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INTRODUCTION

The CATIE/ROCAP Small Farmer Cropping Systems Prcject was a four-
year project beginning in 1975 and ending on March 31, 1979. The prin-
cipal objective of the project was to crcate a coordinated regional re-
scarch 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 carricd out through the Annual Crops
Programlof CATIE. The Annual Crops Program was formerly called the
Department of Tropical Crops and Soils and was under the direction of
Dr. Jorgc Soris, as head, and Dr. Rufo Bazin, as acting head, until 1978.
In March of 1978, Dr. Pedro Ofioro became head of the Annual Crops Program.

The SFCS Broject was carried out in the five Central American coun-
tries. In Costa Rica, work was done in the Southern Pacific and Atlantic
regicns and at Turrialba, CATIE's headquarters. The work in the Southern
Pacific repgion was centerud near the town of San Isidro de El1 General,
in the arcas known as San Rafael dc Platanares, Palmares de Prez Zeleddn
and Las Juntas de Pacuar, all in the "Cantdn" of Pércz Zeleddn. The work
in the Atlantic region was done in the "'distritos™ of Cariari and Guacimo.
Cariari is in the ""Cantdn® of Pococi; and Guicimo is in the Cantdn of
Guicimo. Work was alsc donec at the Los Diamantes Expcriment Station at
Guipiles, in the Cantén Pococi.

The principal work in Nicaragua was done in the agricultural commu-
nity of Samulall in the '"Municipio’ of Matapalpa, in thc "Departamento”
of Matagalpa. The principal work in Honduras was done in the arca necar

the "aldea™ of Yojoa, in the Municipio of Santa Cruz de¢ Yojoa, Departamento



of Cortes in the Sula Valley. Work was also done in the northern part
of Honduras, near the towns of Apua Sucia, Cuyamel, and at the Guaymas
Field Station. 1In 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 tcwns of La
Trompina, in Municipio Sociedad, Departamento Morazdn, and near the Muni-
cipio of Tejutla, in the Departamento of Chalatenango. Most of the work
in Guatemala was centered in the Central Highlands in the Chimaltenangc
region, designated as Region V, in the Municipios of Santiago Sacatepequez,
Tecpin, Zaragoza, Comalapa, Chimaltenango and Santa Cruz Balanyd. Some
work was also donc in the Quetzaltenango region (Region I).

The fcllowing final report of the SFCS Project summarizes the ac-
complishments of the four years. The format »f the report is basecd on
the scope of work agreed upon in the CATIE/ROCAP contract. There arc
four general categories: the collection of base line data; the planning.
field testing and evaluation of cropping systems; rccommendations for
new cropping systems; and assistance offered in crecatine 2 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.



HIGHLIGHTS

The main output of the SFCS Project has been the development of a
methodology (or strategy):g?r conducting on-farm apgricultural rcsearch
directed towards making technical and economic improvements in the crop-
ping systems practiced by small farmers of specific arcas of the Central
American JTsthmus.

The project has contributed to the development of national rescarch
programs on crofping systems through trainipg activities, by making tech-
nical information availablc, by interacting with the national staff in
field work, and by promoting and cooperating in cstablishing 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 mcthodology and towards the possibility of an
agricultucal rescarch network in the Isthmus. Throush this project,
CATIE as an institution corsolidated and improved its working relations
both with the national institutions of the area and with the internation-
al research institutions throushout the world.

The tangible success of the project can be summarized by two major
outputs: (1) the acceptance by the national institutions of the work
objectives and methodolosy 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 promising research results produced, some

of them ready for validation at the small farmer level.



Description of Project Highlights

Base line data on the agronomic, socioeconomic and physiobiological
environment of the small farmers in the project arcas was collected
and stored, ready for retrieval. Standardized procedures and tech-
nigues 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 linc data. Surveys were conducted as one of the
principal methed for collecting the data. Case studies were done
on individual farms in order to develop mathodologies for dynamic
on-farm studies needed to interpret system performance and to gather
additional base line data. Base line data on marketing, 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.
Approximately 115 field experiments were conducted, most of them
done on farmers' lands. The major output from this rescarch was
the production of ten cropping systems alternatives. The following
is a summary of some of the experimental results from the project.
2.1. An improved maize-bean cropping system tested at Samulali,
Nicaragua produced a 33% increase in maize yicld and a 36%
increase in bean yicld as compared to the farmers' present
system performance. With an increase in costs of 2L%, a
farmer could expect an increase in net income of 63% to 20u%

per hectare.



2.2.

2'3!

2.4.

2.5.

2.6.

xiv

At Samulali, sorghum was intercropped with the first bean crep
in the”fraditional cropping system of beans in rotation with
beans. The increascd yields shown in the experimental results
of this ulternative represent an increase in gross income of
$1,333.13 at an 2dditional cost of $516.81. The syétem also
offered the beunefit of producing a crcp of sorghum, which in
some cases, could be useful as a snil conservation method as
wéll.

At Yojoa, Henduras, experiments comparing cowpeas to common
beans showed that cowpea yields were substantially preater
than bean yiclds, in some cases as great as 300%, when condi-
tions for commor beans were unfavorable.

An alternative system of maize intercropped with rice followed
by cowpea at Yojoa offered advantages over the traditional
system of rice followed by beans. The alternative rcsulted

in a potential net income increase of 273% at an additional
cost of approximately 15%, It was also considered less risky
to‘intercrop maize an? rice vhan to plant rice alone, and to
plant cowpea instead of common beans.

Replacing common squash with pipié@n (a squash with a geood
market value) at Yojoa yielded a system with a potential net
income increase of 152% to 334% at an additional cost of 23%.
In El Salwador. a technical modification to the maize-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 53%.
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2.7.

2.8.

2.9.

2,10,

2.11.

XV

At PZprez Zeleddn, Costa Rica, one of the improved alternatives
involving maize and common beans permitted an increase in net
income of at least 123% over the highest income obtained from
the farmers' system. Thc studies done for this alternative
also showed the agronomic and biological potential of producing
two crops of mﬁize and two of beans on the same land during
the normal rainy scason.

At Pdrez Z2loddn, controlling a root-feeding insect with an
inexpensive insecticide application increased maize production
by 180%.

At Cariari, Costa Rica, an alternative system of maize asso-
ciated with cassava and cans was compared to the farmers’
system of maize associatced wtih cassava. The alternative
showed an increase in net income of 182% to 224%, with an in-
crease in cassava yield of 154% to 167%, with beans procuced
as’én additienal crop.

A% Guipiles and Turrialba, Costa Rica, there were significant
raductions shown for the cost of land preparation and labor

in systems wherc yields were the same under mininum and no-
tillage manacement as under conventionally tilled_plots.
Minimum tillare also reduced the need for fertilizers based

on P and K by épproximately 30% in the production of maize
and/orvbeans.

At Turrialba, a cropping system including cassava, common

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


http:compae.od

This aﬁount of nutritional cnerpy satisfies the annual calorie
requirement of 20 people plus a few head of livestock.

3. £ Central Experiment with several cropping systems commonly used
by small farmers was cdnductcd 1t the research station at CATIE's
Turrialba headquarters as part of a continous on-station research
program. Other cxperiments were done on insect pests, plant diseases,
cffect of radiation on cowpeas, fertilization, varieties, cte.
Eighteen UCR/CATIE Graduate students did their theses research at
the station. A germplasm collcction was maintained and biomass
deéerminationsﬂ multiplication of seeds, work on soils and on in-
sect and plant discase problems were done in the greenhouses and
laboratories at Turrialb:z.

4, A methodology for conducting research on cropping systems used by
small farmers was devcloped and is presented in a procedural guide.
Various aspects of methodelogy, such as the conceptual framework
for rescarch on cropping systems, stups in diarnostic studics, design
of possible croppin; system alternatives, ficld testing and valida-
tion of these alternatives, and procedures and format for presenta-
tion and dissemination of the alternatives arc discussed in this
guide.

S. More than 379 Latin American professicnals were trainad during the
course of the project, and of these, more than 75% were Central
Americans. Training was accomplished through courses, formal sem-
inars and in-service training. Through this trainin: program, CATIE
has played an important part in establishing a regional community

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

Approximately 2,500 documents dealing with cropping systems in the
tropical region of the world, as well as documents dealing with
additional information on the Central American Isthmus, were collect-
ed, processed anda stored for easy retricval in 2 documentation
center, ready for the use of the project personnel and the national
personnel working with the project in the countries. Technical
vapers and reports on the research done during the projoct were
widely distributed. Non-published documents (work documents) were
also collected, processed, and stored in this same documentation
center.

In addition to working closely with Central American national ins-

titutions, CATIE staff rcinforced the professional relationships

with many other international centers, such as, CIAT, CIMMYT,
JCRISAT, CARDI, IITA.

The countries of the Central American Isthmus gave strong support
to.the SFCS Project, and the national institutions collaberated 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 cconducting continous cropping
systems research. Many countries have begun or cspanded national

programs or projects on small farmer cropping systems, and although

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

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

farmer cropping system research in Central America.



A. BASE LINE DATA

The methodology of the Small Farmer Cropping Systems Project requires
all research work and'evaluation of results to be based on data collezted
from the farms, farmers and cropping systems specific to each work area.
Several activities were undertaken to obtain this base line data. 1In
accordance with the projéct's Scépo 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. bevision of training needed to qualify national personnel in the

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

A.3. Assiétance to national teams in the base line data collection process
itself (i.e. secondary information search, field surveys.ect.).

A.4. Assistance té national teams in the analysis, interpretation and
summary of base line data.

HoweQer, 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 Al.

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



follow1ng 1nv1ted experts Dr. Constantlno Alberta221 (Costa Rica),

| Stlllman Bradfield (USA), Dr Donald Fiester (UoA), Lic. Lugenlo Herrera
(Costa Rica), Dr. Oscar Hidalgo (Nicaragua), Dr. Peter Hlldebrana
(Guatemala), Ing. Heleodoro Miranda‘(El Salvador), Dr. J.K. McDefmott
(USA), Dr Howard Ray (USA), and Ing. Mario Sdenz (Costa Rica). A def-
inition of "small farmers” and the general guidelines forAdata collection,
analysis and interpretation were discussed and several examples were
_reviewed. ;t was decided that survey procedures should be practical and
simple, smali samples of farmers should be selgcfed for interviews and
the simplest énd shortest questionnaire possible should be used. The
objective wouid be to find out what smail farmers are actuall& doing (i.e.
what.are the.main cropping systems), how are they doipg it and why are
they doingvit. This implies the colleefion of base line data on existing
small farm cropping systems, present farm praétices, production problems,
éf;c;;luction results, income and other benefits, employment geﬁer‘ation,
risk évéluation'énd nutritional status.

| Baéed on the recommendatioﬁs from the Oétobér meeting, the proﬁect
staff began work to plan area réconnaissances, secoﬁdary information
gatherlng and survey questlonnalre design. The initial survey instru-
ment was de51gned during November 1975 It was tested at Guayabo,

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.

% Gee list of ‘abbreviations.
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- A user's manual was written (d. 685)*% in order to standarize the
use Qﬁ the developgd-qugsxionnaire,”,The questionnaire was supposed to
be modified later .only to adjust the terminology to local conditions.

This initial quéstionnaire was used for base line surveys in Costa

Rica (Guayabo,_Alajuela, Cariari, Gudcimo, Platanares y Pejibaye; d. 170,
172 and 449), Nicaragua (San .Ramdn and La Trinidad; d. 262, 228) and
Honduras (Yojoa, Guaymas; d. 261 and Agua Sucia d. 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, 143 farmers interviewed in
6 locations,; Nicaragua February 1976, B0 farmers interviewed in 2 areas;
Hondurés, Febfuary—Mgrch 1575 and Jaduary-February 1977, 78 farmers in-
terviewed in 3 areas. Data from thé surveys were analyzéd and inter-
preted at Tufriélba andAaiscﬁssed with.néfional personnel (A#); More
than 130 FORTRAN'proqrams were spécificaily AGQéioﬁed by:?rojecf.stéff and
IICA's IBM 1130 computer was used for processing the data. Data proc:
.essiﬁg personnel from'IICAlhelpeg'in analyzin~ the data. Resultihg”‘-

docghénts’are cited.above and are:alse summarized-in d. 171.

Other efforts at the beginning of the project to standarize proce-

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

* Document: numbers indicate the clamsification 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 Projuct guide on
production systems for the small farmer (in Spanish) (d. 687). This doc-
ument on guidelines was distributed to national professional teams for
discussion and use. The guidelines deal with: a) experimental desiga

and site selection, b) economic analysis for experimental data, c) pro-
cedures and forms for climatic data gathéring at experimental sites,

d) disease and insecct 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-
ing more detailed information cited when available. These activities
overlaped in time, therefore, their presentation is not chronological.
A) Case studies. The activitigs on individual farms were recorded‘
for one year from 1977-1978. The objective was to develop'methédolégies
for dynamic on-farm studies, to interpret system performance, and to
gather base line data needed by the team. Periodic visits were mad; 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. Onc case

study was carried out at Pejibaye (Pérez 7eleddén), two at Guayabo, and



. 8ix in the Atlantic Zone, Costa Rica; and one at'Yojoa, Honduras. De-
tailed methodology, sample forms and partial results are reported in
documents 226, 453 and in appendix 4 of d. 5072, 5073 or 5074. (Five
national technicians trained-A2).

B) A marketing study on maize at the small farmer lgvel, done at
Gudpiles, 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, dome in Cariari,.Costa
Rica in collaboration with the OSU/AID/CATIE support project. The sur-
vey report is in progress. (S8ix national technicians trained); |

D) Anthropolcgical study to relate socio-cultural aspects and émall
farmer tecknology, done in El Zapote, (Pérez Zeleddn), Costa Rica.
Anthropology thesis (for licenciatura degree) by Nora 3olano, 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
Annual Cropping Systems in two Regions of Costa Rica' by Marcelino Avila,
done with the collaboration of the University of Missouri and IICA (in-
cludes survey). (Seven national technicians trained).

F) Study of the rclationship between some socioeconomic characteristics
and small farmer level of technology, done in Guayabo, Costa Rica. Re-
ported in M.S. thesis "Some physical, cconomic, administrative and social
aspects associated with the level of technology in coffce and maize in

a community of small farmers" (in Spanish) by Wéstor Rojas (d. 6109) with



UCR-CATIE graduate program (includes survey). (Four national technicians
trained). -

G) © Use of parametric programming in the evalvation of small farmer
cropping systems, done at Turrialba and Gudpiles, Costa Rica. ' Reported
in M.S. thesis ”Application of parametrics to the evaluation of cropping
systems adequate for small Farmers" (in Spanish) by Miguel Avedillo, (d.56013)
with UCR-CATIE graduate program (uses survey data and Central Experiment
results obtained at Turrialba). (Three national tcchnidians trained).

H) Survey to characterize whole farming systems at the smzll farmer
level in Yojoa, Honduras; Matagalpa. Nicaragua; and Guépiles, Costa Rica.
Related training and result arc presented in documents 1496, 1677 and
17444, Survey was carried out during August 1977. (Ten national tech-
nicians trained).

1) Survey on nutritional aspects at small farmer level in the work
areas of the project, done at Pérecz Zeleddn and Guapiles, Costa Rica,
Agua Sucia, Cuyamel and Yojoa, Honduras; and Samilali, Nicaragua betwcen
November 1977 and February 1978. Documents 1484, 1485 and 1778 contain
information on related personnel training and results. (Sixteen national
technicians trained).

J) Initial reconnaissance survey done in the Esteli Agricultural Sub-
Region (Nicaragua) during May of 1978. This survey ‘was done with an
iﬁproved questionnairc based on previous project experiences. Related
documents include the "Explanatory manual on the initial recconnaissance
'survey in Nicaragua (in Spanish)" (d. 5082) and “Prcliminary report,
initial characterization of the small farms in the Estell Sub-region,

_Nicabégua'197é“ (in Spanish) (Vega, Navarro 1979, in progress). .This



survey was more comprehensive than the initial surveys but still dea;t
mginly;yith cropping systems. .(Tgn ﬁational téchqiciéns frained).
K) AIﬁitial.farm sfudy survey, doﬁo at Cais@n, (Chiriqui) ﬁénamé in Aug.-
§9p-f1978-(ds'3912)- This survcy“iﬁcludes information on the toté;
farming system, giving a better perspecfive ch.fhe specific:éfop and
aniyg;“productipn systems. The quasfionnaire used fof4this survey shows
the progress made in the survey instrument uﬁ to the end of fhe pr~iect
in ;979. Documents 3707 an¢ 3917 contain information on afea sampléd,
people trained ;nq‘suryey s1pervision analysis and reporting. (Twenty
five national technicians trained). o
National»pepsonnel were traingd in the use of the survey instrument
in all the surveys reported here so far.‘ The projéct staff éarticipated
in survey supervision in all cases and the aﬁalysis was done mainly ét
Turrialba with participation of national brofessionals. The documents
cited mention all these activities. Tfaining in survey anéiysis wa; done
at Turrialba throuéh in-service training (Four people from fanamé and

Nicaragua) and through various seminars (reported in Section B10 and

).

Additional Base Line Data Gathering and Interpretation

' : : .
Techniques and Training Aspects

Other project-related standarization efforts on base line-data col-
lection and handling wererprcsented at the different training sessions
required by the project or requested by national tcams. These seminars

were held at Turrialba and in the countries (reported in Section B10 and



11). The related documentation include:

"Coﬁtrul of 1nf$rmat10n‘*n cérrylng out uxpprlments" (in Spanlsh)
.(d 17&5). whlch 1ncludes several data handling forms and 1nstruct10ns
for recordlnc 1uformat10n on forms Cs 7702 7704 and 7710. (Thes; forms
wevé made avallable te all personnel).

"Céllection, précessiﬁg and analysis of microccunomic information
géﬁerated from agricultural ex?eriments on farmers® lands (project fof
a manuél)” (in Spanisﬁ) (d. 3817, devéloped at the requaest of INTA in
4Niéaragua whe used it for training in the INTA-INVIERNO-AID project in
Matagalpa.
| "TentatiQe outline'of the contants of a ”Technologicél Fazkage"
for a cropping systém (proposad)" (in Spahish)’(d, 5081).

"Proce5a1n" and analy51s of surveya (1natrucflon material)" (in
panlsh) (d. 5C84), used for in-servicc training.

