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13. SUMMARY

The CARE Soybean Production and Food Mix Processing O0OPG
(Operational Program Grant) began in September 1976 and is
scheduled to end September 30, 1979. The project, now in its
third year, is at a critical juncture as the low cost extrusion
cooking plant has now been constructed, equipped and tested, and
a management service, contract is about to be signed for the
operation and management of the plant. The processing plant will
provide a guaranteed market for a minimum of 1,500,000 pounds of
soybeans per year, which should serve to encourage and stimulate
soybean production.

The production aspect of the project has been limited to
experimentation and demonstration to date, partially due to the
fact that prior to plant completion, no commercial market existed
for soybeans, and to the fact that the 1978 planting season was
missed. (See Output #3.)

The soy production evaluation team, Phase I of this OPGQ
evaluation, reached the conclusion that the commercial production
of soybeans in Costa Rica is both technically and economically
feasible. They determined that credit and insurance are avail-
able through public institutions for up to 500 hectares of soy-
bean plantings in 1979, and that GOCR (Government of Costa Rica)
policy supports the production of soybeans in the Guanacaste area
as an alternative to the traditional rice crop.

Given the timing of the August planting season for the
Guanacaste area (determined by the production evaluation team as
the principle region for the introduction of soybeans), there is
little probability of demonstrating the economic feasibility of
producing soybeans in Costa Rica before the OPG expiration date
in September.

The team report (see Exhibit I) also indicates that "in
order to recach a threshold level of production within a relatively
short period and to economize on production costs, the introduccion
of soybeans will focus on medium to large farm units where
mechanization can be used." This varies from the 0PG, which
emphasizes the participation of small scale farmers. It is felt
that in order to assure final goal achievement, which is to im-
prove the nutritional status of primary and pre-school children
and pregnant and lactating mothers in low income groups through
supplementary food distribution, that the revision, given
supporting evidence, is justified. CARE 1is currently discussing
with Peace Corps/Costa Rica the possib”lity of Peace Corps
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Volunteer agronomists assisting with soy production. Their in-
volvement would be with small scale farmers.

Project progress has been slower than anticipated because
the intent of the original OPG was to establish, equip and staff
a manufacturing facility in an existing factory. It was later
determined that since the plant would eventually become the proper-
ty of the GOCR, it should not be built in a private facility.
Thus the need arose to locate land, to develop building plans, and
construct a physical plant (which were not originally anticipated
in the 0PG).

Problems encountered included the delay in plant readiness,
given the need to relocate; the necessity to modify the installa-
tion of equipment on several occasions; iccasional communication
problems between participating agencies; significant personnel
changes at CARE; and the lack of required CARE progress reports
and yearly evaluations until the arrival of the new CARE Director
in August 1978. The above problems have now been rectified.

A new development, which arose in the course of the evalua-
tion, represents a potentially significant problem for the pro-
ject. Unbeknownst to CARE, the factory is located in close
proximity to the national leper colony. The issue is currently
being discussed with the Ministry of Health (to whom the property
belongs) and it is expected that a resolution will be found be-
fore the plant begins operation.

Given the aforementioned delays in project implementation,
it is unlikely that purpose and goal will be achieved by the
expiration of the OPG. It is estimated by the soy production
evaluation team that a three-year extension will be necessary,
and by the plant evaluation team that a two-year extension will
be required, for complete purpose and goal achievement of the
two project components.

14, EVALUATION METHODOLOGY

This evaluation covers the first twenty-nine (29) months
of the OPG (September 1976 - January 1979) and is the first
evaluation conducted of the project, although the grant called
for annual evaluations before additional allocation of funds.
At CARE's request, the Mission agreed to postpone the first
year's evaluation for an additional year because of the project's
slow start. A variety of reasons, the most important being the

LIMITED OFFICIAL USE




LIMITED OFFICIAL USE

- 4 -

change in CARE Directors, caused the September 1978 evaluation
to be delayed until February 1979,

An AID audit, conducted in September 1978, recommended that
separate evaluations be performed of the production and processing
elements of the OPG, since the grant actually consists of two
separate activities. This was done and the soy evaluation team,
consisting of the CARE Director, CARE agronomist, two AID
agronomist/economists from LAC/DR in AID/W, an agronomist/
economist from the University of Florida, two Ministry of Agri-
culture (MAG) engineers, and a contracted AID evaluator (the
autkor of this PES) met between January 29 and February 9, 1979
to undertake that portion of the evaluation.

