

International Federation of Organic Agriculture 1*vements -

Third World Agriculture Workshop
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Workshop on Farming Systems Research, Nairobi (The Consultative
 

Group on International Agricultural Research, Technical Advisory
 

Committee)
 

Intercropping with Cassava: A Workshop Sponsored by -he Central 

Tuber Crops Research Institute of India and the Internotional
 

Development Research Centre of Canada.
 

Annual. Meeting of the American Association of Infcrmati6n-Sciences 

Seminar on .Cassava Protection (at CIAT)
 

CARDI-CATIE Workshop on Agricultural Production Systems, Research
 

(Trinidad)
 

Symposium on Crrp ing Systems Research and DevelopmcnL for the Asian
 

Rice Farmer (IRRI, The Philippines)
 

Conferencia sobre "La Interacci6n entre la Agricultura, Ciencia y
 

Teonologia de Alimentos y Nutrici6n (INCAP-United Nations-Rotkefeller
 

Foundation).
 

Entomological Society of America
 

Basic Village Education Workshop (Guatemala)
 



E5. Information Activities
 

Information activities, i.e. publications and documentation, were conducted
 

according to the description in Figure E.1. 
 under the leadership of Humber
 

to Jimenez.
 

Document ation 
Center 
 A O
Aqiton 


publications from
Prinipal __ outside the Project

•.
 f~file. 
 . .
 

A0
 
ResearchPulcto
 
activities n 
 - ynthesis of results 
 Distribution


Information 
 ofg
generated by
re rh r 
 Sub-file No. I "s
publications
pul ction>
 
researchers
 

Work
 
Documents
 

Sub-file No. 2
 

LEGEND
 

PRINCIPAL FILE. Documentation Center. This file contains docunantepublished by CATIE (Sub-file No. 1) and documents published outside
of CATIE (on tropical cropping systems; 
on soils, climate and other
basic data from the Central American Isthmusl and the proceedings of
the annual regional meeting of PCCMCA). It .als ,contains documents 
from Sub-file No. 2. 

SUB-FILE No. 1. Publications. 
This sub-file contains publlcations

on cropping aystems prepared at CATIE.
 

SUB-FILE No.. 2.. Work documents. This sub--file conaist, of unpuLlished dociments (forms, memoranda, diagrams, reports, etc) containinginformation generated by the Ssll 
Fanttr Cropping Systems Project.
Users of this file are minly those poople who are directly or indirectly connected with the Project.. In the near future the informationthis sub-file will be prcressed with the helpin 
of the CATIE Corpu-erCenter. The documnts in this file are not fo : general distribution. 

Fig. El. Flow of information in the Project.
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Most of the documents dealing with cropping systems (Principal file)
 

were collected under the leadership of Dr. Damon Boynton. Documents were
 

About 2,500 documents dealing
classified using the uniterm card system. 


with cropping systems in the tropical regions of the world (1,700 titles), 

as well as documents d&aling with soil, climnate and other basic data of 

Isthmus (250 titles) and of other tropical countriesthe Central American 

(550 titles) were collected and processed. Lists of new acquisitions
 

staff members and national cowere periodically distributed to project 

PCCMCA annualoperators. In addition, 1,700 documents from all the 

to above also classified usingmeetings were added the 2,500 and were 

the uniterm system. With additional support from CATIE, this collection
 

could become the basis for a comprehensive documentation center on trop

ical cropping systems.
 

Data from field trials and supportive research were disseminated
 

through the distribution of technical papers and reports prepared by
 

staff members. Approximately 160 publications were published and widely
 

A list of publications is presented in
distributed (Sub-file No. 1). 


Approximately
the Bibliography of this report (Cumulative list No. 5). 


10,700 copies of these publications were distributed to 870 people 
dur

ing the last two years of the project (Table El). Most of -the publica

tions were sent to the Central American Isthmus, including publications
 

sent to institutions connected with the IICA-ROCAP Agricultural and
 

Research Information System (PIADIC).
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Table El. Distribution of publications. 