"The farm systcm, the sociocconomic part in the analysis of the en-
vironment" (in Spanish) (d. 1672), used for the continuing seminar in
El Salvador.

"The systcms approach and the specific tools for studying cropping
systems, the farmer and his total environment® (in Spanish) (d. 1676);
used in several seminars during the preoject.

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

UCR-CATIE graduate program 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 sugéested
by tﬁg project. This work is also related to.base line data'gathering
anai}sisAand experimental design. In Nicaragua, the CATIE team supported
INTA's work in Matagélpa as part of the INTA-INVIERNO (PIAFA) Program
and iﬁlgstéli as ﬁart of INTA%CATIE-iDRC Project.

'In El Salvador, the project staff helped in the organizqtion; for-
matioﬁ and guidance of area—spécific natiohal teams. The teams have
lbeen working in five areas, including Tejutla and La Trqmp%na? two areas
iﬁ.whicﬂ thé CATIE/ROCAP Project resident has been actively collicting
base line data. Area-specific teams includc up to nine members of dif-
ferent disciplines.

N The CATIE team has ﬁeén invol&ed'ﬁifh fhe n&éional team.in Hondufas
in developing a survey questionnaire, in datc analysis and inferﬁretétion
and in experimental design, as well as in personnel_tfaining. The proj-
" ect staff has been involved in this way in thc work at Comayagua, La
Esperanza, San Gerdnimo 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 projcct resident and other CATIE staff members
have participated in "sondeos", the area reconnaisance method of ICTA,

and in the gathering of climatic and svil 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 /fata

The collection,.technique de&elopment, interpretation aﬁd ¥epovting
of‘support base liné data have Seen undentaken for soils, marketing,
anthropélogy, climafe, and insect and plant diseage conditions. Thesc
activities wefeAcarriéd out.by short-terﬁ consultants, project staff
members and national personnel. ééCAndary iﬁformation coﬁbined with di-
rect observations iﬁ the field were used in data coilection and inter-
pretation;

A disqﬁséion of the various *ypes of support base “.ine data collect:

ed during the project follows.

Concepts for the Development of Base Linec Data Gathering and Processing

Techniqueq

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 anthropologicd; information from the project areas
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in Costa Rica, Honduras and Nicaragua. He reported on Historiééi;béék—v
ground and infrastructure of the areas where fafﬁers working with CATIE
live, and he interviewed many of the local farmers. In 1977 he worked
with J. Arze iv an exploratory study in Las Peflas, El Salvador. The re-
ports resulting from this study (d. 3723 and 3724) contain information
on the general characterastics of the arca, on the climatic character-
istics, the socioeconomic characteristics, the agricultural aspects and
systems of thc area, a recommended methodology, and suggestions for the
work in La Trompina and Las Pefias,

A method for identifying favmers.t6 collaborate in the project re-
search, diffefent from the individual interview method, was'tried by
Lic. Andrade in llicaragua and Honduras (4. 1679 and 1680). Farmers in
the areas were invited to come to a meeting to discuss the prgject."The
objectivos'of the projcct, its importancc. the role of the CATIE staff9
and the role of the farmers were discussad. The farmers reacted to this
approach positively, offering their cooperation and answering qucstions

on their agronomic practices and production costs.

Marketing Work

Observations and stﬁdies‘were doue 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.D. 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 minimum, median, and meximum precipita-
tion on the base s.ation, and figdres comparing precipitation, tempef—
ature, relative humidity:and the MAI index on the hase station to other
stations in the areca arc presenféd.in the rcport.

In 1977, precipitation data was taken on som: of the farms where
the experiments were ;ocated. A pluviometer was placed on the farms and
tﬁe farmers used a spoecial form to record daily precipitation.

Ing. Arze, the CATIE.resident ih'Ei Salvador, prcpared a repoct
- (d. i675)‘cn the influence of climatic factors on the agricultural pro-
ductioniﬁrocess. This report inclides some base~line data on précipita—
fioﬂ'(diéfribution, monthly averages) for La Trompina in El1 Salvador.
A‘rebgrt on the Las Peflas area (d. 3724) also includes some climatic

data.

Soils Base Line Data

The Soil Fertility Project (sec Section E3) providéd importénfméase
iiﬁe'déta"on:soils. Work was done on soil classification, soil fertility
énd:soji conservation as well as on a methodblogy to produce soil ahaiogs°
Thélfinal report of the project (dl 4132) is a2 summary of what was done
on the preject and lists the appendices which contain mbre’de%niled in-

formation.
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'This.work was continued when the Soil Fértility Frojeéf ended in-
1978, and base line activities such as soil and plant analysis, assess-
ment of.the.scils laboratories in the countries and diagnostic studies
in Panam: , Honduras, El Salvador 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 soi}.profileg_and chgmical.

analysis were done.

Ba.e Line Data on Insect Pests

‘Over 800 references on approximately 1000 pest species have been.
searched out @nd 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 u4i crops (d. 7i3). . Studies have been done on potencial
cassava insect problems (d. 1754). . A provisional list of insect and mite
pests of food crops in éentral 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 1978. The work alsc required laboratory taxonomic work

‘at Turrialba and in the United States. 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. Migucl Holle, then acting as a consultant
to CATIE. THe report presents information on lébor néédéd f&ruvégctaﬁle.
gafdens'as well as comments:and recommendations for various aspects of
field experiments with vogetables. It also contains observations on
vegéfable production in specific areas of Costa +“iva and Honduras.
Other reports present information on vegetables in tropical areas and
in multiple cropping sYStems (d. 692). information on the nutritional
value of vegetables (d. 1201) and An ¢xample of a methodology to define
the characteristics of narticular 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 (4. 1459).

" 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.HM. Villasuso. Secondary information at the country

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

Base line data on the geopraphlcal aopects of the reglons in each
.of the eountrles where the experlmental sites were looated are presented
in the published cropping systems recommendations from Costa Rica,
Nicaragua,.Honduras and El Salvador (see Section c of'this report). The
geographlcal data presented includes 1nformatlon on topography, cllmate
zand soils, and in some cases 1nformatlon on the goology, hydrolopy, and
natural vegetatlon of the areas: A geographlcal description of the
Caisin area of Panami was also done (d. 3744§. N |

The cropping systems and some characteristics of the agriculture
(including information on climate and soils) in the Gudpiles, Costa
Rica area are described in document 1215. Similar information on San
Isidro de El General, Costa Rica area is found in document 1217. Some
of the problems and inputs of the systems at La Trinidad, Esteli and
San Rambn, 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 ie 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-
gsiderations 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 (4. 5076, 5077,
5079, 5080), Nicaragua (d. 3708, 5075), Honduras (d. 5072, 5073, 5074)

and E1 Salvador (d. 5078).
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B. PLANNING, FICLD TESTING AND EVALUATION OF CROPPING SYSTEMS
. Bl. Memoranda of Understanding

A working relaticnship between CATIE and the agricultural institutions
in each of the five Central American countries was established thféﬁgh
a memorandum of understanding signed by the Director of CATIEand:é
representative of the Ministry of Agriculture or corrcSponding'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.1. lists the titles of the memoranda and the date signed.

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

1/

Country Title Date Doc. -
Signed _Hr2/
Costa Rica Document of the Agreement bet- Sept. 17, 1975 42839
ween MAC and CATIE for research
on agricultural production sys-
tems for small farmers
El Salvador Wcrk 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 Agreemant between SRN and CATIE Dec. 1, 1975 1658

for research on agriculturail
production systems for small
farmers.

Nicaragua Agreement between. MAG and CATIE Oct. 31, 1975 1857
for research on
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Country Titlelf Date Doc.
Signed N°2/
Nicaragua Agricultural production

systems for small farmers

1/ Translation of the title; documents are Spanish

2/ Identification number from the Annual Crops Program Documentation
Center

B2. ‘Regional Committee

The First Regiopa; Committee Meeting was held at CATIE on August
9-10, 1976. Technical persoﬁnel from.the'countrieé involved in the
CATIE/ROCAP project, other invited guests, and staff from CATIE and.
ROCAP attended. The principal objective of the meeting was to name a
Regibnal Adﬁisory Committee For the'prbject. Ing. Javier Williams of
Honduras, Dr. Oscar Hidalgo Salvatierra of Nicaragua and Ing. Carlos
Ramirez of Costa Rica were named to the committe;;.with Ing. Williams
as head of the committee.

The Second Regional Committeé Meeting was held at CATIE on August
19, 1977. The statutes for the Regional Committee were establiched at
this meeting and the activities of the. projact for the past year werec
reviewed. The statutes established that the committee would be dirccted
by a presidenf, a vice-president, and a secretary. Ing. Javier‘Williams
remained as president, and Dr. Oscar Hidalgo S. as sacretary, and Ing.

Romec Ldpez S&nchez of L1 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) Pfomote sciéntific research and study with the objective of

impréving the.producfion sysfems of small farmers.

b) Promote the organization of the National Committees.

c) Act as a coordinating organization for the Hational Committees.
d) Interest the governments of the member countries in adopting and
following the policiss and research results of thévproject.

e) Develop a policy of regional cooperation through a coordinated
research effort on cropping systems for small farmers.

f) Rercommend an increasé in field-demonstration dayé in order tc
acquaint and interest the authorities of the member countries in
the project activities.

g) Promote training progfams 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. P%esident, Dr. Santiago Rios of Panamd,

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
Committec reaffirmed its support for the project and noted the positive

resqlts achieved.

B3. National Committees

National committees responsible for coordinating the national
research activities under the project were formed in each céuntry. The
original members of the committee in Costa Rica were Ing. Nevio Bonilla,
Head of the Agronomy Department at MAG, Ing. Mario Sdenz, Director, EAR-PS
Ing. Alberto Vargas, Subdirector 6f Reszarch at MAG, Ing. Roger Meneses,
MAG and Ing. Willy Loria pres:intly vice-minister of Agriculturc, MAG,
and Ing. Adolfo Soto A., University of Costa Rica. The current committee
members are Ing. Nevio Bonilla, Iag. Will§ Loria, Iﬁg. Gilberto Campos,
Extension Director, MAG, Ing. Mario Sdenz, Ing. Teodoro Cordero., Dircctor
of the MAG Experiment Station at Los Diamentes and Ing. Luis Alberto
Torres,'Coordinatov of the IICA Plan of Action in Costa Rica.

The original members ot the Honduras national committee werc Ing.
Javier Williams, Director of Agricultural Region N°3, SRN, Ing. Antonic
8ilva, Research Director, SRM, Mr. Nery Mayorga, SRN and Ing. German
Uribe, Director of the IICA office in Honduras. Latsr, the institutional
aspects of agficultural research in Honduras were reorganized and the
membership of the national committee was changed. Currently, Dr. Mario

Contreras, Head of Agricul%ura Research, and members of the Unidad Central,

the central agricultural research unit in Honduras, participate as members

of thc 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, Dlrector of
Programming, INVIERNO, Dr. David Santamaria, 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 lattr than in the othur three

countrles.

BY. National Teams

In each country many peoplc cooperated in this project. Staff from
the agricultural institutions of the country, students, Peace Corps Vol-
unteers and the farmers themselves worc 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 projuct:

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 Jlmenez, Exten51on Agent, CAR-PS, MFG

Ms. Nora Solano, Graduate student in Anthropology, UPR
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Ing. Marcelino 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. Guillén J.M. Fonseca

Costa Rica - Atlantic region

Ing. José A. Rodriguez Vega, Extension Agent at Guéﬁiles (to 1957),
MAG | )
Ing. Victor Montoya, Extension Agent at Guapiles (beginning in
1978), MAG :
"Ing. Rolando Amador, ASBANA..
Ing. Omar Romero, ASBANA
Agr. Jos& A. Castillo, ITCO . .-

Mr. Thomas Redilly, Peace Corp Volunteer

Farmers at Cariari:

Eduardo Vargas Carlos Abarca
Rafael Ferndndez MAximo Granados
Héctor Wilson Filadelfo Barquero
Johnny Chavarria . José Mello

At Gudcimo:
Victor Gutiérrez Ramdn Lovemore

Miguel Elizondo Manuel Fonseca

José L. Moya | " Manuel Ruiz
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Costa Rica - Guayabo

Mr. John Rafter, Peace Corps Volunteer

Costa Rica - Turrialba

 Mr. Steve Risch, Graduate student iﬁ'Entémongﬁg'Hichigan State
University | | |
Ms. Melinda Troutner, Graduate studeﬁt in Horticulturé, Célifornia
Tech .

Mr. James french, Peace Corps Volunteer

Nicaragua
Dr. Oséar Hidalgo S., Director of Agricultural Research, INTA
Ing. Reynal&o Treminio, Regioﬁal Sﬁb4Director for Research, INTA
Ing. José Angel Ponée, fead, Crop Management Project, (1976-77),

1NTA |

Ing. Roger Montalvan, Head of Fer:ilization Sub-project (1977),
INTA
Ing. Ovidio Quintano, Head of Fertilization Sub-projeﬁt (1976-77),
INTA |
Agr. Carlos Araggh, Head of Agricultural Extension Agency at
Matagalpa, INTA
Mr. William Arancibia, Field Assistant

Mr. Filemén Diaz, Field Assistant

Farmers:
Gabino Gonzalez - " Santos SAnchez
Epifanio Herrera Emilio Torres

Manuel Ruiz . : Candido Gonzalez
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Honduras

Ing. Javier Williams, Diﬁe&éi of Re'éion' #3 (to 19;;/).; SR&
Ing. Aroldo Paz, Agronomist, SRN

_ Mr. Nery Mayorga, Agricultural Assistaut, SRN .
Iﬁg. Ulises Joya, Agricultural Assistant, SRN

.Ing. Francisco.Martinez, Hegd, Soil Fertility Program, SRN.
Dr. Mario Contreras, Head of Research, SRN
Dr. Franklin Rosales, Hgad,;Central Research Unit, SRN:
Dr. Joshua Posner, Agronomist, Central Research Unit, SRN
Dr. Daniel Galt, Economist, Central Research Unit, SRN

Dr. Frank Peairs, Entgmglogist; Central Research Unit, SRN-
Ing. ‘Alvaro Diaz, UND?:EAO,(presently with IICA)

Ing. W. Fiallos, Agronomist,-La Dsperanza Experiment Stafion, SRN

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

Farmers:

At Yojoa

Sebastian Andino Lauro Gutiérrez
Aureliano Alvarado " Héctor Bonilla® ~
Héctor Sénchez Ramdén Neito Pineda

Pompilio Garcia

At Cuzamel

Marcelino Aleman José Reyes

Leslie Bronfield " Marcelo Rodriguez

At Agua Sucia

Encarnacién Andino Manuel Noyola
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Ing. Nicolds Guillén A., Coordinator, Multiple Cropping Program,

CENTA

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

Ing. H.E. Amaya M., pgordinator, Soéioeconomic‘Program, CENTA

Carlos A. Gil, Field Assistant, CENTA

Luis 0. Diaz, Field Assistant, CENTA

Four interdisciplinary teams at CENTA were ‘involved in cragying.out

the diagnostic studies; the following staff members cooperated in this

effort:

Roberto Alegria"
Carlos Deras
Heriberto Rosas S.
René Pérez Rivera
Roberto Sinchez
Marco Tulio Duarte

Emidlia Guzmin

Mario Ernesto Alvarado

Muriel de Velis
Victor Rodriguez
Ana Margoth Chavez

Gabriel Rosales

Farmers:

Céglos.M. Gafcia
Yohalmo Cabrera
Aida Ma. de Calderéﬁ
Manuel Cortés Flores
Nicolas Guillén

Oscar Duefias

José Héctor Mayorga

Miguel Romin Cortez
Rafael Reyes
Alejandro Damas

Ana Lillian Menéndez

Victor Salamanca

Manuel Bernéi
Félipe dz J. Chinchilla
Roberto Rodriguez |
José Arnoldo Trejo
Jorge Cruz

Nelséﬁ Fiafes

Arely Huezo de Mira

Efrain Ortiz

.- Joaguin Gomez

René Villa Acevedo
Atilio Pérez C.

Eduardo Castéllanos

Juan Angel Mata -~ Valentin Tobias -

Julio Tuentes Feliciano Rivera
Transito Delgado Franeisco Jaimes

Narciso Perla
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Guétemala;
Ing. Carlos Crisdstomo, 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)
;ng._RiQardo del Valle, Direptor of Regicn V (Chimaltenangg), ICTA

(from 1978 to present) _
Ing. Mario Braecuner, Head, Soils Laboratory, ICTA
Ing. Alvaroc del Cid, Coordinator of the "Prueba de Tecnologia'

group in Region I

Swiss Relief Agency

--Farmeps:
At TecESn"’

r‘egihb,Sufec Chali , Felipe Marroquin
Pedro Ajzdk Sacop | Gahino Aizak Sacop

At Santiago Sacatcpequez

. Anastasio Zoc

_Af Zarégdza 'ht'Comalapa
Enrique Cabrera Ciprizno Tku

At Santa Cruz Balanya At Chimaltenango

Arcelino Pej Luis Guicheem
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B5. Resident Agronomists

The CATIE fesidénf agrbnoﬁist in each country works with the members
of the national committec and the national team in planning, implementing,
analyzing and interpreting the ficld research of the project, and in the
general coordination of the project.

. In Costa Rica, the host country for CATIE, noAspecific 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 Pérez Zeleddn 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. Rafll Moreno, Luis A; Navarro, Marcelino Avila and Andrew Kiné,
" collaborated -in the research in this area.
Dr. Carlos Burgos and Ing. Roger Meneses coordiniated the research
" in the Pococi and Gudcimo areas of the Atlantic region for 1976-1979.
Other staff members, especially Drs. Myron Shenk, Joseph Saunders and
Ing. Washington Bejarano collaborated in tﬁe Guipiles research.

Dr. Robert Hart was the CATIE resident in Honduras from March, 1976
to June, 1978, when he was transferred to Turriéiﬁa. Dr. Rafael De
Lucia took his plaéé in Honduras in June, 1978. IhgliAnibal Palencia
became the‘CATIE.resident in.Nicarégua in arch, 1976, Ing. José Arze:
was appointed as CATIE resident in. E1 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 sygtems ap-

proach.