The soy production evaluation focused on determining the
feasibility of introducing soybeans in Costa Rica as a competi-
tive, commercial crop alternative, and on progress toward stated
OPG objectives. The evaluation included the analysis of studies
provided by the Central Bank of Costa Rica, CARE, USAID/CR, MAG,
INTSOY (International Soybean Program), and the University of
Costa Rica. Interviews were conducted with officials from MAG,
the Central Bank, the National Insurance Agency, CATIE (Agri-
cultural Center for Investigation and Teaching), the Peace
Corps, AID, and the University of Costa Rica.

A detailed agro-economic feasibility study on commercial
production of soybeans in Costa Rica reflects conclusions and
recommendations of the a2valuation team and is attached as
Exhibit I,

The processing plant evaluation team consisted of the CARE
Director, a representative from Colorado State University (CSU),
4 representative from the U.S. Department of Agriculture, the
Director of the Family Assistance Agency, a Vice-Minister of
Health, and the same contracted AID evaluator. Both CSU and
the Department of Agriculture have been involved with the project
since its inception under the auspices of the AID/Washington DSB/
Nutrition RSSA with USDA. This group met between February 14
and 16, 1.79 and focused on progress toward stated OPG objectives;
Plant readiness; institutionalization of the plant; budgetary
items; product development; quality control; and the past and
future roles of contributing agencies.

The plant was visited and an inspection conducted. People
consulted included the CARE employee who manages this component
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of the project, an AID nutrition expert, and a USDA contract
specialist. Recommendations of the plant evaluation team are
attached as Exhibit II.

The Project Evaluation Statement incorporates the two
evaluations as Exhibits I and II and :he contracted gvaluator
participated on both teams. However, the other team members
did not participate in the synthesis which this PES represents
and therefore bear no respomnsibility for it.

15. EXTERNAL FACTORS

The 1978 change in government had an impact on the project
in terms of inputs and the necessity to establish new working
relationships. The new government appears to be very enthu-
siastic and supportive of the project, both in the production and
nrocessing components and major commitments remain -+he same. Con-
sequently, program assumptions are considered to rewmain valid.

16. INPUTS

The following table reflects inputs as anticipated in the
OPG from the GOCR, CARE and AID:

Year $§ (000)

Agency H 2 3 Total
GOCR 253 506 506 1,265
CARE 79 69 69 217
AID 186 66 66 318
TOTAL 518 641 641 1,800

Actual expenditures through December 25, 1978 are shown in
the following table:

Year § (000)

Agency 1 2 3 Total
GOCR 13.8 14.0 28.3 56.1
CARE 02.2 76.0 61.9 200.1
AID 185.7 66.0 6.7 258.4
TOTAL 261.7 156.0 96.9 514.6
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Input commodities varied substantially from the OPG.
Initial plans called for the plant to be located in an existing
food factory. When the determination was made to construct a
new plant on government land, this required plans for and con-
struction of a building, and land on which to build it. Grain
handling and cleaning equipment, which was available in the
existing food plant, was not budgeted for and had to be purchased

Shipping costs, freight handling, and custom charges were
all underestimated, as equipment was increased with the plant
revision.

Necessary miscellaneous items were not covered by a <con-
tingency fund and inflation ovccurred between the time purchases
were scheduled to be made and the time they were actually re-
quired.

Installation requirements changed with the expanded scope
of the plant and deviations were made by the installers from
the original plans which had to be corrected.

All of the above resulted in delays and substantially in-
creased costs, Building costs, budgeted in the OPG at §20,000
actually came to $106,602. CARE provided approximately $60,000
of this amount. Plant equipment, originally budgeted at $§75,000
actually cost $123,901. While there were substantial cost over-
runs on specific items, the project has remained within the
original OPG budget due to limited production activities.