19779 1978 1979H, Total 

No. of No. of No. of No. of
 
Requests Docum. :% Requests Docum. RcqueSts Docum. Requests Docum.. %
 

Central
 
American
 
I3thmus 161 1780 244 2700 65 1300 470 5780 (54%)
 

South
 
American
 
countries
 
and USA 73 890 127 1400 34 600 234 2890 (27%)
 

Other
 
countries 60 630 85 900 21 500 166 2030 (19%)
 

Total 294 3300 456 5000 120 2400 870 10700 (100%)
 

* Starting March 1977 

** To May 1979
 

** Number of documents sent
 

Approximately 150 work documents, including memoranda, internal re

ports, field survey forms and other unpublished documents, were classified
 

and stored in such a way that fast and easy retrieval is possible (Sub

file No. 2). A list of these documents is presented in the Bibliography
 

of this report (Cumulative List No. 2). These work documents represent
 

the .usweous of the larger and more complex file (possibly a data bank)
 

that should be managed in the future.
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Technical assistance was given to national information 
officers on
 

preparing reports (INTA, Nicaragua) and to documentation 
officers on
 

acquiring, cataloging and retrieving technical information 
(CENTA, El
 

Monthly reports as well as quartezly andcannual 
reports were
 

Salvador). 


prepared and submitted to ROCAP.
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LIST OF ABBREVIATIONS
 

AID Agency for International Development (U.S.A.)
 

ASBANA .Asociaci6n Bananera Nacional (Costa Rica)
 

AVRDC The Asian Vegetable Development and Rcsearch Center
 
(Taiwan)
 

BID Banco Inrceramericano de Desarrollo
 

CARDI Caribbean Agricultural Research and Development Institute
 

CAR-PS. Centro Agricola Regional del Pacifico Sur (MAG, Costa
 
Ric;)
 

CATIE Centro Agron'mico Tropical do Investigaci'n y Ensefianza
 

CENTA Centro do Tecnologia Agropecuaria (El Salvador)
 

CIAT Centro Internacional de Agricultura.Tropcial
 

CIID Centro Internacional do Investigaci'n para ol Desarrollo
 
(Canada) (Sea IDRC)
 

CIMMYT Centro Internacional de Mejoramiento de Maiz y Trigo
 

IADS International Agricultural Development Service 

ICRISAT International Crops Research Institute for the Semi-
Arid Tropics (India)
 

ICTA Instituto do Ciencia y TecnoloIa Agricola (Guatemala)
 

IDIAP Instituto de Investi-aci'nes Agropecuarias Je Panama
 

IDRC International Development Research Centre of Canada
 
(See CIID) 

IICA Institute Interamericano de Ciencias Agricolas 

IRRI The International Rice Research Institute 

IITA International Institute of Tropical Agriculture (Nigeria) 

INTA Inscituto Nicaraguense de Tecnologla Agropucuaria 

INVIERNO Instituto do Bienestar Campesino (Nicaragua) 



ISFEI project 

ITCO 


MAG, C.R. 

MAG, Nic. 
OSU 

PCCMCA 


PIADIC 


PIAPA 


PROMYF 


ROCAP 


SFCS project 


SRN 


TAB 


UCR 


UNDP-FAO 
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International Soil Fertility Evaluation and Improvement
 

Project (North Carolina State University) 

Instituto de Tierras y Colonizaci
6n (Costa Rica)
 

Ministerio do Agricultura y Gantderla, Costa Rica 

Ministerio do Agricultura y Ganaderla, Nicaragua 

Oregon State University 

Programa Cooperativo Centroamericano para ol Mejoramien

to do Cultivos Alimenticios
 

Programa do Informaci6n Agropocuaria del Istmo Centroa

mericano (IICA-ROCAP)
 

Programa do Investigaci
6n Adaptada al Pequeafo Agricultor
 

(Nicaragua)
 

Proyccto Piloto do Maiz y Frijol (Honduras)
 

Regional Office for Central American Programs
 

Small Farmor Cropping Systems Project (CATIE/ROCAP)
 

Secretarla de Recursos Naturales do Honduras
 

Technical Assistance Bureau (AID)
 

University of Costa Rica 

United Nations Development Program - Food and Agriculture 

Organization 
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 CION Y ENSERANZA. Cuestionario confi
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IICA on el drea 'de muiticultivos. 
San Andr6si CENTA, 1976. 8 p. 

(1661)

CENTRC AGROOWllCO ThfPICAL DE N'IsT~i 

diON Y ENSEMANZA. Cuestionarlo con-fj,cencial. Elicuesta sobre los 
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(Memoranda CT/DC-995, junlo 2, 1978, dirigidi 
a personal t~cnico). Turrialba, Costa Rica,
CATI., 1978. 31 P. m9c 20 forpularios. 

OPORO, P. Anexos. /laboracid6, control, regis. 
tre de informaciln de experimentosT (Memo-
rando CT/DC-638, de mayo 2, 1977,-dirigido apersonal t~cnico). Turrialba, Costa Rica,
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