‘He was actively involved at the field level in the design and ex-

.ecution of the experiments in the areas of Las Peflas, La Trompina

and at the San Andrés Experimental Station. Technical assistance

“was given to the national technicicans in analyzing and interpreting

experimental resultc.

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 techniqal‘assistance on surveys, on collecting
secondary information and on preparding preliminary‘diagnostic
‘reports (September 1978).

¢. Collaboration in the organization and the carrying out of the
seminaf "The diagmostic study as a basis for ggricultﬁral de-
velopment" fpr CENTAisﬁpervisors and regional heads of extension
(November 1978). |

He presented a paper to‘the.Technical Meating on ?rojects ot CATIE

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

Farmer Production Systems Project in the Central American Isthmus"

(in Spanish) (4d.3791), describing the adoption of a new research pol-
icy in that country.

He was a member of the Organizing Committce of the XXIV PCCHCA

_ 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. Rafacl De Lucia, the résident 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 tcam at Comayagua.

They were actively involved at the field level in the design and
execution of experimeats at Yojoa, Agua Sucia, Cuyamel, Guaymas

Ficld Station, San Jerdnimo, La Esperanza, El Rosario, La Paz and

'the Comayagua Field Station.

The resident maintained almost daily contact 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. ~ o

The resident participated in the following seminars' and programming

' meé&iLings:

a. The annual SRN research programming meetings for the years 1976,
1977 and 1978.
b. Seminar on production systems approach, held at Guaymas in 1977

and at Comdyagua in 1278 and .1979.
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" ¢. Seminar on carrying out diagnostic surveys, held at Guaymas in

1976 and at La Esperanza in 1978.

d. Weekly planniﬁg meetiﬁgs of the SRN Central Research Unit, be-
ginning in 1978 at Comayagua.

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

f. vMeeting at La Esperanza on the SRN Operating Plan for 1879.

g. Various meetings at Tegucigalpa on the ROCAP project. and on:':
QID gnd.CI;D projects.

h. Seminars onAcropping systems held at CATIE, Turrialpg, |

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

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 rcsgarch, extension; seed production; etc;

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

OFhep activities that the resident participated in inclﬁde:

a. Col;aboration in the implementation of the‘research prbgram on

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

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

1978 to analyze the agricultural research program in Hondusas.
¢. Participation, with IADS (represented by Dr. Guy Baird), in
designing .a new organization with a regional approach, with
multidiscipliqary teams wopking,at the farm lcvel, for the SRN
research section. This requireq additional meetings with the

technical staff from the Ministry and from IADS.



d. Participaticn in a weed management course given by M. %henk of

the 0SU/AID/CATIE Project.
e. Assistance at a PROMYF field day 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 activitics he was involved in are listed

“below. . v

1.

Ing. Palencia collaborated with the national institutions (MAG and

INTA) in selecting a National Advisory Committee, 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 prbvided'technical assistance on all phases of the project ac-
tivities, with the objcctive of developing . coordinated crcpping
sysiems research approach. He provided the necessary technical
support to the national team in planning the annual program of
activities and in the design, execution, Qnalysis and interpretation
of the results of the ficld experiments in zones of Matagalpa and
Esteld.

He collaborated in the organization and carrying out of seminars,

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

wépe directed towards training the national technical team in
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survey executlon (1 semlnar), on cropplng systcms research method-
ologles (2 semlnars) and on spec1flc aspccts of productlon factors,
such as soil fertlllty (2 semlnarfd and weed coutrol (2 seminars).

b, He provided technical assistance to INTA and INVIERNO in the plan-
ning, des1gn, analysis and interpretation of results from experl-
ments on cropplng systems in the INTA/CATIE research program spon-
sored bijIID, and in the Program for Research Adapted to the Small
Farmer (PIAPA) develobed 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 Risa were carried ouf through
research coordinators at CATIE. In the Atlanfic region, Dr. Carlos F.
Burgos and Ing. Roger Meneses coordinated the work throughost the project.
,IP the Southern Pacific region, Dr. Burgos coopdinated the work in 1976,
Drs. Miguel Hol}e and Joseph Ssunders in 1977 snd Dr. Holle in 1978-79.
Some»pf tﬁe activities carried out are listed below.

1. Continqus assistance was offernd through the research coordinator
‘and the technical staff at CATIE to the National Coordinator of the
project at MAG. - |

2. Technical assistance was érovided on surveys and on ressarch work.

3. Training programs for national technical staff were prebared and

carried out.



4. Surveys, diagnostic studies of the area and research on cropping
syéféhéiwere conducfea in thévAtlantgc zone and in fhe Séﬁfhern
Pacific zone. These were d§né by the CATIE rescarch coordinator

" with fﬁe'helé of the:CATIf technical staff and the effective par-
ticipation Sf fhé,ﬁationai.tcéﬁnical personnei. |

5. Field.days and'ffaini;g bféérams wéfc héid fdv grsﬁps of technical
étaff and furﬁérs at CATIE, dith the‘objéctiVé'of introduéing sys-

tems research tc the national institutions.

Guatemaia

The'CAéIE resident in Gyétema;a7 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 Regioﬁ I
tﬁrough his participatién in planning mectings ahd by visits and
diécuséions with thc technical leaders of that érea.

'2. He céndﬁcted a study 6f'thé horticultural areas of Zone V in the
highland arca, with the purpose of describing the dbminant cropbing
sysitems and of designing and implementing research to iﬁprové those
systems. The goal-of the rescarch wﬂs to help the small vegefable

'fafmcrs of thé Departamentos of Chimaltcenango (Municipiéé of Comalapa,
fecpén, Zaragoza, Sumpango), Quetzaltenango and Sacatebequez (Muni-
cipio Santiago Sacatepequez) producc bettz=r quality vcgétablcs, and
to produce them in quantities sufficient for exportaficn, since
tﬁere are‘compénies interested in buying them. A tecﬂnical 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 Socioeconomie¢ improvement programs in various
- "municipios" carried out by the socieconcmic group from ICTA and
by the Prueba de’-Tecnologia group from Zone V, with the objective
of identifying the predominant cropping systems and establishing

" pesearch priorities.

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

B7. Meetings with the National Committecs

Mcetings werc held to insure project coordination between CATIF and
the national committces. From January 11 to 16, 1976, éATIEFheld an
"Opientation Week on the CATIE/ROCAP Small Farmer Cropping Syétems Pro-
jgct"i National committec memsers from Honduras, Costa Rica and
Nicgrégua, as well as other guests from those.countries and froﬁuEl
Salvador were invited fo.TUpfialba for the heeting:. The purﬁose of the
meeting was to exchange i&eas; discusslsurveys, mgthodélﬁgies; éﬁédanal-
ysis and interpretation of research results. o

A "Meeting on Research Aptiyities and Programming for the Small
Farmer Production Systems ig Qénffal Ameriéaﬁ was held at Turesialba from
April 12-14, 1978. Representatives, including néfional committee members,
" from Costa Rica, Honduras, Nicaragua, El Salvador, Guatemala and Panama
attended. A summary of project activities was presented, programing for
" the next year was disciissed, and recommendations werce made. One of. the
- principal recommendations concerncd future work in semi-arid areas.:

Within the countries, mectings with the national committces werc

frequant. There were formal mectings 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 werc also many igfbfmal discussions. In
some .of the countries the resident had almost daily contact with a mcmber
or members of the national committee. : N

The formal meetings included yearly research programming meetings

in the countries.

‘B8. * Meetinss &f the Regional Committee -

This is covered in Section B2 of this report.

B9. National and Regional Workshops

Information on national and regional workshops is covercd in Section
B2 of thls report (Regional Committee meetings), in Section B3 (Natlonal
Commlttee meptlngs) and in Sbctlon B11 (on workchopa and seminars in re-

lation to the training program).

B10., Bil. Training Component of the

Small Farmer Cropping Systems Project

There is a current trend toward research on agricultural production
systems. - In Central America, CATIE began omphasizing production systems
-in 1973 an@ started the SFCS project as an outreach program to the region
in 1975. Training was developed on the basis of the research experiences

and .as needs and possibilitics became clecarer and real.
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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 - -

¢) Training sessions

d) In-service training of individuals

Number of persons attending the courses is just one way to express
the accomplishments of a trainingﬂprogpgm? 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-
cerning agricultural research (for example, in identifying research
problems and solutions, a researcher preferably will begin with study-
ing the farmers' agr’culture 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
showg»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 effort: in crop
production.

The training activities of the Annual Crops Program of CATIE provided
an opportunity to present wfitten documents on concepts and methodology

of cropping systems research. The documents produced for the training



Tvoe of
training

Table B2. Types of training activities,

1975 - 1979 SFC5 Project.

Purpase or Subject matter

3%

Place and date

Nuri:er of participants

Netionals-Keaiopal-Cutside

the rfeglon

Total

purpose, location and number ofvpartlcipanfs during the

rReferences
Doc. No. l/

Conference Orientation

Formal
seminaxs

Training
sessions

Formal
courses.’

in-,
service
training

Information and/or motivation

on cropping systems research

Juformation, motivation and
in-service training

Collaboration with Honduras
National Team

Information on specific sub-~
jects such as:
Baseline survey design and
operation
Bageline survey design and
operation
General project methodoloyy

Component research in basic
grains
Generai project methodology

Component evaluatici and
research : marketing
Component evaluation and
research: soil
Component evaluatior and
search: baseline survey
Component evaluation and
research: experimentation
General rroject concepts

re-

Proiect plan and method- ™
oloav

Raseline survev desiun and
generation

Cemponent research and
avaluation;goil fertility

1. Conference on production

~aystems

2. Intensive course on pIo-
™ tion aystems

3. Course for M.S. program
UCR/CATIE on ayricultural
production systems

4. "

5. "

Economics
Information
Field work

Phvaiology
Soils
Entomology

.

Weed science
Field work
Soil analogs

1/

Turrialba, Jan 76

Turrialba, Aug. 77
" | 1¢78

Mar.
" Feb. 1975

San Salvador, Feb-
Dec, 197§

Comayagua Hond.
Mar. 1978

San Isidro de El
General, C.R. 1975
Matagalpa, Nicaragua
1976

S.J7. El General,C.R.
1977

S.7. El General,
C.l., 1977
Matagulin., Nicaragqua
1977
Matagalva,
1977
Matagalpa,

Niceraqua
Nicaragua

Motagalpa, Nicavagua

Maragalpa, Nicarasua

Zona Norte, Honduras
1977

Guapiles, C.R. 1978
Santiaco, Panamd
1978

Tegucigalpa, 'Yondura
1978

Turrialba, Feb. 1974 (previous to proiect initiation)}

" Feb, 1975

" 1977

" 1978
" 1979

Turrialba, 77-78

" 1978
North region
Honduras, 1976
Turrialba, 1977

" 1977

" "
Matagalps, Nicaravua
1977 .
Turzialba, 1977
Panami, 1978
Costa Rica, 1978

rrialba, 1978

40

40

6

6

15

(5]

30
35

s 6

{

- 15
iﬁ 46
8 8
10 10
- a0
- w0
- 6
- 15
- 23
- 12
- 12
- 12
- 12
- 1?
- 5
- 30
- " 35
~- 6

] [ )

Coordinated by Dr. J. Farqas

Given bLv Dr.

R.

(Panamd), 1 (Nicaraqua)

(Costa Rica)
(Honduras)

{1 Salvador)
(E1 Salvador)
(El Salvador)
{Ricoraoua

(Nicaragua)
{ranama)
(C.R.)
{llonduras}

Hart

-

DU G S

LS S )

P

. 68’

4. ¢80

a. 3122

q. 089,

4. 1667, 1653, 1087
a. toes

.

Results in d. 17!
Rusultr in'd. 1M
d. 30

d. 1480

4. 240-237

d. 201-218

Document in Progress

Number from the Dacumentation Center of the Annual Crops Program of CATIE,

Best Available Document
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program are listed in Table B3. The production systems course developed
wat CATIE and given at the M. S level, under thg leadership first of Dr.
'J. Fargas and now‘under Dr. R. Hart, with the partlclpatlon 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 formatlon of an informal community of agricultural
_scientists who talk a 51m11ar language dnd share dlfflcultles and suc-
cesses with rcgard to the subjéct.

'The planning of the training componentiéf'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).." | ' : |

Dlscu551ons of the team in bvaluatlnr the tralnlng activities led

to some changes durlng the pPO]LCt and to the establlshment of certain

policies (d. 1486).
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Table B3. A partial listldf documents on cropping systems research pro-
duced as a result of the training compdnent of the SFCS pro-

ject (1975-1979).

Nocumentation Center numberlj

1202 1232 1671 : 1677

1208 - 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

Fieid research was carried out at the Turrialba héadqﬁartérs out
to support the outréach phase of the SFCS Project. The conceptﬁal'and
integrative aspects of a rescarch methodology linking research station
studies to bése line data and oh—farm studies have Eecn developed through
fhfee ﬁain typéé of fiéld expériments: a Central Experiment, Satellite
'Exﬁéfiments and”Componenf ontComplementary Experiments (d. 125). 1In
‘additioﬁ‘to the develobment of this researéh'hethodoiogy, ffeld cxperi-
‘ments were uséful eduéational tools for prbfessional staff 'nembers, stu-
dehté.ffbm CATiﬁ/UCR Graduate Schooi and in-service trainees from Central
' A;éfiqan ountries.

Treatments in the Central Expefimént consisted of several cropping
systems ébmménly used by small farmers ranging'from m&nécrdp to different
ésmbinations of two, three, four and five créps in a cropping season.
-Fiffy-fcur cropping syéféms vere triédbahripg the first year in an ex-
ploratory study. Twenfy four of fhese systeﬁs were selected for eXperi-
ments on 2.1 Ha of land during the past four yéars. Croﬁping systems
were cultivated on the same plot in ordorbto evaluate the effect of con-
'tiﬁous ébopping on soil‘fertility. Ne machinery was used in order to
;éQaluaté the demand for hand labor for ecach of the systémgzstudied.

. Satellite Experiménfs'consisted of modifications in the mandgement
énd/or crépping pdttofd of one of the cropping systems tested in:the Cen-
tfal Experiment; which were used as thé control ploté. Treatments in

LSatellite Experiments usually consisted of modificatiéns'to inputs, com-

ponents (plants), arréngement of éomponents or combinations of the above.
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Complementary Experiménté wére cérriedygut to iéolate the offect 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), Perdl. in the cultivation of
j;vquiﬁoa (Chenopodium quinoa Willd.’ and Eeuador, for irripgation practices.

Results from the Central Experiment (d. 978, 3748, 3705) showed a
that Land Equivalent Ratic (LER) values increased as the number of com-
. ponents cultivated per unit time increased. Land use was\more'efﬁiciént
when the number of crops cultivated in a cropping season was morc 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 tﬁe?nﬁmber of crops in a System‘iné
creased. Cropping systems including maize tendqd to be more reliabléi-
than cropping systems including root creops. Reliability aisd'ihcféaéed
with the number of crcps (d. 3u447). l '

Protein productipn ranged from 822 kg/ha/year in a double cropping
of maize/ eans and maize/sweet potatoes, to 582 kg/ha/year in a tricul-
-fure of maize/beans/cassava. Energy production ranged from 32420 Mcal/
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'ofhcassava dlseases was dlminished hp'lnter-
cropping w1th other specles malnly maize (d 222, 223 3476) and insect
ipopulatlons tended to be more d1vers3f1ed as the number of components
in a cropplng system 1ncreased (d. 231) |
N Interspe01f1c conpetltlon for resources such as water, soll nutrl-
ents and light was one of the main reasons for yxeld rcductlon of the
1nd1vldual ccmponents of abcrop association as compared to the yleld of
their respective monocrop. Growth analjsis of cassava, sweetlpotato,
beans and maize was calculated for the different ccmblnatlons of theSe
crops (d. 125 6064 6012, 6039). |

| Data from the Central Experlment are stored, ready for retrleval
in CATIE's computer system facility and are b01ng coxstantly re-~ examlned
as & source of 1nfcrmatlon for the design of new cropping systems at
‘Turrialba'or elsewhere. Several attempts of integral analysisvof'crop-
ping systems have been!made. A holistic approach in which seueral va-
riables were ranked accordlng to farmers' criteria'was used in‘develop-
ing almathematical model for eualuating the performance of a particular
cropplng systems in a given enviroament (d 214) Also, Parametrlc Pro-
gramming was used in an evaluatlon of Central Experlment cropping systems
(a. 5013). |

'Eight CATIE/UCR Gradutate School students‘completed the thesis re-

qulrement for the M.S. degree through research on different aspects of
the Central Experlmcnt. Approx1mately qoo persons a year v1s1ted the
Experlment and 12 fleld days held e*clus1vely for visiting s01entlsts
from Costa Rlca, El Salvador, Honduras, Nlcaragua ~nd Guatemala were

organlzed around the Experlment. Part1c1pants in the four Cropplng



4y

Systems Seminars held at Turriaiba also used the Central Experiment for
field expericnce.
| Several Satellite Expefiments on the different aspects of tho tra-
ditional maizé/bean cropping system were carried out aflTurrialba. Most
of CATIE's maizc and bean germplasm was studied in diffefeﬁt arrangcements
to £ind optimal plant-type combinations for this crop asssciation (d.
174, 6091). Experiments on arcangement of components, plant dgnsity,
planting dates and use of inputs for this cropping system were also con-
"ducted. The maize’/sweet potato crop cembination was studied from the
éfandpoint of inputs used, mainly the N/K20 ratio in the fertilizer ap-
plied (d. 6060, 6073). Several cassava/bean crop combinations were
studied to detcrmine the best timing'for the bean intercropping. Sim-
”uléaneousﬁplanting and planting 240 days after the cassava planting
pfovided the hipghest bean yields. Cassava was also interplanted with
several c&ﬁer legumes with the objective of finding a wider range of
possible combinaticns of energy énd pfotein—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 wced control, on the erbdabilify 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 performaﬁce of Beveral maize-based cropping systems
(4. 6612). Sweet potatc pests (d. 1754), and the effect of insect pop-

ulation on the dissemination of virus diseases, both in monocrops and
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associations, and the life cycles of sever.al cconomically important in-

- sects werc 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
Resecarch Statior at Turrialba maintains, and constantly 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 beaﬁ, maize, taro, mung bean, winged bean, pigeon pea, cucumber
and other crcps are grown, and are then characterized, ¢valuated and
poeserved 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 tochnology with a whole-farm ressarch approach (d. 6127, 6064).