Since the plant has not begun operations to Jate, the GOCR
input of raw materials and processing costs has not been re-
quired. Major GOCR inputs have been the plant buil.ine design,
the land on which the plant was constructed, and the paving of
the area surrounding the plant. An agreement was signed in
November 1978 which provides $610,000 for the first year of
plant operations. These funds are being channeled by the MOH
through CARE. Approximately $170,000 have been utilizad to
purchase 1,000,740 pounds of imported U.S. soybeans and for
project operation related expenses.

The Social Assistance Institute (IMAS) input of an agri-
cultural extension agent was limited to the first year of project
activity.

Colorado State University provided the plant equipment
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design, and assisted with the installation of equipment and the
plant test rum in October 1978. CSU also will provide start
up assistance and training for the contracted manufacturer.

The plant evaluation team felt that quality monitoring, a
designated Center for Technical Food Investigation (CITA) input,
might be more appropriately handled by a MOH dependency such as
INCIENSA (The Institute for Nutrition, Research and Teaching).
CITA provided early technical assistance to the project.

Inputs, as revised, should be sufficient to produce outputs,
with the exception of soy production which, as previously stated,
will not occur within the life of the present OPG,

The evaluation teams concluded that the project goal and
purpose cannot be fully realized with available funds and time

in the present OPG, and made the following major recommendations:
(See Exhibits I and II for complete information.)

The processing evaluation team recommended that $25,000
be made available in an extension of the project for identifying
applications for full fat soy flour and other low cost nutri-
tious food products which could be manufactured with plant
facilities. CITA was discussed as a possible agency to handle
this.

The plant evaluation team recommended that a contingency
fund of at least $7,500 be provided for capital expenditures
during early plant operations.

Additionally, they recommended that a study be undertaken
to determine the need for additional storage facilities, as there
is concern that the area for storing raw materials might not be
sufficient.

Additional inputs, recommended by the soy production
evaluation team, include:

CNP (National Production Council)

Establish a tazble of standards for soybeans, indicating
the base levels of humidity, impurities, broken beans, size,
color, etc. A draft table has been preparad by CARE and is being
discussed with CNP and MAG officials. (See Recommendations, Ex-
hibit I.)
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MAG
MAG Research Department collaborate closely with far-
mers and establish test, demonstrationmn, and experimental plots
and areas in the production zone. (See Recommendations, Ex-
hibit I.) :

Theyalso recommend that CARE contract a second agronomist
for the 1979 planting season.

AID will have to make a determination on whether or not to
extend the OPG by reviewing the results of these evaluations and
broad program priorities and constraints.

17. OUTPUTS

Progress toward output targets is basically limited to the
processing portion of the grant. Evidence shows that:

1. A plant capable of manufacturing blended foods and
protein supplements from raw soybeans and other grains and
legumes has been constructed, tested, and is 99% ready for
operation. A contract for managing and operating the extrusion
cooking, blending and packaging facility is in the final phase
of negotiation. Assuming prompt resolution of the potentially
significant problem of the plant locatiocn in close proximity to
the leper colony, the plant should soon be in operation.

2. Personnel trained in plant operations and quality control
procedures will begin with plant start up.

3. Sufficient area of soy planted and harvested to provide
raw material needs of manufacturing process will not occur before
OPG expiration. Progress towards projected output targets in
soybean production has been limited basically to experimentation
and demonstration. This is due in part to the delay in plant
readiness and the fact that no commercial market existed for the
crop prior to the plant completion. CARE plans called for plant-
ing up to 500 hectares of soybeans in August/September 1978, and
seventy—-two thousand pounds of seeds were purchased, arriving
in Costa Rica on August 18, 1979. Samples were sent to CIGRAS
(the Grain and Seed Research Center) for testing, and the Center's
laboratory report indicated that the seeds were abnormally small,
and showed visual signs of containing a high percentage of common
mosaic virus. Seed samples were sent to the U.S. Department of
Agriculture in Washington, D.C, and to INTSOY at the University
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of Illinois for testing. Results indicated that the seeds were
good, and that strain had been mistakenly identified as an indi-
cation of mosaic virus. The time required for analysis of the
seeds results in the project missing the 1978 planting season.
As a result, soybeans have been imported, insuring a supply for
the first year of plant operations.

Although CARE plans call for the planting of between 300-500
hectares of soybeans in 1979, the soy production output target
will not be achieved by the end of the OPG in September, An ex-
tension of the OPG will be necessary if this output is to be
achieved.

18. PURPOSE

The approved dual project purpose is: (1) to estatlish,
equip and staff a manufacturing facility to produce inexpensive,
nutritious blended foods and protein supplements; and (2) to
demonstrate th aconomic feasibility of producing soybeans in
Costa Rica for use as a raw material for the production of nu-
tritious blended foods and protein supplements for low income

groups.

The EOPS (end of project status) condition that a manufactur-
ing facility is established and producing a CSB type blended food
at a rate of two million pounds per yvear or more, and full fat
soy flour at a rate of 600,000 pounds per year or more, at
competitive international prices can be partially defined as
nearing achievement. The plant is considered to be 99% ready
to begin operations, and production rates as stated are con-
sidered valid.

EOPS condition #2 states: By the third year of project
activity, Costa Rica is producing at prices competitive with the
national and intermational markets, enough soybeans to supply the
raw material requirements for the above production. Although the
soy production evaluation team concludes that commercial pro-
duction of soybeans in Costa Rica is both technically and economi-
cally feasible, this condition will not be achieved by the end
of the OPG. As previously stated, this is due to delays in plant
readiness and to the fact that no commercial market existed for
soybeans prior to plant ecompletion, The lack of soy production
in 1976 was explained in Output #3. If an OPG extension is
granted, achievement of this EOPS condition could be expected
within three years.
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19. GOAL

The approved project goal, to which the project contributes,
is "to improve the nutritional status of primary and pre-school
children and pregnant and lactating mothers in low income groups
through supplementary food distribution."

Since the processing plant--which will process the nutri-
tious blended foods--has not begun production to date, evidence
from the specified indicators is unavailable. Indicators state:
"The incidence of second and third degree malnutrition in target
group children will be reduced by at least 507% in the next five

years;" and "the incidence of Serious malnutrition in target
group pregnant and lactating womeu will be reduced by at least
507% in the next five years;" Evidence will become available

within five years of plant operations,

Although behind schedule (see Inputs), progress towards thea
goal can be attributed to achievement of purpose #1 (to establish
a manufacturing facility), and should the project be extended,
to purpose #2 (demonstrate the economic feasibility of producing
soybeans as a raw material for producing nutritional blended
foods) within the next three years.

20. BENEFICIARIES

Figures indicate that a potential 400,000 children, 0-12
years of age, and pregnant and lactating mothers in rural and
low income urban communities throughout Costa Rica will benefit
from the program. It is expected that the incidence of second
and third degree malnutrition in target group children, pregnant
and lactating mothers will be reduced by 50% within five years
of processed nutritious food utilization.

21. UNPLANNED EFFECTS

The planting of soybeans in the Guanacaste area will most
likely have an economic impact on the region, as it provides an
alternative to the current rice crop (which produces substanti-
ally lower yields in this zone than in other areas).

According to the study produced by the soy evaluation teanm,
the GOCR's planning for agricultural development projects that
20,000 hectares will be taken out of rice production in the
Dry Pacific Zone over the next few years,
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The guaranteed market offered by CARE for soybeans, although
limited, will be a positive incentive for crop diversification
efforts.

22. LESSONS LEARNED

Projects which include the participation of various agencies/
institutions, especially, as in this case, when distance is a
factor, must maintain constant communication for the project to
proceed in a timely manner.

Donated sites should be thoroughly investigated, e.g., what
else is the property utilized for, before construction is begun,
in order to avoid difficulties once a substantial investment has
been made. The fact that a leper colony is located 200 yards
from the food processing plant may have a serious impact on pro-
ject success. There are only between 10-20 lepers still living
at the site and medical contagion is not a concern. The psycho-
logical effect, however, is unpredictable, if it becomes publicly
known,

23. SPECIAL COMMENTS AND REMARKS

The original OPG estimated that the project would require
three years. It is important to note that the OPG contains two
separate activities and required more time and flexibility than
originally anticipated. It is ner :stimated that a two-year
extension of the processing plan 1 a three-year extension of
the production element will be nec.ssary if the purpose and goal
are to be fully realized.
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Memo to the File: Ministry of Health/CARE Processing Plant

This memo is to record the decisions taken at a meeting
held between the Minister of Health and the Director of CARE-
Costa Rica on 26 February, 1979, regarding relocation of leper
patients presently located within the National Alcoholic Insti-
tute, Tirrases.