B13.  Greenhouses.and Laboratories Studies

Activities carricd out routinely in the laboratories and greenhouses
at Turrialba includc chemical analysis of soil samples and plant materials,
biomass determinations and cxamiﬁation and diagnosis of disease, insect
and nemétode problems. In the'physiology laboratory, under the direction
of J. Fargas, equipment, glassware and rcactants avc 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 farmers were multipli=d in the
physiolcgy labpratory during the course of the project. Some of these
were maize (under the direction of C. Burgos): tomato (M. Holle), gommon
bean (R. Moreno), and other lecgumes (G. Enriquez, H. Miranda).

A study was done in the physiology grecnhouse (d. 6112) on the ab-
sorption pattern of nutrients in a maize-bean association, with the plants
gfown under controlled conditions. C. Burgos did a greenhouse study on
_the soils of the Atlantic and Southern Pacific regions, reported in the
- documents "Soil chemical propertics and greenhouse studies of soils from
Cariari, Guipiles, Costa Rica" (d. 5098) and "Soil physical and chemical
properties, profile descriptions and greenhouse studies of soils from
Platanares and Pejibaye, Pérez Z¢leddn, Costa Rica" (d. 5097).. He .also
conducted a study, beginning in 1977, on the mierobiology 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 greenhousc study on shade-
effect on different varieties of tomato.

Varicus experiments were conducted in the plant. pathology laboratory
under the direction of R. Morcno. During the last four ycars studies
have been done on cowpea viruses (d. 3475, 5094), principally on insect
transm1351on of the viruses. Scroloay studies were donc to 1dent1fy the
cowpea v1rusos. Also, plant pathogens were kept on susceptlble hosts
in the greonhouse for use in experlmonts.

R. Dla7~Romeu and Y. BL]EPBHO conductod srecnhouse studies in Costa
Rica and Nlcaragug, as a support act1v1ty to tha SFCS project. R. Bazén

did a characterization of the =oils from the experimental sites of the
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project. These studdes 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. Arzc in cocperation with CENTA staff members in El

Salvador. -

814, Planning and Implementation of Field Experiments

| .Field experiments in Costa Rica were conducted in thoe Southern
Pacific and Atlantic regicns. The first planting of the field experiment
phase of the project in Costa Rica was done in the Southern Pacifiﬁ re-
gion of Costa Rica. After completing the survey in the Platanares and
Pejibayendistricts (Januaryv28>to February 13, 2976), the search for
farmers to cooperate in the project began. In April 1976, with the help
of Agr. francisco Loria, two farmers were relected to cooperate in the
ﬁrbject and two experiments were planted on their farms. Another.farmer,
Mr. Victor Manuel Viquez, cooperated in a case study on a daily record
of farm activities. The results of thié case study are prcseﬁted in the
document written by Nawarro, "Victor Manucl Viquez, a case study in Costa
iRica; preliminary report” (in Spanish) (d. 226).

The two expecriments in the Southern Pacific region were uéed to find
6ut what some of thé prcblems of the small farmers were. Based on this
information, nine oxperiments were designed and conducted in that region
in 1977-78: four cxperiments on the interaction between soil insect con-

trol and soil fertilization on the yicld of a meize system planted in
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the Ffirst plantihg season of the year; four expeiiments with six arrange-
ments of crops, with the objectivé'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-
able chemical propertics commonly found in the arca. The results of
these nine experiments are summarized and discussed in the document
"Description of an alternative to the system maize in the first planting
of thé»year and beans in second planting, practiced by the farmers in
the zona de Palmares de Pérez Zeleddn, 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
and are summarized in the document on the second altcernative suggested
for the farmers of PCrez Zeleddn (d. 5079).

The research carried out in the Atlantic zone is described in the
7Work plan for the Atlantic zone, districts of CGudcimo and Cariari"
(in Spanish) (d. 1298). ‘The results of these experiments were presented
at the PCCMCA meetings in 1978 and 1979. |

Three ficld cxperiments were conducted at Cariari in the Athntic
region in 1976-1977 to study the performance of intensificd crop systems
designed to take advantage of the nrolonged rainy season.  An experi-
ment on land preparation was continued during 1977-1578 in the Atlantic
zone, and an experiment to measure the performance cf thuse preparation
methods on soils of differcent textures was initiated on six farms. The
results of these_experiments were presented in preliminary form.at the

PCCMCA Meeting in March 1979.
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In 1978-1979, experiments were conducted on fertilizer rccommenda-
- 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, giﬁger, 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 dene on the
interaction of weed management and insect pests in maize, and on the.
-effect of insect . sests in four cropping systems. A continuing dynamic
diagnostic Etudy of pests in cassava systems was conducted.

STws crobping 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 describing the
farmers' systems. The documents also include the results of various
weed management experiments condﬁcted by the personnel of the 0SU/AID/
CATIE Weed Control Project.

During the first yecar 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 scasons. Thae results of these exper-
iments are discusscd in the Second Annual SFCS Brojcct report (d. 3748)
and in the documents on the technological alternatives suggested for the

small farmers of the areca studied (d. 3708, 5075).
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Two experiments repeated at five sites were done at Samulali during
the 1977-1978 planting season in order to confirm the 1976 results. The
treatments were modifications in the management of a maize-hean rotation
system, which is common in the remion. The effect of hilling-up plants
in relation to two nitrcgen sources, one of them a slow-rclease nitrogen
source, and the interaction between soil insect control and fertilization
in a maize-bean rotation system werc ‘studied in separate experiments.
Three different spatial and chronological arrangements were tried to
evaluate the most appropriate system for the region. Also, an experiment
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 SECS Project report (d. 3705) and
in the reports on the two technological Alternatives suggested For
Samulali, Matagalpa (d. 3708, 5075).

Some of the experiments done in Honduras were used to generate the
Yhree technological alternatives for thrce common cropping systems prac-
ticed by farmers of the Yojoa, Honduras arca. Maize and pipi&n (a squash
with a good market value) in rotation with maize and pipidn was a tech-
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).
Tn 1976-1977, three experiments were done to avaluate the performance
' of various spatial and chronological arrangements of maize and squash,

" maize and pipién, and pipidn in monoculture. In 1978-1979 an cxperiment

was conducted on levels of fertilization in the system maize and pipian.
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ﬁefails 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 interéropped 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 ih rotation with maize (4. 5073). Two
" experiments were donc in 1976 on maizeiaﬁd rice: one to compare the mono-
culture systems with the intercropped system and another to try various
spatial arrangements of maize and rice. In 1977-1976, thrée‘experiments
were canducted 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-
qlggical 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-
1978. An experiment on 1 ‘els and management of nitrogen fertilization
in thLe system maizZe 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 seétion of documents
5072 and 5073.

Nine other experiments were conducted in'1977-1§78. An expecriment
on.spétial arrangements of maize and sorghum and an evailuation of dif-~

ferent legumes was conducted at ‘Yojoa, Honduras. A study on fertilizer



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,
Honduras: substitution of cowpea for velvct bean (PidzoLobiun deerdinglanum)

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

/ ‘ ’

caséava;;3valuatioh/gf/QOWpea varictics; and spatial arrangements of
maize and sorghdﬁ. An experiment on chronological arrangement of maiz.
and rice was dbneraf Guaym;s, Honduras. These experiments are described
An the third anhﬁal SFCS project report.(d. 3705).

Ficld*éxperiments were begun TH BT S2Ivador ir april 1$78. Three
expariments on spatial arrangements of maize, screhum, pigeon pea and
cowpea plahted in rows were conducted on farmers' lands. £n experiment
managed by the farmer was conducted on amount,aﬁartiming of fertilization
'in the systeﬁ maize intercropped with sorghum. The results of this ex-
periment werc prasented at the XXV PCCMCA meetings and are part of the
experimental cvidence for -the technolozical alternative of maize asso-
ciated‘with sorghum suggested for the farmers of the Municipio of Tejutla
in El Salvador (d. 5078).

The growth of maize, sorghum and pigeon pea intercroppéd was studied

in a field experiment at the experiment station. The results of this

N

-~

study alsc form part of the éxperimental cvidencé for the technological
alternative for Tejutla.

T?rce experiments were doac on evaluating maize, sorghum, pigeon
.pea and cowpea in intcrcropped systems. A study of the offect of drought

on maize, cowpea, pigeon paa.and sorghum’ was done under ficld econditions
A h ? ) £
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and in the greenhousec at the experiment station. A study of different
varieties of pigeon pea intercropped witﬁ sorgh@ was done an a farwer's
land.

Field experimentsvwefe beguﬁ in éuatcmala in February 1978, ﬂost
of the éxperimenté weré located in the Central Highlaﬁd area, designated

as Regidn V-by ICTA. The CATIE resident concentrated his experimental
‘work on horti;ultural cr@ps. :The work can be grouped inté two cﬁtegories:
1. Studies of‘alternétive pfoducti&n éysteﬁs énd 2; Studies'of components
(crops, insect and disease contrél, introduction of varieties, wéed con-
: trol, fertilizér aﬁd othef management aspecté). A describtion of tﬁe
work‘in'Guatemala is prescnted in document 3786.

Eleven different crops were tried in the work on prodﬁction systems.
These weré planted in sequence; mondculture or in rotatién with maize.

Fifteen spatial and chronological arrangements using these érops
and "choreque" (a legume, Lathyus nighivalis, used as a green manure
by fafhers) vere tviéd. |

Field experiments planted in 1978 include four vérioty trials with
various species (m.ize, climbiag beans, wheat and peas); 2 multifactorial
experiment with wheat, maize, climbing bean and broad bean; an experiment
on maize density; two factoviél éxpér&ﬁents,to study intcractions between

' components of systems; and an experiment to study the'magneéium require-

- ments in potato and caulifloﬁep. Thesc studies were carried 5ut.in
seven municipips of Chimalteu;qgo. Ten experiments on an altefnative
for the comm;ﬁﬁﬁmilpa" cropping system (maize, beans and broéd bean.
‘planted in the s#mn hole) were conducted in Region I under the fespbn-

éibility of ICTA pérsopnel. The'possibilities of diversifying ekiéfing
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cropping syéfems for tﬁe first plaﬁting season were studied in Santiago
Sacafépequez. |

- The activities in Cuatemala.bugan iun 1978, 15 months before tﬁé end
of the project, and therefore, the results obtained will appear in more
detail in the June i977-December 1478 CATIE rcport (in progress). Some
partial results are summarized in the 1977-78 SFCS Proj;ct annual report
(a. 3705). The.experimental results have been roported by the CATIE
resident in (uitcmala, Donald C.L. Kass, in his monthly report of the
15th»of Jaﬁuaﬁy to tﬁc 15th of February, 1979, and were presented at the
annual results and planting meeting for chioﬁ V, Guatemala from Feb.
5-9, 1979.

Table B4 lists the aumber ofAfield experiments conducted for each

year of the project in each country.

Table B4. Number of field experiments conducted in cach country as

part of the Small Fermer Cropping Systems Project.

Project yecars

Location 1976-1977 1977-1978 1978~1979 Total

Costa Rica S5 | 15 21 41
Honduras | ‘ \ Sk | 16 U 25
Nicaragua “ lS H | 14 - 19
E1 Salvador - | | 10 10
Guat;mala | | 20 20

TOTAL ' 15 45 55 415
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Tﬁls;"Comparisbntof Results from Field Trials:with Base Line Data .

Base line datz were used in the selection‘of cropé and croppiggM-
systems for experiments on new combinations of production inputsland other
modifications. The national tcame discussed and accepted this procedure,
and therefcore, all the experiments in each area wefe related to local
conditions, i.e. based mainly around the local cropping systéﬁs;.labof
a.d other input availability, marketing possibilities and the observed
technological level. This h;s bueen the starting point for introducing
gradual changes in the farmers' cropping systems in order tdAmaintain
the attention and interest of the farmers. Moré aggressive type of
changes, based on ecological production possibilities and future market-
ing possibilities, were also tried. An example of this type of change
is the introductiqn of a new species to an area. fCowpea was inffoduced
to areas in Horduras and Costa Rica. This type of chanécbneeds.more
study, especially since it is expectea that in the futuré more research
will be dirccted towards aggressive changes in the farmers' systems.

Adapting research to local conditioné has resulted in experiments
wnich, when observed at the regional level, may look vefy different from
e2th other. However, they do have the common objective of adaptinghfhe
new cropping system to the local environmental produétion noséibiiiéies
and -the farmers' intercsts. This methodology has produced good results
in specific areas and has helped maintain thé interest of the national
technicians anq the farmers. |

The base line Jata on the area collected du;ing and prior to the

experimentation phasz were used in the evaluation of field trial results.
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The main evaluation criteris used were thqae,gpgc%fied in the Project's
scope of work: family 1abor usc, income generation and production;_and
the relationship betwecn the inputsireéuired for a new cropping system
and the availability of 1nputs on the small farms dufiﬁg the year.

The documents whlcb best descrlbe thu effemts to relate field
trial results and basc line 1nformatlon aré?the descriptions'of the tech-
nologlcal alternatlves generated durlng the prOJect for Costa Rica (d.
5076 5077 5079 50680}, Nlcaragua (d 3708, 5075) Honduras (d. 5072,
5073, 507”), and E1 Salvador (d. 5078) The economic analysis in the
appendlces of thpse documents comparas base line data to results from
the new alternatives for such things as labor, operation costs, yield,

Ad net, gross and famlly income. Agronomic production ccmparisons are
alao prpsented in other sections of the documents.

The experimental analysis and evaluation of these technological
alternatlvbs were done in‘cooperation with the national teams.

The Annual Reports (d. 167, 3748, 3705) also contain information
on comparlsons of agrlcultural producflon as observed in the base line
data to agrlcultural productlon ubtained in the field trials.  Some of
_the more outstandlnrr recults are presented in "Fromising results in food
prodqctlon and economic 1mpllcatlons of solected cropping systems for
Central America. chember 1977" (d. 3830), and “Small farmer cropping
3lsystems progect hlghllghts - Dccumbu 1978" (d. 5052).

Other LffOPtS of a 51mllar nature are documented in the 1977 annual
_report on the OSU/AID/CATIE weed management project and in a paper on
. beans and cowpea|1anerez 70leddn, Costa Rica (° 3471) presented at the

PCCMCA meeting in El Salvador, 1978.
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Bi6. Compilation and Dissemination of Research Information

Research and other cropping system information from activities
within the project’and from sourcés othér than the project were compiled.
This information was made availablé té CATIE staff members and to the
national professionals involved in the project, i.c., the members of the
Regional Commitec, the national committees, and the mational toams, as
well as ‘to others whe 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
C1., C2. Definition, Format. and Summary of
"the Rocommendations Develobed

The term Technological Package (Tech-Pack) has been used by variosus
international agencies and has different meanings. In this project, the

term cropping systcms "alternatives" was used. A docment written on an

alternative should contain a deseription 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
wpite extension documents. However, the recommendation can be adapted

by extension personnel for usc 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:
1. A summary of the information in the document. This contains a brief
description of the target arca and the crcpping 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 needcd at cach stage. The activities are arranged

by week.



for each activity.

Descrlptlon of crop pattern alternatlve. This is a table contain-

ing the plan of act1v1t1es 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-

ommended practice.

# week by week comparison of the farmers' system and the recommended

alternative system. In this table, the two systems are compared

FENIN

Appendix i. This contains a detailed agrononic 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) Varietiea, c) pianting methods,
d) plant densdties, e) weed control, f) fertiliaer levels, ﬁ) pest
managcment, h) harvesting methods, i) storage, and i) transport

and marketing.

Appendix 2. This contains a socioceconomic characterization of the
area where the described farmers' system is commonly used. It also

spe01f1es the set of conditions under which the proposed alterna-

tlve is expected to perform as ant1c1p3ted Many of the soc1al
characterlstlcs of the people are analyzed in relatlon to the crop-
plng systems descrlbed in the alternatlve. The 1nfrastructure of
the area is analyzod in relatlon to the;new and to the existing
cropping patterns.v‘ |

Appendlx 3. This consists of the peovraphioal description of the

area where the alternative could be aoplled General'aspects of

5011, cllmatc and natural vegetﬁtlon are covered, [1e] that where
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appropriate,ecalogical considerations can be given their proper

. importance.'

o>

8. Appendlx 4. This contains the economic analysis of both the..
farmers' system and the recommended alternative. This is a com-
plete analysis relating the economic resources of the farmer to
the recommended system.

9. Appendix 5. This consists of the exporimental cvidence supporting
the recommendations or the modifications to tﬁe farmers' system.

10. Appendix 6. This ie a bibliopraphy 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 reportlng results tmat can be utlllzed by other technicians doing
research on cropplng systems methodology, and it helps 1dent1fy how
each specialty can contribute to research on any particular area.

| First approximation ai: -ernatives should be valldated in the field.

ThlS valldatlon.should involve many farmera in order to sufficiently

test the assumptions made at the tlme the alternative was produced It

should be.clearly understood that this test is not « demonstration and
the farmer must be made aware that hebis part of the research team in
this phase of the methodology. A second approximation alternative can

be prepared after onc ycar of validation of the first approximation al-

ternative. The preparation of alternatives is a continuous process which
depends on thc avallablllty of new information on system components and

on changes 1n exogenous and endogenous factors to the farming system.
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Table C1. summarizes the characteristics of the 10 different altev-
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) wcre distributced to project staff members and to the
national professionals involved in the project. They werc also sent to
the TICA~ROCAP agricultural research information program (PIADIC). Sec
Section E5 of this repept for additional information on documentation

in the SFCS Project.

C4. Formulate Procedurcs for Extension Demonstrations

Cropping system alternatives based on diagnostic studies, available
agronomic information, existent cropping systems and field experiments
were regarded as first approximation alternaiives. These alternmatives
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 phasc are:

1. To assess the agronomic performance of the proposed alternative
under the farmer's management with actual commercial field produc-

tion conditions.



Table C1.

changes introduced.