Problem:

A food processing plant has been constructed and equiped
with assistance from CARE and USAID. The plant is located on
land owned by the Ministry of Health, within the National
Alcoholic Institute. This site was selected during the later
part of 1976,

During the course of evaluating the project, it became
apparent that a small (approximately 20 patient) leper colony
is located within the Ministry of Health premises in close
proximity to the new food processing plant.

After consultation with national and international experts,
it can be stated with certainty that the leper patients do not
represent a health hazard to the food processed at the plant.
There exists, however, psychological problems which present
potential dangers to the program and the government.

It has therefore been agreed that it would be better to
move the patients from the Tirrases site and place them in private
homes of friends or relatives. This move is being made for eco-
nomic reasons as much as to avoid adverse reactions which could
jeopardize the future of the program, since it presently costs
the Ministry of Health #3.000 per month to house and care for
each patient. Under the new program a family who takes a patient
into its home will be paid ¢1.000 per month plus food for the
patient.

Decision:

It was agreed that the patients would be moved in an expedi-
tous manner (three months maximum, with a 6 week target date as
the objective). Production at the processing plant, including
the inauguration would be postponed until the transfer of patients
has been completed. The justification for transfer of the
patients, should any publicity be generated, will be the economic
considerations and will be put in a positive manner. The Ministry
of Health will keep CARE advised of progress in the transfer of
the patients. .

{ s g
L] - . /\,I‘_/"fl ~ ' - T /[ ‘\/Z‘ /’/
————— U Y/ Ko
Dr. Carmelo Calvosa Justin Jdckmen~—
Minister of Health Directcr CARE-Costa Rica
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MEMORANDUM PARA LOS ARCHIVOS:

Ministerio de Salud/Planta Procesadora de CARE

Este memorandum se hace con el prop6sito de dejar cons-
tancia de las decisiones tomadas en la reunién que tuvieron
el Ministro de Salud y el Director de CARE en Costa Rica el
26 de febrero de 1979, con respecto a la relocalizacién de
los pacientes leprosos, quienes actualmente est&n ubicados
en las instalaciones del Instituto Nacional sobre Alcoholis-

mo en Tirrases,

PROBLEMA:

Una planta procesadora de alimentos ha sido construida
Y equipada con la ayuda de CARE y de la AID. rLa planta est4
localizada en un predio propiedad del Ministerio de Salud,
contiguo al Instituto Nacional sobre Alcoholismo. Este lugar
fue seleccionado a fines de 1976.

Durante la evaluacién del proyecto se detect6 que una
pequena colonia de leprosos (aproximadamente 20 pacientes)
estd ubicada en los terrenos del Ministerio de Salud, mdy cer-
ca de la nueva planta procesadora de alimentos.

Después de consultas con expertos nacionales e internacio-
nales, se puede asegurar con toda éerteza que los pacientes le-
Prosos no representan un riesgo para la salud mediante los ali-
mentos procesados en la planta. Existen, sin embargo, proble-'
mas sicol6gicos que significan peligros potenciales para el

programa y para el Gobierno.



Por lo tanto, se ha estimado valioso que los pacientes
sean trasladados de|Tirrases Y ubicados en casas particulares
de amigos o parientes. Este traslado se hari tanto por razo-
nes econdmicas como para evitar las reacciones adversas 'que
podrian poner en peligro el futuro del programa, ya gque ac-
tualmente lg cuesta al Ministerio de Salud £3.060 mensuales
la manutencién de cada paciente en ese lugar. Con el nuevo
programa, la familia que tenga a un paciente en su casa reci-

bird en pago #1.000 mis los alimentos para el enfermo.

DECISION:

Se acord6 que los pacientes serin trasladados de manera
expedita (en un m4ximo de tres meses, pero tratando de hacer-
lo en un plazo de seis semanqs). La produccién en la planta
procesadora, asf como su inauguracién, se pospondr&n hasta que
se haya completado el traslado de los pacientes. La justifi-
cacién para el traslado de los pacientes, en caso de gue se
generara alguna publicidad, seran las consideraciones econémi-
cas y &éstas se expondrdn de una manera positiva. El Ministro
de Salud tendrd a CARE al tanto del progreso en el traslado

de los pacientes.

Dr. Carmelo Calvosa Justin Jackson
Ministro de Salud Director de CARE/Ccsta.Rica
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SUMMARY

Stimulated by a guaranteed (though small) national market there
has been renewed interest toward introducing soybeans into Costa
Rica at a commercial level. The Ministry of Health nutrition pro-
gram, and complementary processing plant, will provide sufficient de-
mand to utilize soybean production from 800-~1,000 hectares. Concrete
support has been offerea by the government with regard to production
credit, crop insurance, and marketing. It has agreed to finance and
insure up to 500 hectares in 1979, and will perform all marketing

services.

Based upon the sparse information that exists and the opinions of
technicians who have experiencc with soybeans in Costa Rica there are
strong indications that the crop is agronomically feasible. Compara-
tive farm budget studies indicate that soybeans could compete with al-

ternative crops, even at fairly modest yields (25 qg/ha).

-—

4

-

The principal region selected for the 1979 planting is Guanacaste.

Introducing soybeans in this zone has the following advantages:

a. experience exists with varieties and planting dates,
b. <climatic conditions are favorable,

C. they complement existing cropping pattern,

d. there is existing farm level infrastructure,

e. adequate marketing facilities for cleaning, drying,
and storage are available, and

rh

it is a priority area for crop diversification as de-
termined by government planning.



In order that this first attempt to introduce the Crop on a sig-
nificant level héve the greatest possible chance of success pPlanning
and coordination are key elements. Due to its vested interest in the
pProject, and the availability of time and resources, CARE will perform

important functions during the 1979 pPlanting season:

a. coordinate the inputs of the participating institutions,
b. monitor Crop progress,

€. provide technical assistance to farmers,

d. provide seed and innoculant, and

€. guarantee the market for all production.

INTRODUCTION

During the last two decades CARE and USAID have stimulated nutri-
tion feeding programs in Costa Rica through the donation of U.S. Public
Law 480 Title II Commodities. Beginning in 1974 discussions were held
between the Government of Costa Rica, USAID and CARE to plan for the
eventual phase-out of these donated commodities. The objective of
these discussions was to @stablish a systematic program for the contin-
uation of the nutrition feeding programs utilizing indigenous commo-
dities. In order to do this it was felt necessary to create an infra-
structure base for which the commodities could be produced, processed
and distributed in Costa Rica. On September 29, 1976 USAID and CARE
signed an Operational Program Grant (OPG-515-0127) for a project hav-

ing the dual purpose of soybean production and a low cost processing



plant whereby the soybeans produced along with other indigenous commo-
dities could be processed into nutritious food products for the feed-

ing programs in Costa Rica.

The purpose of the grant now in its third year is to: 1) establish,
equip and staff a manufacturing facility to produce inexpensive nutri-
tious blended foods and protein supplements; and 2) demonstrate the eco-
nomic feasibility of producing soybeans in Costa Rica for use as a raw
material for the production of nutriticus blended foods and protein sup-

plements for low income groups.

The accomplishment of the project to date for the soybean produc-
tion aspect of this project has been limited to experimentation and
demonstration production due to the fact that no market has existed
on a commercial scale for the soybeans. The project is now at a cri-
tical juncture given the fact that the low cost extrusion cooking
plant has been constructed, egquipped and a management service contract
i1s about to be signed for the operation and management of the plant.
The Ministry of Health (MOH/CARE) plant will thereby provide a guaran-
teed market of a minimum of 1,500,000 lbs. (680 M.T.) of soybeans per
vear. This should serve to encourage and stimulate the sovbean pro-
duction. It is therefore felt to be a critical time to take a look
at where the project has been and its future potential for realizing

the objectives of the project.