Technological alternatives developed under the CATIE/ROCAP Project from 1975 - 1979 with descri

ption of crops involved, where devaloped, and

S‘PECIFIC G!ANGES IN ,‘O‘iPON‘B!ﬂ'S

Tedinological Area Crops General - Variety Spatial Chronol. Seil  Ferti- 'Dmease Other Wweed Land Harvest Agricw?
Alternative 1/ where Involved' Changes 2/ Arrangs Arrange- insect lizer control pest Control prepa- tural
devaloped h . ment ment control control ration practic
1, Maize/beans. Samulali, Nic. Maize Quantity and X ) Improved
guality of 3 H harvest
input~ avail~ practice
able to both
crops -
beans X X x -
2. Sorghum + Samulalf, Nic. Sorghum Intensification X
beans in ' .
rows beans x
3. (Maiza + pi- Yojoa, Hond. Maize Quantity and - b ¢ X X R Earlier
pian)-{maize quality of Karvest .
+ pipian} inputs , Hill-up-
E with ho
Pipian, Substitution Pipian ‘v nnt oxer
common . squash '
squash
4. (Maize + Yoioa, Hond. Maize, Intensification X- x Double-
rice; - rice - - .. over
= - maize a-
ccwrea Cowpea, Substitution - maturity
common
bean N
7. {maize/ - Yojoa, Hond. Maize K - x Reduce Tuble-
cowpe:} -maize one over
operation maize in
- by Soptemb.
Cowpea Intensification X i
6. Maize-Rewn :F. ez Zeledon, Maizé Quantity and x vore x  x X Improved
c. quality of plants . harvest
~.inputs : . . practice
Beans, Substitution More - X X
- cowpea . plants ;
7. (maize + Terez Zeleddn ~Maize Intensification . X X X Improved
tean) - (“ax-c C.R. ) - harvest
4+ Pearnj . N
Minimam Practice
Cormon Substitution . -tillage
-bean,
cowpea

Best Avcailable Document

79

1)



Table Cl1. -Continued....

SPECIFIC CHANGES IN COMPONENTS

Technological Area Crops : Genezal Variéty Spatial Chronol. -Scil Ferti- .Disease Other Weed Land . Harvest Agricul-

Alternative 1/ Where Involved .. Gmnges—/ Axrange Arrange- insect lizer control pest control prepa- tural
developed ment ment Contrnl : Control ration practice
8. Maize - maize Gufpiles Haize - Quantity and b4 x X- b4 Minimum
C.R. . quality of : A tillege
o inputs; ’ -
intensification
S. (Maize + Guépiles Maize, Quantity and X. " x b § . X : b4 b 4 . Prune
cassava) - C.R. cassava quality of . : . . ) cassava
beans inputs
) Beans Intensification
diversification
10. Majize + Tejutla, Hai?;e, Quantity and : x - x Inproved
sorghum El Salvador quality of ) ’ ) .. practice
inputs . . : .
Sorghum
31/ + = intercropped; / = in relay =~ = in rotation. E ’ 5 he

P

Definitions of changes:

1.
2,

Change in quantity of inputs: the amount of a given material or operation iz changed (usually increased)
Change in the quality of the input: the material or operation is modified by replacing it or by changing the date sig'mtica.r.t.lv
Intensification: at least one crop 13 added to the number of crops in the pattem that the farmer handles during one agricultural period (yur)

Sukstitution: one crop in the pattem is replated by another, usually with smi].ar agronomic and labor requirements.
(For example, Vigna unjuicufaff as a replacement for Phaseofus vulgaris beans). :

Diversification: a new crop (not normally planted by e fa:nex's in the area) is added to the usual pattern. There az.:‘e cases where a variety
can be change as drastic a change as introducing a new crop. i ot .

Best Available Document

€9

49
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2. To transfer the information containéd in the alternative to trans-
fer agents and to key farmers of the region.

3. To develop the reduired capacity for participating farmers to act
as additional transfer agents for the new technology.

The logistics for validatirgcropping system alternatives are:dis-
cussed in détail in Chapter VIII of the Procedural Guide being pfepared
by the cropplng systems rescarch team at CATIE.

) The prOJect re51dent in E1 Salvador formulated another approach
for validation of new cropping system alternatives. Because of the or-
ganlzatlon ku;ch exists at CENTA, a variation of the methodology was
acdopited. DeLalls of this methodology are included in the document "El
Salvador, an experience of the Cropping Systems Project for Small Farmers
in the Centralrémerican Isthmus" (in Spghish) (a. 3791) by José Arze.

In Costa giqa, as in the other féﬁf Central American countries,
field testing h% crépping system alternatives was carfigd out on farmers'

fields. In the case of Costa Ricé,the cooperéting farmers were selected "
from a group ESntactédf;hrough the_extension agent:“jﬁhe;extension agent, |
in agreement with CATIE's research team, occasionally used thgﬂexperiment-A
al plots as demonstration units. There were some experiments, which be-

cause of the nature of the treatments under study, were not used as dem- L.

onstration plots.
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D. ASSIST.IN THE CREATION OF A CAPABILITY IN CENTRAL AMERICA

TO CONDUCT CONTINUOUS CROPPING SYSTEMS RESEARCH

Di. Personnel and Finances Allocated by

the Cooperating Governments in 1974

VIh 1974, only one of the present ~ooperating gdvefnments had al-
located pefsonhél'and‘fihances for cropping systems research. This was
the casc of CENTA in E1 Séivador where a multiple cropping program had
beén sfarted'within the Agricultural Lconomics Department. This depart-
ment had been recently created in CENTA. The 1974 budget for that de-
pértment was US$42,800.

| One yeér later, ICTA in Guatemala'ﬁégan its work on multiple crop-
piné: ‘Sinze 1975, Nicaragua, then Hondurac 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 meetinps werd held during the life of the
pfoject.:‘iﬁythe 1978 meeting, the committec indicated their interest
in emphasizing the common problems present in several counfriérhof Central
Aﬁerica. | |

Representatives from each country recognize the need for a

cooperative research program on cropping systems for Central America,



© but they have not committed themsalves 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 cdoperative 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
appfoéghﬂfor cropping systems rescarch.and the Costa Rican director of
_réseapch has decidgd to appoint a systems research ﬁpecialisp who will

work closely with CATIE personnel.

D3.__Preparation of a Written Plan for a Contral American Capability

to Develop a Continuing Cropping Sy;téms asearch Program

Because of the parficular conditions which have prevailed in the
last three years in Central America, especially those rerarding Central
Amevican economic integration, it was not feasible to preparc a written
plan for Central fimerican capability to develop a continuing cropping
systems research program. However, a first draft ~f a document which
cquld_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. Methodolggical

-—
steps are suggested and explained in detail for diagnostic (basc-line)
studies, designing of possible alternatives, field testing of these al-

ternatives, validation of promising alternatives and the pweparation of

prefined alternatives based on validation and other previous steps. In
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addition té the description of the methodolégy, suggestions on techniques
for conducting field experiments and ideas 6ﬁbbersonnel'and gquipment
nceds are included in. the gﬁide. A national organizational structure isg:
not deFined because there afé mérked differcnces from bne country to
another. Changeé in organizational structure will come about gradually
as cropping systems research begins to produce mood cropping system al-
ternatives.

Better repional cooperation may develop when extrapolation method-
oleogias are shown to be successful in peneralizing experimental results
from tested to untested areas.

At the end of the project,'a rescarch team dedicated to cropping
systems research had been organized in each country and they wcre 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 Cenfral American Ministefs Aﬁout

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 comntries. The édvantages of
cooperation and coliaboration among the Central Amcrican in cropping
systems research has feequently been discussed in fhese meqtings. The
advantageé of even.qloser cooperation through a formal Central American
'hétwork for qrépping"systems research ghould become even more appareﬁf
.in the future, and it is likely that thehinitiai:;ollaborative'effort be-
gun withhthis project will gerve as albésis~fog€mgyé extensive cooperation

‘among the countries.
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E. OTHER ACTIVITIES
E1. Conceﬁtualization

,During the course of thclprojegt there have been many discussions
on the conceptual aspects of small farmer cropping systems rcsearch.
The ideas gencrated from these discussions and from individual efforts
have helped to guide the prgject‘and to clarify the direction of the
program.

The following is a summary of some qf 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 mgthdology,
described by C. Burgos (d. 1208), is based on a systems approach.
Burgos also wrote about research on annual crop production systems
(a. 1673).and on cropping system methodology (d. 5053). FE. Moreno
discussed a possible planiandlfundamental ideas on produption systems
research (d. 70§, d. 1218), and wrofe on the systems app:oach and on
research on cropping systems in Central America (d. 1232, ‘3447), and
Morerio 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



agroecosystem as a qnit of research (d 1668, 1670, 1671), on the
ordering and the relationéhips of agricultural information in hierarchical
systeﬁs (d. 3755), and on the crop system as a unit of research (d. 178).
He also present?d anAecological systems_conceptual framework for
agricultural vesearch (d. 4061, 1669, 4055), and discussed é Céntpql
American crop system research network.(d. 1472), é crop system classi-
fication (d. i474) and methodologies to produce agroecosystem_management
plans for small farmefs in.tropical environments (d. 3811). The case
study he carried out in KEonduras was based on svstemslpvinciples
(appendix 4 ir 4. 5072, 5073 or 5074). |

| Othér articles on ﬁethodology have been written. J. Arze‘ wrote
‘articles specifically related to the national programs on iptegrating
reséérch (d. 1656), on structuring rescarch (d. 3809) and on the
generation and use of technology as a reference for a conceptua; frame-
work-(d. 3866). D. Boynton discussed the different t&pes of research
essential to the project (d.‘3846). Twe of the consultants to the
project; Dr; Richapd Harwood and Dr. David W. Norman pfoduced documents
concerning methodology. Dr. Harwood discussed.eQOlution éf idéeas and
ﬁethology, the cropping systems approaqh, the impact éf reséérch on
development and the gradient approach to éroppiné systems rgseﬁréh
(d. 691, u455). Dr. Norman discussed méfhdology ana risk cconowmics
(d. 5029). Another consultant to the projecf, Dr. Hayne Wymore,Awrote
papers on systems for the small farmer (d. 1079), on designing a system
for management of experimental data (d. 1205) ané on the basic concepts

3

of engincering systems (d. 214),



Conceptual papero were wr1+ten on 1mplementa ion ana énalyéis of
 ekper1ments.' ?. Ofioro Drcsentod some 1deds on data managcment systems
(a. 710), and on research techniques w1thln a systems framework (d. 1235).
" L. Navarro wrote onvevaluating research results‘(d. 1475), R. Hart
.wrote a paper wvaluating methodologies for extrapclation of results
(a. 1473); R. Hart and M. Holle are in tﬁe procass of preparing an
‘érticle an an indéx to measure risk in cronping systcms.
| Other conceptuél DApers were writtén on more specific topics.

C. Bufgosldiécussed the importance of scil fertility fesearch to systems
studies on agricultural production (d. 1202) and the relationship of
agricultural‘systemé and diet, presenting some strategies for imp?oving
diet th?ough imbrovéd cropping systems (d. 3782). J.fAfze discussed
climatié factors in the agricuitﬁral prbdu;tion process (d.1575). M.
Holle wrote on horticultural crops in small farmer production sysfems
(d. 479), on production systems including vegetables and fruité oﬁ éhe
farm, with‘emphasis on tropical areas (dl 692) and on crop and vafiety
divefsification as part of crop system rcsearch (d. 5057). |

Various Dapers were writiten on socioeconomic concepts. L. Navarro
wroté on the hethods and on the specific tools neéded to collecf
information on production systems, the farmer and his whole environment
fd. 1233, 1676). He also wrote alpéper on risk and.uncértainty in |

cgép pr&dﬁction (d. 1247). The case studies Jocue by L.. Navarro (d. 226)
and R. Hart (appendly 4 of d. 5072, 5073 or 507u4) also present various
socioeconomic ccncepts. D. Johnston wrotb a paper on limiting factor

evaluation of cropping systems (d. 107). E. Andrade, 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 r oject,' wrote on the social position of the farmer and its

¢ .-nsequences for agricultural develcpment 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 Productir: Systems began

- on.April 1, 1979. The project will build on the results obtained in

the SFCS Project. Activitieé related to this new project were undertaken
during tﬁe 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. Quijandria of the CATIE Animal Production Program,
and with the help from some consultants, especially P. Warnken. wrote

the probosal which led to the funding of the new Small Farmer Production
Systems Project.

This new project will include pesearch on a technology transfer
bhase. In preparation for this, Dr. Howard Ray, as a consultant to
CAPIE; discussed the subject with staff members and wrote a Péport on
this phase¢ of the project. Staff members also attended a conference in
Guatemala on technology transfer. |

A Trocedural Guide (in progress) was prepargd both as part of fhe
SFCS_project and as a source of reference for national reseqrcherslto

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 prdjectf Representatives
from Panama attended some of thé‘regional'meetings held at CATIE, and
CATIE staff visited Panama many times in preparation for beginning
work there. W. Béjarano conducted a study on the geography of the
Caisdn area of Chiriqui,; Panama (d. 3744) and L. Navarro, in cooperat’on
with staff memberc from IDIAP and other CAfIE staff members, carried
out a survey and initial éharacferizétion of 59 farms in Caiéén, Panama
(a. 3912), iacluding information on cropsland animals. 'Panama signed
the.agreement with CATIE on April 9, 1979 to bagin work officially on

the new pfoject.
.E3. Central American Soil Fertility- Project"

The Céntrél American Soil Feftility Project was financed by ROCAP
from March 1576-March 1978. Its pfincipél goaluﬁaé to i;;titﬁtionalize
a methodology of soil research at CATIE in order to estaﬁlish a
technical base so that CATIE could offer technical 3ssisténcc on soil-
related matters to thc countries of the Central American Isfhmus. The
soil research methodongy was based on the one developed by the Inter-
national Soil Feftiiity Evaluation and Improvement Project (ISfBI) of
North Carolina State University. The projéct élso iﬁciuded avéub-
‘broject on soil analogs, Qith'tﬁe objective ;f arriving at a methodology
for defihing areas inibentral America Qitﬁ simitar soils and climate
which could be used in the extrapolation of‘défé; A summary of.th;v

results of the project is presentad in document 4132.
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The Soil Fertility Project acted as a support project tc the
SFCS project. The soil fertility work begun during the project

continued_dgring 1978-1979 under the Annual Crops Program of CATIE.

E4. International Meetings

Staff members attended various international meetings during the
course of the project. These professional meetings allowed for
important exchanges of information. The staff members learned of new
technical advances and of methodologids and ideds from other institutions,
and also presented results and methodologies developed at CATIE to
other professionals for their information and for their comments.
'" Mezetings atended by staff members include:

American Society of Agronomy

Programa Cooperativo Centroamericano pari 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 Horticuliural Science-Tropical Region

First Symposium on Tropical Tomato-AVRDC (Taiwan)

Internaticnal Federation of Organic Agriculture [~vements -

Third World Agriculture Workshop
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Workshop on Farming Systems Research, Nairobi {The Consultative
Group on International Agricultural Research, Technical Advisory
Committce)

Intercropping with Cassava: ‘A Workshop Sponsofed by *+he Central
Tuber Crops Research Institute of India and the Intcrnational
Develppmcnt Resoqr;h Centrc of Canada.

Annual Meetiné of the /merican Association of Informatidﬁ’Sbienges

Seminar on .Cassava Protection (at CIAT)

CARDI-CATIE Workshop on Agricultural Production Systems, Research
(Trinidad)

Symposium on Crcp ing Systems Rescarch and Developmeni for the Asian
Rice Farmer (IRRI, The Philippines)

Conferencia sobre 'La Interaccidn entre la Agricultuva, Ciencia'y
Teoﬁologia de Alimentos y Nutricién (INCAP-United Hatiqns—Ronkefellef
Foundation).

Entomological Society of America

Basic Village Education Workshop (Guatemale)



E5. Information Activities

Information activities, i.e. publications and documentation, were conducted

according to the descriptiop in Figure_Ef1. ~under the leadership of Humber

+

I

to Jiménez.

Documentation
' . g W

Acquigition of

publications from

outside the Project

Center

file
A

Pi-incipal L

Research . ’ Publication

activities i ynthesis ' of results Distribution
Information Z—-——-(——-) of - of
generated by E T\ results publications

Sub-file No. 1

regearchers \\\\\\\\‘J

e

Work
Documents

Sub-file No. 2

LEGEND

PRINCIPAL FILE. Ducumentation Center. This file contains docunments
published by CATIE (Sub-file No. 1) and documents published outiide

‘of CATIE (on tropical cropping systems; on soils, climete and other
bagic data from the Central American Isthmus; and the proceedings of
the annual regyional meeting of PCCMCA) .- I£~alno,contnina documents

from Sub-file No. 2.

SUB-FILE No. 1. Publications. This sub-file contains publicationg
, on.cropping'sygtems prepared at CATIE. . T

SUB~FILE No.. 2. Worh documenis. Thio sub-file congists of unpuk. -
lished documents (forms, memoranda, diagrams, Yeports, etc) containing
information genarated by the Smsll Farner Cropping Systems Project.
Users of this file are mainly thoge Poople who are directly or indi-
rectly connected with the Project. In the near farture the information
in this sub-file will he proceseed with the help of the CATIE Compuber
Center. 7The documents in this file are not foi general distribution.

Fig. E1. Flow of information in the Project.
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Most of the documents dealing with cropping systems (Principal file)
were collected under the leadershkip of Dr. Damon Boynton. Documents were
classified using the uniterm card system. About 2,500 documents dealing
with cropping systems in the tropical regions of the world (1,700 titles),
as well as documents dealing with soil, climate and other basic data of
the Central American Isthmus (250 titles) and of other tropical countries
(550 titles) were collected and processed. Lists of new acquisitions
werc pericdically distributed to project staff membcrs and national co-
operators. In addition, 1,7C0 documents from all the PCCHMCA annual
meetings were added to the above 2,500 and werc also classified using
the uniterm system. With additional support from CATIE, this collection
could become the hasis for a comprehensive documentation center on trop-
ical cropping systems.

Data from fiecld trials and supportive research were disseminated
through the distribution of technical papers and reports prepared by
étaff members. Ap?roximately 160 publications were published and widely
distributed (Sub-file No. 1). A list of publications is prescnted in
the Bibliography of this report (Cumulative list No. 5). Approximately
10,700 copies of thesc publications were distributed to 870 people dur-
ing the last two years of the project (Table E1). Most of ‘the publica-
tiéns were sent to the Central American Isthmus, including publications
sent to institutions connected with the IICA-ROCAF Agricultural and

Research Information System (PIALIC).
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Table E1. Distribution of publications:

1977+ 1878 1979k  Total

No. of No. of No. of ~ No. of
Requests Docum.®*® Requests Docum. Rcquests Docum. Requests Docum.. %

Central
American
Isthmus 161 1780 244 _ 2700 65 1300 470 5780 (5u4%)

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 1377
% To May 1979

%% Number of documents sent

Approximately 150 work documents, including memoranda, internal re-
ports, fieid 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 thesc documents is presented in the Bibliography
of this report (Cumulative List No. 2). Thesc work documents represent
the nucleous of the larger and more complex file (possibly a data bank)

that should be managed in the future.
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Technical assistanée was given to national information officers on
preparing reports (INTA, Nicaragua) and to documentation officers on
acquiring, cataloging and retrieving technical information (CENTA, EX
salvador). Monthly reports as well as quarterly and .annual neporés were

prepared and submitted to ROCAP.
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LIST OF ABBREVIATIONS

Aggncy for Internatlonal Development (U.s.4.)

,WASOC‘ac1on Bananera Nac1onal (Costa Rica)

The Asion Veqetable Dcvclopment and Research Center
(Taiwan) : A

Banco Inceramericano de Desarrollo
Caribbean Agricultural Research and Development Institute

Centro Agricola Regional del Pacifico Sur (MAG, Costa
Rica)

Centro Agrondmico Tropical de Investigacidn y Enseflanza
Centro de Tecnologia Agropécuaria (E1 Salvador)

Centro Internacional de Agricultura. Tropcial

.Centro Internacional de Investigacidn para cl Dcsarrollo

(Canada) (Sec IDRC)
Centro Internac1onal de Mejordmiento de Maiz y Triéo
International Agricultural Davelopmelt Service

International Crops Resecarch Institute for the Semi-
Arid Tropics (India) :

Instituto de Ciencia y Tecnologia Agricola (Guatemala)
Instituto de Investiracifnes Agropecuarias e Panami

International Development Research Centre of Canada
(See CIID)

Instituto Interamericano de Ciencias Agricolas

The International Rice Research Institute

International Institute of Tropical Acriculture (Nigeria)
Instituto Nicaraguense de Teenologia Ajrropucuaria

Instituto de Biencstar Campesino (Nicaragua)



ISFEI project

ITCO

MAG, C.R.
MAG, Nic.
0Su

PCCMCA
PIADIC
PIAPA

PROMYF
'ROCAP

SFCS prcject
'SRN

TAB

UCR

UNDP-FAO
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International Scil Fertility Evaluation and Improvement
Project (North Carolina State University)

Instituto de Tierras y Colonizacidn (Costa Rica)

Ministerio dc Agricultura y Ganaderia, Costa Rica
Ministcrio dé Agricultura y Genaderia, Nicaragu?

Orepon State University

Programa Cooperativo Centroamericano para <l Mejoramien-
to de Cultivos Alimenticios

Programa de Informacidn Agropecuaria del Istmo Centroa-

mericano (IICA-ROCAP)

Programa de Investigacidn Adaptada al Pequefio Africultor
(Nicaragua)

Proyccto Piloto de Maiz y Frijel ‘(Honduras)

Regional Office for Central American Programs

Small Farmer Cropping Systems Project (CATIE/ROCAP)
Secretaria de Recursos Naturales dc Honduras
Technical Assistance Bureau (AID)

University of Costa Rica

United Nations Development Program - Food and Agriculture
Organization
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HORA,, L.F. y MOPENO., R.A. 1Incidencia ¥
ssveridad de la roya del frijol
(Uxonyces asooli) en monocultivo y
ancciado con mals. In ReuniSn Anual
dol PCCMCA, 24s., Sen Salvador, 1973.
Heworia, San Salvadoxr, CENTA, 1978,
Ve 10 PPL?‘/I'?-

(1509)

BUNGOS, C.P, y MEREBES, R. Efecto on el
#uelo ¥y en el rendimiento de malz de
trsa nftodos de laboreo en Gufipiles,
Costa Rica. 1n heunibn Anual dol PCCMCA,
24a., San Salvador, 1976, MHswmoria, San
Sulvadoxr, CENTA, 1978, v.1,

(3538)

SRENK, N., JORRSTON., ?.0. y LOCATELLI., E.
Evaluacionas econémicas 4¢ sistenns® de
produccién para pequefios productorcs:
ei caso de retribucifn a losm factores
limstentes. JIn Reunifn Anual del PCCHCA,
24a,., San Salvador, 1978. Hewmoria, San
Salvador, CRWTA, 1978, v. 3.
pp. N81/1.

(3539)

ZAPFARNONI, E. ot al. Anfliuvis econfmico de sietems
"~ de produccifn agricola con éntasis en alternati-
vas de laboreo y no laboreo. S8lc Restmen.

In Riunifn Anval del PCONCA, 24a., San Salvador,
1576. Memcria, San Salvadox, CEWTA, 1978, v.J.
pp. N53/1

{(véase tasbidn s 4176).

(3%69)

JINENES-8SAA., H., y RUIZ., B.E. Anflisis
de )8 informacibn publicada por sl
PCCHCA. In RouniBn Anual dol PCCNCA,
24a., 8an Salvador, 1978, MHemoria, San
..17.‘0‘, CERTA, 1978, v. J.
pp. K13/1-13, :

(3582)
WALKBR., L.J. y BEJARAKO., . Uso préctico

de los modelos discontinuos para inter-
pretacibn répida de la raspucsta do cul-
tivos a la aplicacién de fertilizantes.
‘In Reunibn Anual del PACHCA, 24 a., 8an
Falvador, 1976. MNgmoria, San Galvador,
CEBNTA, 1978. ve 3 PP aAll/1-19. (’610
reosbmen) .

véaso documsnto complato W& 4136

. (3803
BASAN, R. Analcgfa de suslés, un enfoque
hacia 1a transferencia de teonslogia
_an la investigaciln agrfcola. 1n Rau-

nifa Anual del PCCHMCA, 24a., San Salva- - .

dox, 1978, Memorxia. San Salvaodr,
CENTA, 1970. v.3., pp. A2/1-11.

-

pp. M22/1-18.
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(3709)

DON VICTOR: A small farrer in Costs Rice..
Activities at Turrialbs. (Costa Rics)
6(1):3-8, 1978,

(También en espafiol N23710)

(3710 .

"DON VICTOR: Un pequefio agricultor on Costa
Rica. Actividades en Turrialba.
(Costas Rica) 6(1):3-8, 1978.

(Also in english N* 3709)

' . T AT

v (3723)

+ ARZE BORDA, J. ¥ BRADFIELD, S. Estudio
preliminar de La Trompina alta, una
comunidad en marcha hacia la desorti-
ficacifn. San Salvador, CLNTA-CATIE-
TICA, 1977. 194546 p. Informe N2 1,

(3720)
ARSE BORDA, J. y BRADPIELD, 3. Estudio
sxploratoris de Laa pefias para la
. aplicacifn de uns metodologfs de in-
vastigacifn por sistemas de produccida
agrfcola . San Salvadd¥, CEHNTA-CATIF-
IICA, 1977. 114345 p, Informae N8 2,

vpa -zzodologfu deneral dec .
ipvqnttqncl‘n-aqr!colu aplicadc bisada
en el enfogue de sistenas. Tyczialbs,
Costa Rica, CATIE, 1979. 24 p.

(3738}
WAVARRO, L.A.

(3739) ' '

WAVARRO, L.A. El problema goncral do 1la
agricultura y la investigacién aaxfcola
basada en el enfoquo de sistomas.
:::rtalbl. Costa Rica, CATIZ, 1979,

P.

(3748)

CENTRO AGRONCMICO TROPICAL D% INVESTIGACION
Y BNSESANZA. Small farmer cropping
systems for Central Anmerica; second
annual report, Julv 1976-June 1977,
;grrialba. Costa Rica, CATIE, 1978,

P.

(3755)

HART, R. El ordenmmiento y las relaciones de in-
formacidn sgropecuaria en sistemas jerdrqui-
ggs. Turrislba, Costa Rica, CATIE, 1977,

p.

(3756)

MAZAN, R. Kl Centro Agroafmico Tropical de
Inveatigacifa y Emsefansa, CATIE y su contribu-
cifin a la investigacifn agifosia en la sons éo
las Antillas. Turrialba, Costa Rica, CATIE,

1977, 29 p.


http:Antil.la
http:3733).ia

29

JIMENEZ= SAA, M. Lo investiradore
. ! s aer{-
colas laginoancriclnos no divulqnn'lﬂ
infornacié, Gue gencian; ureve anflisis
de la sitnacibyp, Turrialha, Costa Rica,
ref

CATIE, 1378, 17 P 1 ref.
(1675)
ARZE. J., Leos factores climfticos en ¢l nro

ceso de produccipn aprfcola. Turriniha-
Costa Rica, CATIE, 1978, 24 5, o707

£:376)

ARRO, L. A. ER1 enfoanue de sise
herrayientas espec{ficac nara :?.:cZO-
nociniento de los Sistemas de cultivo

,;:r:gzggultgr y :;ianhiente total, '

a, Costa Rica T o
g ls'ref. » CATIE, 1073,

(1677)

NAVARRO, L, a, Reconociniento de los sis-
tongs de finca en las areas de nequefos
arricultores en Costa Rica, Nicarapua
¥ Honduras, (Informe narcia 3o
1gr;ialba, Costa Rica, CATIE, 1978,

(Also in english ne 1744)

(1670)

SORIA V., 3. La agricultura do cultivog
Pexrennes en ¢l trépico americano.
;nr:inlhn. Comta Rica, CATIE, 1978.

2 p.

Tambian en: REUNINN TECNICA DE
PROGRAMACYION SUDRE DESARROLLO ULE LA
AGRICULTURA PEREMKE EN KL TROP1ICO
AMERICARO, TINGO HARIA, PERU, 1974.
Informo IXCA. Informes de Confaren~-
cias, Cuxsos y Reunicnex M2 40, ’

(1736)

ENRIQUEZ, G.A. Inheritance of maturity in basic
grains and other tropical crops. A reviev.
Turrialba, Costa Rica, CATIE, 1977. 130 p.

{1737)

SAURDERS. J.L. Cassava production and vegetative
growth related to control duration of shoot -
flies and fruic f£iiws. Turrizlbs, Costa Riea,

CATIE, 1977. 11 p.

(1738)

KING, A. B. S. Provisiural iist of insect and
aite pests of food crops in Central Auerica.
Turrielba, Costa Rica, CATIZ, 1978. ¢ p.

(1744)

NAVARRO, L.A., An undarscanding of the
ferping syxtems in the areas of
operation of the small) farmer cropping
systems project, CATIE. 1977. (A
partial roport). Tuxrialbm, Couta
Rica, CATIE, 1970. 15 P.

(Tanbién en espafiol NE1677)

Hie

(1754)

KING, A,8.S. ‘'The pasts of Sweet Potato

‘ (Inomoca bavatas) at Turrialba, Costa
Rica, with special reference tv
Polyprammodes olevata F, {Len.,
Pyralidae) and its ef%ect on vield,
Turrialba, Costa Rica, CATIE, 1978, .

22 p.

e
NPIRS, J.L. Bl use de plapuicida :
AfTiculicres de recursos f!uitnd:sn::

ArSrica Central, ialk i
SIE espTal . Turr:llba. Costa Rica,

(1921)

1A DINAMICA de moblacifn de nlagas de in-
sectos en sistemas de cultivos mixtos.
Actividades en Turrialha (Costa Rica)
5(4):5-?. 1977, (See also enplish
versibn' \°1922),

- (1922)
POPULATION DYNAMICS of insect n;stsiin
mixed cropping systes. Activities as
Turrialha (Costa Rica) 5(4):5-7. 1977,
{Vénse también version en espafiol nine-

To 1911).
(3447)
MORE¥O, R. Inveatigacibn en eistemas de

gultivo en Centroamérica. 1In Reunibn
Anual del PCCHCA, 24a., Ssn Balvador,
1978. Hemoria, san Salvador, CENTA,

1878. v. 1, pp. El/le5,

(3a34) T ~e---
TIRADO 8,, B, ¥ ENRIQUEZ., G.A. An8iisis
egonbmico praliminar de dos sistanas
de producciln cultjivadds bajo dos
aftodos de lahranma v dos nivglaes de
tecnologfa. 1In Reunibn Anual del PCCHCA,
244., San Salvador, 1978, Menoria,
Ban Balvador, CENTA, 1978, v, 3,
PP. L2/1-8,

{3471)
UOLL™, N. et al. Pruoba de 6 arraglos cro-

nol8qicas de mafx (CV. tuxpefio y local),
frijod (Phaseolums vulaaris CVS. Turrialha
4 CATIE 1) y caup! (vigna uncuiculata)
CV. CENTA 108) on ¢! Cantdn dc Parer.
Zeled8n, Reyiln Plcilfico Sur, Comsca Rizn.
In Reuniln Anual dcl PCCMCA, 24a., San
Salvador, 1978. [iemoria, San Salvador,
CENTA, )¢78, v. 1, rPp, L19/1-24,

3472)
éun:nunz. G.A. rrijol alado Pscphocarpus

tetragonolodugs, una legquminosa do alto
valor nutritivo, para pequefics produc-
tores e los trbplcos americanos. ZIn
Reunidn Anual del PCCMCA, 24a., San
galvador, 1978. Memoria, San Salvador,
CENTA, 1978, v, 1, pp, L20/1-17.
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(3775)
fORIA V.,J. y CAMACHO V,.E. Informe de
progreso do las investiqaciones aaro~

némicas sobxe macadamnia, pejibaye,

naraniilla y ctros frutales. ZTurrialba,

Costa Rica, IICA, 1972,

(3782)
BURGOS, C.F. Siatemas integrud>s de cultivos
alimenticios como meding pars proweexr una dieta
~ ;:-:;uudn. Turrialba, Costa Rica, CATIE, 1978,

(3784) :

DIAZ~BOMED, R. Ceracterfsticas quimicas da suelo
de pitios expsriventales del proyuecto de *
sintaaas de produceifn pars pagueiios agricul-
tores en Guicimo y Cariari provincia de Lis&n,
WM Rica. '!\n.‘:lllbl, Comta lica: CATI!!.
1978. 10 p.

(3388)

MENESES, R. Dencripcifn general del procedimiento

da trabajo gsequido en Guipilem, Pococ{, Costa
:.10-. Turrialba, Costa Rica, CATIE, 1978.
P-

t13796) :

HOLLE, M. MAnflisis de los requisitos del
proceso de produccion de brassicas
con &nfasis a0 yepollo (Brassica
oleracea var, capitata).” Turrialba,
Costa Rica, CAYIE, 197R. 23 »p.

e o e

(3861)
MORENO, R.A. and HBART, R.D. Intercropping

with cansava in Central America.
Turrialba, Costa Rica, CATIE, 191_8.

22 p.

(3866)
ARZE BORDA, J. Ylujograma parz la qenc-

racidn y uveo de tecrslogin agrone~
cuaria como un marco conceprual ds
referencia. Turrialba, Costa Rica,
CATIE, 1973, 13.p

(3983)

., B. Imustigacién y documentacisn
agrioola an Asdrica Latina. Desarrollo tral
en las Mfricas (Costz Rice) 8(3)1203-225.
1976.

(4271)
I V80 rrcional del frijol alado an los sistssas

da cultivos, para mejorar la nutricifn de
pequefios productores da los trSpicos htmedos.
Actividadas en Turrialba (Costa Rica)
6(3):13=-6. 1978.

(Also in english N8 4272)

{4272)

THE RATIOMAL uae »f wingsd bean in cropping systans,
to improve ths nutrition of the small farmera
in the hunid trepic. Activities at Turrialba
(Costa Rica) 6(3)i13-6. 1978, '

(También an erpuilol X2 4277)

{4273)

FAFFARONT, %. v ENRIQUZZ, G.A. Asociacién de
cwiuviwwn persnnas, una alternativa de diver-
sificacibn en &reas tropicales para pequsios
agricultcres. Revisidn de literatura.
TuLzislba, Costa Rica, CATIE, 1979. 17 p.

39 retf.

(4274)

HOLIZ, M. Oatuve del cliea en las fress de tradajo
dal proyecto de inveatigaciones ¢:. sistesas
de cultivo para psqueiios agriculrures:
1. Custa Rica; 2. Nicaragus; 3. Honduras)
4. E) Salvador; 5, Guatemanla. Turrialba, Costa
Rica, CATIE, 197B. 99 p. (p. irxrx).

(4208) .

AFZE BORDA, J. Proyeoto sobre sistemms de produc-
ci6n para pequaiios agricultcres en El Salvador.
Turrialba, Coste Rica, CATIE, 1978. 36 p.
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(0048)

BRADFIELD, 8. Trip report on visit to Cariari,
Pococf, Costs Rica (distribution reatr’cted to
project members only). Turrialba, Costa Rica,
CATIE, 1976. 14 p.

.

(0049

BRAD!%ELD. S. Some notaes on the socio~economic
climate of Pejibaye, PErez Zaledbn, Costa
Rica. Turriamlba, Costa Rica, CATIE, 1970.

17 p.

{0093)

SAUNDERS, J. L. Trip_report Honduras 2-7
November 1976. /experimentacifn sistemas
de cultivos/. (Memorando CT/DC-1555).
Turrialba, Cesta Rica, CATIE, 1975, 6 p.

10094)
BOYKTO®, D._ Notes on trip to CIAT, January §-16
1977, /documentacidn, publicaciones sistemas

de cultivo/, Turrialba, Costa Ri
1977. 104 % p. ! o4 CATIE,

0096

ésqun)a TENTATIVO dol contenido de un paquete
tecrol8yico para un sistema de cultivo
(solo es una propuesta), Turrialba, Costa
Rica, CATIE, 1978, 6 p. (Propuesta ds
Luis A. Navarro, distribuida por memo
CT/DC-1026 de Pedro Ofioro s Personal Tcnico).

(co97)

JIKENEZ, B. Informe de vinje a Punanf (Junio 7-11,
1978) pars colectar informacin bfaira
[doe'  ton, mapas/. (Memorando CT/DG-1062) .
Turrisx. o4, Costa Rica, CATIE, 1978. 12 9.

',

- (0100) -

'HPORHE DY la priwera reunién de agricultores
qQue colaboran en el proyacto de sistamas
de cultivo para pequeilos agricultorss,
oalabrada en el CATIE el 8 y 9 de diciembrs
de 1977, Turrialba, Costa Rica, CATIE, 1977.
9 p. (Memworando C¥/DC-2430, diciembre 13,
1977, de Bduardc An’ras: a Personal Técnico).

(70)

CENTRO_AGRONOMICO ‘JROPICAL DE INVTSTIGACIOV Y BN
SEPANZA. Informe de la encuesta prelimimnr
a pequaflos agricultores hecha en la regién dcl
Pacifico Sury Costa Rica. Turrialba, Costa

mﬂl' 1”6. 15 Pe

(72)

CINTRO AGRCROMICO TROPICAL DE INVESTIGACION Y
ENSYPANZA,  Primor informe de la uncuestn pre-
liminar a pequeilos agricultorss afectuads .n
las reyionas de Guayabo (Provinein ds Carta-
80) e Itiquia (Provingin de Alajuela), Goatn
gcn.7 Turrialba, Costa Rica, C.TIE, 1976.

+ Pe

(178)
UAKT, R.

unidad

cond
£l aistema de cultivos Costa Ricas -

de sxperimentacibn. Turrinlba,
CATIE, 1976, 11 P.- 3 ref,

\

Informe de viaje efectuado a San
Josl [visita Banco de Costa Rica informacifn
productos alimenticios por meses 19777, (Memo
rando CT/DC~B34). Turrialda, Costs Rica,
CATIE, 1978, 6 p.

(0179)
MADRIGAL, J.

(261)

CENTRO AGRONOMICO TROPICAL DE INVESTIGACION Y EXSZ-
PANZA. Primer informe de la ericuesta prelimie-
nar a pequefios agricultores, efectuada en las
&reas de Yojoa (Depto, Cortes) y Guaymas
(Depto. Yoro), Honduras, Turrialba, Costa
Rica, Proyecto CATIE/ROCAP/MRN-Honduras, 197€.
22+ 7 p. :

(am .

CERTRO AGRONOMICO TROPICAL DE INVESTIGACION Y
ENSERANZA, Primer informe ds 1la encuesta
preliminar a pequefios ajzicultores, efectua-
da en las regiones de San Ramén y La Trinidad,
Niieragua. Turrialba, Costa Rica, Proyecto
CATIE/ROCAP/MAG-Nicaragua, 1976, 32 p,

(bk9)
v clﬁ:co AGRONONTCO TROPIZS!L DR INVESTIGUCICN I
. um":u. Priser informe de la enouesis rro-
. : R & pequefion agricultores, efectun:i- on
08 distritos do Cariayi ¥ Guécimo, Provinzta

do Costa Rica,
W 2 app o TeTiadbe, Conte Rica,
oF
WOOD. R.R. K '
rescarch? =rh:‘; 'c:r om;"gk systens

(Véasc tambigy ye (691).
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(677) .

BOYNTON, D. Notes cn 1975 yield responsas
in Central Experiment. Turrialba, Cos
ta Rica, CATIE, 1976. 3 p.

(673&

BURGOS, C., F, Informe de viajo 2 TRRI
(Filipinas) para asistir al Sirmposio
"Simposium on Cropping Systems
Research and Development for the
Asian Rice Farmer™, September 21-24,
1976, (Memorando CT/DC-1473, octubre
26, 1976, dirigido a Rufo Bazip Y
Jorge Soria). Turrialba, Cos‘a Rirna
CATIE, 1976. 9 .

(679)

BURGOS, C. F. El programa de sistemas rfa
cultivo do IRRI. (Resumen de semina-
rio, octubre 22, 1976), Turrialba,
Costa Rica, CATIE, 1976. 11 p,

(680
SBMI%ARIO EN SISTEMAS DE PRODUCCION DR
- CULTIVOS ANUALES, TURRIALBA, COSTA

RICA, AGOSTO 16-19, 1977. Lista de

participantes. Turrialba, CATIE,
1877, 3 p.
(681)

CONFERENCIA DE ORIENTACION SOBR® SISTEMAS
DB .CULTIVO PARA BL PEQUERO AGRICULTNR
iprOYGsitos, programa, informacidn ge
neral/. TiIRRIALBA, COSTA RICA, DNERD
31-16. 1976. Turrialbz, CATIB, 1974,

18

(682)

CENTRC AGRONOMICO TROPICAL DE INVRSTIRA-
CION Y ENSERANZA, Proyecto desarro-
llo do sistemas de produccisn agrico
la Karn el trépico. Turrialha, Cos=
ta Rica, CATIL, 1374, && D.

/FITO 477-74; FITO 470-74;
FITO 473-747,

(683)

ZFATRC AGRONOMIGO TROPICAL DE INVESTIGA-
CION Y ENSEMANZZ. Documeato del nri
mer contrato CATIE/ROCAP. DescripciBn
de actividades propuestas. Turrial-
ba, Costa Rica, CATIE, '976. 9o De
LFITO0 638767,

(684

CENT&O AGRONOMICO TROPICAL DE IMVESTIGA-
CION Y ENSERANIA. Entucsta para
identificar colahoradores, prevecto
sistemas do cultivo para pequefios
agricultores Dic. 107f-Ge~ 1077,
Cuestionario confidcncial. 7Turrios
ba, Costa Rica, CATIE, 1977, 7 n.—
[Pduardo Andrade7. /FITO 67n-77

685)
ENTRO AGRONOMICO TROPICAL DE INVESTIGACION
i Y BNSERANZA. Encuesta preliminar a pe-

queflos agricultores; texto exnlicativo
y cuestionario. (Documento para uso ex-
clusivo durante la Conferencia de Orien
tacibn sobhre Sistemas dr Cultive para el
Pequeflo Agricultor, Frovecto CATIL/ROCAPD,
enero 11-16, 1976), Turrialba, Costa
Rica, CATIE, 18976. 37 p. /FITO 500-767

Los resultados de esta encuesta estfin
en los nos, 170,171,172,261,262 v 430,

686

éBNT%O AGRONOMICO TROPIRAL DE' IVVRSTICA-
CION Y ENSERANZA, ' Encuestas v estn-
dios de casos. Turrirlba, Costa Ri-
ca, CATIE, i37€, 11 p.  ‘“Tuis A, Xz
varro?, /F1T0 639-767,

(687) -

cm'rzo AGRONGMICO TROPICAL DE IKVESTIGACION Y EN-
SERANZA, Gufa de procedimientos para al pro~-
yegto CATIE/ROCAP sobre sistemas de produc-
cién para el pequefio agricultor. (la. versién).
Turrialba, Costa Rica, CATIE, 1976. p. irr.
(8 partes). {Carlos Burgos/.
{110 616-622-767.

(688)

CENTRO AGRONOMICO TROPICAL DE INVESTI7A-
CION Y ENSERANZA. MNotas sobre jne
suelos del Cant5n de Pérez Zej~d4s
cerca de San Isidro de E. Generas.
Turrialba, Costa Rica, CATIE, 1976,

2 p, /Damon Boynton/. /FITN 596-747.

(689)

CENTRO AGRCNOMICO TROPICAL DE INMVESRTICA-
CION Y ENSERANZ?A., Primerz reunifn
del Comité Regiocnal Asesor cel [vc-
yecto de Sistemas de Cultivoe para Pe

quefios Agricultores, Contrato CATIR7
ROCAP. Turrialba, Costa Rica, CATIE,
1975, 4 p,
(690) .
HART, R. D, Pensamiontos sokre tu meue-

rando del 16 de mayo, 1977 CT/NC-754
(Memorando dirigido a Rafil ‘lcrena),
Turriaida, Cesta Rica, TATIL, may)
1877, 3 ¢, . .

(691) L

HARDWOOD, R. R. Report of a consnltant
visit; August- 29-Sept. 10, 1976,
Turrialba, Costa Rica, CATIE, 1976.

33 p. -2

(692) .

HOLLE, M. Sistemas de produccién inciu-
yendo hortalizas y frutaies en 1n
finca con énfasis en zonas ircpica-
les, Turrialba, Costa Rica, CATIG,
1976. 3 + 3 p,

(693)

JOILISTXI, T. U. Ioformecifn preliminar snbza el

tarafio del narcado loeal para hortalieas. fov
tse y tubfrculos en Oufpiles, Pocern{, Coata
Rica. Turrialba, Costa Riea, CATIC, 1977,
5 p. JFT70 731-737

(658)

JNASTRY, T. D.  Inforxmeifn prelininae sobre i
tamaiio del morcado loeal pars hor¢olinas,
frutas y tubfrculos en San Isidro de L1 Genc
ral de Prex 2eledSu. Turrialbn, Costa Rica,
CATIS, 1977. 5 p.  [FTY0 227-777.

(695)

JOITIBYXT, ‘I, D, &in fatorviev ulth liaceor ororo
of tho Ci?, regardins C?'s buying rricea for
bagic praine, on Octsbar 23, 1976. (lemozando
CT/BC-1540, lovesbot 15, 1976, o fol

Isbm). Turzialbs, Cssta Rien, CATIC, 1976.
] :
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497)
.‘a:xs‘m. T. D. Procios de inwws /Culnilen -
San 1sidro do L1 Cencral, Costd Tdca/. (io-
norando CT/DC-1325, juldo 18, 1977, dirinido

a potsonal téenico). Tureisiba, Co
CATIC, 1577. 20 p. #ea Mea,

(593)

JORBIN?, T. D. Price informtion in Costu Niea
(llecorendo CT/DC-1592, Novender 25, 1976, di-
rigido a Jofe de Prosraa). Turriulba, Cosia
Rica, CATIE, 1976, 38 p., /o= ~'9.-e,

FITO 630-76; FITO 651-767. ~

(659) . '

JOsTo, 7. D, Progress roport nueber 1. (oo
rondo CT/DC-1654, dirinido a Vililan llsrril).
Turrislba, Costa Dica, CATIL, 1976. 3 p.

(700)

JALSM!, 7. D. DPuatos priciicos para coneidorar
cuando ec necosita hacar une encueata.  In
Taller Degional sobre !latodolonfo y AnBlinic
da 1a Infornacifn de ilorcados, San Joed,
Coata Tica, 1977. Son Joal, ITCA-I'IADIC,
1977. 17 p.

(701

JOILISTO!, T. D, Trip to Honduras, !o-vombar 17-10,
1976, (llacorando CT/DC- * =02 lovenbor 25,
1976, dirigido a Iadl loreno). Turrielba, Cos
ta Rien, GATIC, 1976. 2 p. -

(702)

JOIEISTO, T. D, Trip to Nicaracus, !evisber 2-5,
1976, (llemorando CY/DC-150, tlovenbcr 26,
1976, dirirido a Raiil loremd). Turriaiba,
Coota Nea, CATIC, 1026, & »,

(103)

JOSTN, T. D. Trip to Quepos [Cesta Picaf on
Asgust 24-25, 1976, (‘lmoreado CT/DC-14G5
October 29, 1976, dirisido a Jefe de Progra
re) . Turrislba, fosta Pice, CATIE, 1976.
3p. Fron 654-747.

704)

§omm:. T, D. Teip to 6an Carlos, Alajusls,
Costa Tdca, on Septenber 7-9, 1976. “*ra-
morando CT/DC~1406, llovember 1, 1976, diri
rido a Jefe ¢e Provectc'. Turrialba, Cos-
ta Rica, CATIZ, 1976. & ©. [FITO 657-767.

(705)

JOHNSTON, T. U. Una metodologia para presenta-
cibn de precios, que serfa Gtril pora anali-
zar sistemas de cultivos. (Memorando
CT/DC-1357, julio 19, 1977, dirigido a
persona’ técnice). Turrialba, Costa Rica,
CATIE, 377, & p. + 34 cuadros.

{706)

JOITISTON!, 7. D. Supmary of uvork complated to
date and plsns for the futura. Turrialda,
Cogta Ndea, CATIE, 1976, 6 p.

(107)

JOIRISTON, T. L. Vioita a Prancioco Chachn Araya
de 1z corpaiifa “Abomos Superior’ on San Jo-
sé, ©l 13 de octubrc de 197C. (ionorando
CTInC-1543, novienbre 12, 1976), Tureialba,
Coota Rica; CATIC, 19725. 2 p.

{708)

JOHNSTON, T.D. A visit to the yucu processing

plant in Turrialba on October 18, 1976,
(Menoxando CT/DC-153Y, November ll, 1976, diri-
gido a Rafil MOreno). Turrialba, Costa Rica,
CATIE, 1976. 3 p.

(709)

MORMNG, R. A. Posible enfoque del programa de
Sistemas de Produccidn para Pequeiios Apri-
cv._xl!:ores para 1977. (Memorando CT/DC-1724,
diciembre 29, 1976, dirigido a Personal

Técnico). Turrialba, Costa Ri CAT
1976. 4 p. : o, CATLE,

(710)

ORORO, P, Consideraciones sobre el si-ts-
ma de mrnejo de datos para el Departu-
mento de Cultives y Suelos Tronicales,
Turrialba, Costa Rica, CATIL, 197a.

22 + 6 p. /FITO 749-777,

(0711)

PINCHINAT, A, M, Lista de investigadores en
frijol (Phaseolus vulparis L.) en Amfrica
Latina.: Turrialba, Costa Rica, CATIE,
1973. 29 p. 4 ref.

712) °

I(IEUNION INTERNA DE PROGRAMACION TECNICA,
TURRIALBA, COSTA RICA, FEBRERN 14-13,
1977. Programa de investigacifm en
sistemas de produccifn agricola para
pequefios agricultores. Turrialba,
Costa Rica, CATIE, 1977. 47 n.
/FITO 679-777

(713) .

SAUNDERS, J, Status report, entomology.
‘Turrialba, Costa Rjca, CATI%, 1977,
*4’p.  [FITO 600 =777,

(714

SI-:MI%IARIO DE mercadeo; clase de Jos& Far-
gas, 21 de febrero de 1977, Turrial-
ba, Costa Rica, CATI®, 1977, 10 p,
£Pavid Johnston7, /FI1T0 697-777,

(715)

SORIA V., J, Informe de evaluacién del
Dr. R. Harwood. (Memorandv €T/NC-811,
abril 6, 1977, dirigido a personal
técnico). Turrialba, Costa Rica,
CATIE, 1977, 47. p.

(716 )

JOHNSTON, T. D. Reporte de viaje, informacidn
sobre mercadeo de camote. (Memorando
CT/DC-3720, setiembre 12, 1977, dirigico 2
Radl'Moreno). Turrialbs, Costa Rica, CAT-Z,
1977. 3 p.

(978)

CENTRO AGRONOMICO TROPICAL D¥ INVESTIGACIOM
Y ENSFAANZA. Investipacidn en sistemas
ge cultivos pn{n requefios apricultores.
n: lemoria Anual 1976-77-
3, Informe del Nenartamento de Cul-
tivos v Sueclos Tropicales. Turriailba,;
Costa Rica, CATTE. 3577, pp. 1-122.

(1081)

CENTRO AGRONOMICO TROPICAL DL IMVESTIGA-
CION Y ENSERANZIA. Desarrollo dm sis
tuomas de produccifn agrfcola para el
tr8pico. Turrialba, Costa Rica,
CATIE, 1974. 13 p, Z_FTTO 477-7!_!_7
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(1095) . ' .

RAY, H, Cosments on different steps to be taken
to get CATIE/ROCAP Project going. Turzialbda,
Costa Rica, CATIE, 1975, 1 h.

1096
60LLB{ M. Aspectos de produccién en cl
“cultivo dc Brassicas (repollo) (Me-
morando CT/DC-519, abril 13 de 1977,
dirigido al personal técnico). Tu-
rriagba, Costa Rica, CATIE, 1177,
12 p. JFIT0 668-7177.

<1098) .

CEANTRO AGRONOMIOO TRCPICAL Da INVBSTIGACION Y
"ANSANANZA  Cuestionario confidencial; en
cuesta preliminar a pequeilos agricultores
en ia regidn de , Costa Rica,
rovismbre 1975. Turrialbe, Coste Rica,
CAT1Z, 197¢. pn. 5-12.

1099)

CENTRO AGRONOMICO TROPICAL DE IMVESTIGA- -
CION Y ENSERAN?A, Cuestionario con-
fidencinl; encucsta preliminar a pe-
quefios apricultores en 1la Regibn de

» Honduras. Turrialba,
Costa Rica, CATIE, 19777 7 p.

(1100)

JFORMULARIOS PARA registro de experinen- |
tos do campo, preparados por Pedro
Ofioro/. Turrialba, Costa Rica,

CATIE, octubre 1977, 6 formularios.

(1101)

PAZ, A. Crumolopfa deo setividodes dentro del Pro-
yscto /Sistanas do Cultivo paro Pequchns Apvi-
::;.som%/‘.‘ Sen Pedro Sula, licoduras, 3:%:,

(1102)
EXPERIMENTOS DEL proyecto sistcmas de
produccién, Honduras, 1977-1978.

San Pedro Sula, SRN, 1977. 24 p,
(1104)
BOYNTON, V. Small farm cropming systcm

Rroject of CATIE. Turrialbha, Costa
- Rica, CATIE, 1975. 8 p. :

(1id6)

SAUNDERG, J.L. Plagas potenciales de la
yuca. ‘Turrialba, Coata Rica, CATIE,
1977, 4 p.

{1207)

HART, R, D, Cropland pollution control,

In Clark, J. R. Co~-tal ecosystem
managoment; a technical manual for
the conservation of constal zone

resources, New York, Wilay, 1077,
pp. 595-600. - .

.94

(12149)

BAZAN, R, Pstado del
cultivo para pequefios agricultores en
Guatemala, Turriadha, Tosta Rica,
CATIE. 1977. 8 p.

(1230}

HOLLE, M. El seminario como actividad del
proyecto en sistemas de cultivo para
pequefios agricultores. Turrialba,
Costa Rica, CATIE, 1977. 3 n.

(1233)

NAVARRO, L.A. Conaocimiento de 10s sistemas

d2 produccibn de cultivo, el agricultor y
su ambiente total. Turrialba, Costa
Rica, CATIE. 1977. 47 n.

(1239)

NOAMAN, D. W. State of tha ort of far iuz cysto:c
rosearch in tho cavennc aveas of ‘oot Africa.
teswmen de condnarde ddetado ol 39 de seeler- .
bre de 1977). Turrialbn, Cocte lieca, CATIL,
1927. 5 p. .

1393

EENTR% AGRONOMICO TROPICAL DE INVFSTIGA-
CION Y ENSERANZA. Hesultados nrel}~
minares de una investigacibm =n sis-
temas de produccibn de cultives ali-
renticine realizadh en 61 CATZT, W.-

rrialba, Costa Rics. Turria‘ba‘ﬁ

. S p. [Eﬂlto‘”‘1~4f04J

Tewbién en: Reunidn Anual de PCCMCA

\';4'\::&' .';/5.

. 21a., San Salvador, 1975, Vol. 1,
PP. 59-43, - .
(1472)

HART, R. D, A propcasl, a central ame-
rican crop syster research retwork.
Turrialba, Costd Rica, CATIE, 1977.
10 p. /FITO 783-117.

(1473)
HART, R, V. Evaluacibn de metodciogpfarl
para transferir entre sitics los Te
sultados dc investigacibn con sistg
mas de cultivos. Turrialba, Costa
Rica, CATIE, 1877, 7T pn.
JFITC 764-777

(1474)

HART, R. D. Crop system clossifi i
Cro fica
some preliminary considcrationsf1°n
Turrialba, Costa Rica, CATIT, 1977,
14 p, /FITO 787-777

(1475) .

royecto de digtemas de

JAVARTO, L. A, Investinocibn en alotortg do culti-
voo alternativos para arricultoros do bajos in-
2::003: ponnanientos sobre evaluicifn do resul-

 cctubre de 197" meaario dictads el 17 do
" . Co
(1213) coyecto dé sistemas 1927. 5. + Conta Hea, eac,

do del P riculro-
ZAN, R. [Esta Yo s a8
i d; p'°d°§F§gﬁv23§:up Turrialba, Costa
en ur
;;za, CATIB. 1977. ° 1
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1476
((ZBNTR()) AGRONOMICO MOPICAL DE INVESTICA-
CION Y ENSERANZIA. Promisine resules

in food production and econonmic
implications of selected croppin;
systems for Ceniral America., Tn- .
rrialba, Costa Aica, CATIE, 1977. 7 n,
{Cerlos F. Burgds, Damon Boynton7.

(1471

CORDERO VASQUEZ, A, Estudio de cultivos
asociados en Carolina del Nortz (nne-
Vo inter8s er uh viojo sistema). Ree
sumen de seminatio (dictado el 14 do
noviembre de 1977). Turriaiba, Cnz<a
Rica, CATIE, 1977, 2 n.

€1478) »
JOLIBTAY, T. D. ¥y MADRIGAL, J. Iafornncifn sobre
warcadeo de hortaliras, frutas, raices y tubdr
culos, olbtenidea an e} Gltine visje a San loi-
dro da L1 Gemaral, Péroz Zeoledfn, Cosea Lica,
(tlomorando CT/DC~- 2210, novienbrs 8, 1977, di-
rigldo a RaGl ‘oreno). Turrialba, Costa Rica,
CATIC, 1977. 12 p.

(1480)

SRMINARIO N Chanos 3AsICOS, CAR-PS, sAN IsipRa bE

=L » COSTA RIca, DICIEMARE 5~7, 1977,

1
’T:?rnn. Turrialds, Costa Rica, CATIE, 1977,

(1481

C€BNTRO AGRONOMICO TROPICAL DE IMVESTIGA~
CION Y ENSERANZA. A summary of some
of the proliminary results from
experiments carried out by the Small
Farmer Cropping Systems Project in
Central America, 1976, Turrialbha,
Costa Rica, CATIE, 1977, 34 p.[R.Morens]
SFITO 688-77¢ F°70 665-77; FITO-692-77)

(1484) .

ANDRADE M., E. Gufa para entrevistadores
encucsta sobre hfbitos slimentarios y
antropomgtrica materno infantil., Tu-
rrialba, Costa Rica, CATIFE-Ministerie
dc Salud Pablica, 177, 7 p,

LFITC 78°-377.

(1485)

ANDRADE M., E, Instructivo. Encuesta sC-
bre hébitos alimentarios y encuesta
antrepam@irica materno-infantis. Tu
rriaiba, Costa Rica, CATIE-Ministeri-
de falyd MGblica, 1977. 4 & n.
IFITY 7782777

(1456) :

OGN, R. A. Resuncn de reundfn tdeniea reneca).
oatubre 3-7, 1977. (‘enorando CT/n:-2196, ue
viembre 3, 1277, diripido a Jorre Soria). Tu-
trinlba, Costn Nica, CATIE, 1977. 20 P-

(1487) B
1ETUDBS DEL personal sohrc el progrin
lNQunEtual /"rec?siﬁn detnile da la ina
formacibn obtenida/.
Rica, CATIE, 1977, '3 y.

Dest Available D0cument

Turriaiba, Cnﬁt1m

(1488)

EVALUACION PRELIMINAR para confeccibn de

recomendaciones de paauctes tecnolf-
gicos /llonduras, Nicaragua, Costa

Rica/. Turrialba, Costa Rica, CATIC.
1977, 4§ formularios.
{1489)

SEMINARIO EN SISTEMAS BE PRODUCCION DE CULTIVOS

ANUALES, TURRIALBA, COSTA RICA, AGOSTO 16-19,
1977, Tvaluacisn del cordnario [formulavio/.
Turrialha, Costc Ndca, CATIZ, 1977. 5§ hojas.

1491
éENTR% AGRONOMICO TROPIZAL DE INVESTIGA-
- CION Y ENSERANZA. Seminar on cropping
systems (a proposal)., Turrialba, Cos-
ta Rica, CATIE, 1977, 4 p,
/Miguel Holle/. /FITO 464-777.

(1492)

JOIZISTON, T. . y MADRIGAL, J. Inforne do viajc
Gulpiles, Costn Rica, morcadeo hortalizas,
tutas, verduras/. (Wemorando CT/DC-1551, asos
to 23, 1977, dirigido a RaGl Poreno). Turrinl

ba, Coata Rica, CATIE, £977. @ Pe

(1493)
JOHHSTON T. D. y MADRIGAL, J. Reporee de los via~
Jos c.uctuados al nercado de mayorco do la
10a, Ava, en San Jos6 /Costa Rica, comarcialiv
icactfn da caote/. (Nemorando CT/DC-2200, "
novienbre 7, 1978, dirigido a Rzl tiorano).
‘Turrialba, Costa Dica, CATIE, 1977, 6 p.
(1495) .
CENTRO AGRONOMICO TROPICAL DE INVESTIGA-
CION Y ENSERANZA, Cuestionario confi
. dencial, Encuesta sobre la finca como™
- sistema (farming system) y tendencias
de los agricultores, Turrialba, Cos-
ta Rica, CATIE, 1977, 1y D
LFITO 7C8-777,

Véase tambi€n no. 1496,

.

(1496)

ANDRADE M., E. Texto explicativo y gufa
para entrevistadores; encuesta sobre
la finca como sistema (farminp system)
Y tendencias de los sgricultores a sy
mantenimionto (o cambio), Turrialba,
Costa Rica, CATIL, 1977." g+ 7 p.
LFITO 707-77; FITO 714-777.

Véase también no. 1495

(1653) .

SEMINARIO SOBRE SISTEMAS DE PRODUCCION DR
CULTIVOS ANUALES, SAN ANDRES, FI SAL-
VADOR, ENERO 30-FEBRERO 2, 1978, /In-
formaci6n gennral, tema y horar:g:'.
Turrialba, Costa Rica, CATIE, 197§,
16 p. /FITO 803-787.

(1656)
ARZE, J. Lincamientos feneraics para el
enfoque de la investigaci6n agropc-

cuaria integrada. San Salvador,
CENTA, 1978, 2 .
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(1657

DOCUM?NTO DE acucrdo entre el Ministe-
rio de Agricuvltura Y Gapadarfa de
Niciragua y e) Centro Agronémico
Tro, ical de Investigacién Y Ensefiane
23 para la realizaci6s de investiga-
€ién en sistemas de produccibn agrf-
cola para Pequeos agrizultores,
s.l., s.e. 1975, 11 p.

(1658) .

CONVECN1O ENTRE la Sceretarfa de Recursos
Naturales de Honduras Y el Contro
Agronfnico Tropical de investipacion

'Y Ensefianza, para la investipacidn de
sistemas de produccién agricols de pa
gueﬁos agricultores. s.n.t, 1075, —
P.

(1659) '

DOCUMENTO DE convenio entrc ol Institute
de Ciencia v Tecnolegia Agricolas y
el Centro Agronbmico Tropical de In-
vestigacién y Fnsefianza para la rea-
lizacitn de investigaci8n en gistemas
de produccién agrfcola nara neausfing

agricultores. s.1., s.e., 1976,
p.

{1660) : .

ACUERDQ DE trabajo entro CBNTA/CATIE/
TICA en ¢l drea de multicultivos,
San Andrés, CENTA, 1976, 8 .

(1661)"

CINTRC AGROMOMICO TRNPICAL DEC INVESTIGA-
CION Y FNSEfIANZA. Cuestionario zon-
fidenciai. Encuesta sobre los recurs
sos disponibles de los apricultores
Yy sistemas de cultivos utilizados
1977, (Proyecto CATIE-ROCAP-U!, de
Misscuri), Turriaiba, Costa Rica,
VATIZ, 3577, 7 p.

/2662)

PROYZCTO BT invootisaciones cn eistenes do j..lue-
eifn da pegquciios agricultores; proyo.con adie-
rinentalec 1577. llanagua, CATIN-XNSA, 1977.
20 p.

(1663)

CENTRO AGRONOMICO TROPICAL DE INVESTIGA-
CION ¥ ENSERANZA, Some Promising
results of the small farm cropping
Systems project of CATIE, a hrief
description, Turrialba, Costa Rica

CATIE, 1978._ 9 1. neg
LFITO'BOI-?QYM P.  /Janes Murphre

7.
1664)
VARIGHL, 2. Yoforne do visjen cfoctundon o San
Joo8 /Contn Pico, coiereializacifn zanshoria,
‘ Tapollo, cebolle, procios y volGrenca de ven-
i 22 do productes quinicos/, (isnorando
CT/DC~25D, febrero 9, 1975, divizida n nass
. ?oruno). Turrdaiba, Coste en, CAVIE, 1L70.
P

(
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1665) ‘ :

AZAN, R. Informe de los suelos de San
Isidro de El1 General (Memorando
CT/DC-238, febrero 8, 1073, dirigido
2 RaGl Moreno). Turrialba, Costa
Rica, CATIE, 1877, 26 =,
LFITS &07-787.

{1566)

IADRIGAL, J. lenorto do los viajcs afeecuados 2
San Jos# /Costa Nica, eocarcializacifin do to
ucto, papa. ... /. (enorando CT/DC~-210, fe-
brero 1° 1973 diripids a Ral orens). Tu-
rrialba, Costa Djen, CATIZ, 1973, S p,

{1667) !

-

SEMINARIO SOBRE SISTEMAS DE PPODUCCION DE
CULTIVOS ANUALES, SAN ANDRRS, EL SAL-
VADOR, ENERO 30-FEBRERO 2, 1978.. /In-
forme final7., Turrialba, Costa Rica,

" CATIE, 1978. 10 p.

(1679)

ANDBADE M., E. 1ldentificacidn de agricultores
colaboradores en Nicaragua.' - Turrialba,
Costa Rica, CATIE, 1977, 7 p.

(16802

ANDRADB M., B. Identificacifn de apTi=-
cultores colabcradores en Honduras.
Turrialba, Costa Rica, CATIE, 1077,
15 p.

(le8l) -~ )
R.,A. Informe de viojie /Nigeria,

MORENO
117A7. {Memorapde CT/nC-=1167. turr
Turrialbid, Costa -Rica, CATIFE, 1978.
16 + 5 p. o ,

(1682)

ENRIQUEZ, G. A. Efocto de la temperatura
3 el’fotoperfodo en la hefencia de la
€poca de floracifn en cuatro 1lineas
de frijol, Resumen de seminario presen
tado en el CATIE el 20 de junio de

1977. Turrialba, Costa Fica, CATIE,
1977. 3 p.

(1623)

LADIIGAL, 3. Inforoe de viejes efactuadas a Son

Jos8 /Costa Rica, covercializacifn da tonats,
paps, cebolla, rspolle, aanaloria/. (llemoran~
do CT/NC-525, abril 3, 1975). Turrialba, Cos
ta Rica, CATIE, 1923. 3 p. .

1687) :
éL SALVADOR. CENTRO NACINNAL DY TRCNOLO-
.GIA AGRNPECUARIA. Lista bibliopr&fj
ca& preparada para el Seminario de
Sistemas de Produccisn, con énfasis

en la informaci6n generada en El Sai
vador. San Andraés, 1978. 60 ref,
(1693)

" MADRIGAL, J. Informe de viajes efectua-

dos & San José /Costa Rica, comercia

lizaci6n de cebolla, papa, zanahoria,
repollo y tomate7. (Yemerando
CT/DC-743, abriT 18, 1a7s, airigido
& Rafi Yorenc). iurrialba, Costa Ri
' ca, CATIE, 1978, 11 p, : ST
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(1732) .
ZINFCRMACION SOHRs Precios y unidades de ventg

para insecticidas/. s.p.¢, Licroe hMnge.
GAL] '

€1733)

MADRIGA&, J. Informe devigje efectuads a San
Jos€ Aosta RicaZ. (Memorando CT/DC-882,
Meyo 16, 1978, dirigido a Radl Moreno),
Tirrislba, Costa Rica, CATIZ, 1978. 6 p.

(1734) o
MADRIGAL, J. Informe sobre datos de insumos

quimicos. (Memorando Cr/DC-914, mayo 19,
1978, dirigiuc & personal técnito). Tu-
rrialba, Costa Rica, CATIH, 1978. 4 p.

(1739)

MADBIGAL, J. Informe de viaje efecburdo a San
José fostu Ricw, informacidn sobre pla.a-
no verde, tiquisque, malanga, fampi y yuqé?,
(Memorando CT/DC-979, de mayo 31, 1978, di~
rigido a Radl Moreno). Turrialba, Costa
Rica, CATIE, 1978. 5 p.

(1741) i '
JIMENHZ SAA, H. Informacion que no se divulga.
(Memoyando CT/DC-2329, de noviembre 15,
1977, dirigldo a Jorge Soria). Turrialba,

Costa Rica, CATIZ, 1977. 2 p.

(1742)

ONORO, P. Informacidn scbre investigacion.
(Memorando CT/DC-995, junio 2, 1978, dirigidi
a personal t€enico). Turrialba, Costa Rica,
CATIZ, 1978. 11 p. mds 20 forrulariosa

(1745) _

ORORO, P. Anexos, /Elatoracibp, control, regis.
tro de informacidn de experimentos/. (Memo~
rando CT/DC-638, de mayo 2, 1977, dirigide a
personal t&cnico). Turrialba, Costa Rica,
CATIE, 1977. 23 pe  {p irz,)

(1746)

JOHNSTON, T.D. y ARCE, B, Informacidn adicional
sobre el mercadeo de frutss, tubérculos/z
hortalizas .n San Isidro de El General [Costs
Rica/. (Memorendo CT/DC-1519, agosto 19,
1977, dirigido a Rall Moreno). Turrialba,
Costa Rice, CATIZ, 1977. 1 P.

(1747)
JOHNSTON, T. D. Thesis proposal, (Memersndo
) C1/pC-387, March 21, 1977, divigids a RaGi
MzTena). Turrialba, Costa Rica, CATIZ,
1977. 1+ 7 p. JTesis Angel Altamiraq§7.

(1748)

MADRIGAL, J. Inforue de viaje [Ban José, Costa
Rica, informacifm sohre productos quimiene
util_zsdos en el CATIE/. (Memorando CT,/DC-
2265, Novemhry TT7, dirigide 2 Rait. Mow
reno). Turrialba, Costa Rica, CATI4. iuT7.
3 p. !

PO

(1749) . _

JOHNSTON, T. D. Trip to San Pedro Sula /Honduta§7
October 19-23, 1976. (Memorando CT/DC-1567,
November 18, 1976, dirigide a Rail Moreno).
Turrialba, Costa Rica, GATT® vne-

v

BABT 1

(139 gobre nuestro niva

T, Re Alg:n‘niigfuietude:.ndo AT ;:::i;I
:;77 d?ii{iﬁo a miembros del equipo). 1
ba, Costa Rica, CATIE, 1977. 5 p.

(1751)

MORENO, R.A. Comentarios generales de tu memoran-
do del 18 de abril, 1977, (Mcmorando CT/DC~754,
de mayo 16, 1977, dirigide a Robert Hare).
Turrialba, (osta Rica, CATIE, 1977, ¢ P.

(1778)

ANDRADE MARTINEZ, M. Encuesta nutricional en
comunidades de pequeiiop agricultores de Costa
Rica, Nicaragua y Honduras !Informe prelimi-

nar). Turrialba, Costa Rica, CATIE, 1978,
25 + 6 p.
(1781)

BAZAN, R. TInforme de viaje & Pznani, octubre 2-4,
1977 /negociacicnes con MIDA-IDIAP Proyecto
de Sistemas/. (Memorando CT/DC-1966, octubre
10, 1977, dirigido a Jorge Soria). Turrialba,
Costa Rica, GATIE, 1977, S+ 2+ 2 + 2 p.

. (1782)

SORIA.Y.,'J. Informe de vizje a Panang, apostq
3-setienbre 1, 1977 /negociaciones con M1DA~
IDIRP, ROCAP y AID, Proyecto Sistemas de
Cultivo/. (Memorando CT/DG-1634, setienhpe
2, 1977, dirigido a Santiago Fonseca Maref-

;°=)~ Turrialba, Costa Rica, CATIE, 1977,

" p.

(1783)

MADRIGAL, J. Inforue de viajes s Gulipiles y a Car

tape fcostos de transporte de productos/. Me-
worando CT/DC-1016), Turrialba, Costa Rica,
CATIE, 1978, 7 p.

DT

(1995)
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