METHODOLOGY

This study presents an economic analysis of soybean production
in Costa Rica, and in part lonks to principles of production econo-
mics and profit motivation as factors which influence the farmers de-
cision making process and selection of farm enterprise activities.
The decision to produce a specific Crop mix on available land is in-
fluenced by the (a) cost ‘and availability of factors of production;
(b) ecological conditions, (c) expected price of the agricultural

commodities; and (d) production and marketing uncertainties.

In order to determine the technical and economic feasibility of
introducing soybeans into Costa Rica as a cumpetitive commercial crop

alternative, the following procedure was used:

1. Select the most appropriate geographical region for soy-

bean production;

2. Estimate the technical coefficients for producing soy-

beans in the selected area;

3. Transform the technical coefficients into cost estimates;
4. Calculate the net return to land from soybeans; and
5. Compare the net return to land from soybeans with that

for alternztive crops.

In addition to considering the technical and economic aspects of
soybean production at the farm level, the study discusses the institu-

tional support necessary for a national program in sovbeans.



Information for this study was derived from two sources: (a) in-
terviews with officials representing research, extension, education,
banking, insurance and agricultural policy institutions . (Appendix I),
and (b) reports provided by the Central Bank of Costa Rica, CARE,
USAID/CR, the Ministry of Agriculture, INTSOY, and the University of
Costa Rica. The study was conducted during the period January 29 to

February 9, 1979.

LOCATION OF SOYBEAN PRODUCTION

Three factors are examined with regard to selecting the initial

site(s) in which to introduce soybeans as a commercial crop:

== Agronomic and ecological conditions.
-— Land use and infrastructure characteristics.

-- Public policy.

As indicated in Figure 1, Costa Rica is divided into five agri-
cultural administrative regions: the Central Valley, the Altantic
Zone, the Northern Zone, the South Pacific Zone and the Dry Pacific

Zone.

In the Central Valley most agricultural land is dedicated to

high valued horticultural and permanent export crops, shown in Table 1.
Sovbeans cannot compete with the income oroducing capability of coffee,
tomatoes, onions and potatoes in this region, nor are the topography
and elevation cf the area suitable for soybean cultivation. At the

higher elevations (and lower temperatures) of this zone soybean vields
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TABLE 1. CROP AND LIVESTOCK CONTRIBUTION TO FARM'VALUE OF PRODUCTION

BY RECION
Percent Contribution to Total Value
of Farm Production
Agricultural Region Annual Perennial Livestock
and Farm Size Croos Crops Products

Central Valley

2 to 3 Ha. 10 51 39
5 to 10 Ha. 7 60 33
10 to 20 Ha. 6 60 34

North Zone

2 to 3 Ha. 13 42 45
5 to 10 Ha. 13 44 43
10 to 20 Ha. 23 70 7

Dry Pacific

2 to 3 Ha. 20 5 75

5 to 10 Ha. 15 7 78

10 to 20 Ha. 13 6 81
South Pacific

2 to 3 Ha. 15 44 41

5 to 10 Ha. 13 43 44

10 to 20 Ha. 16 43 41
Atlantic Zone

2 to 3 Ha. 3 31 61

5 to 10 Ha. 10 47 43

10 to 20 Ha. 12 45 43

SOURCES: From Daines, Representative Small Farm Analysis, Table 22.



are relatively low. In addition, topography is nbrmally too steep for
mechanized production technigues. As indicated in Table 2 over 70 per-

cent of the total area is classified as steep.

In the Atlantic Zone there is also strong competition from high

valued perennial cfops. Approximately 44% of the value of agricultural
production is from banana, plantain and cacao. Also, major problems
for soybean production inAthis area would be encountered due to exces-
sive rainfall throughout the vyear. The total zone is characterized as
humid (Table 2) making weed and disease control, and mechanical opera-
tion during the crop cycle more difficult and costly. Also, a high
moisture content at harvest time greatly increases problems of harvest-

ing, handling and storage.

In the Northern Zone, the cropping patterns are essentially the

same as those in the Atlantic Zone.(Table 1), having the large majority
of agricultural land in coffee and livestock operations. High humidity
coriditions during much of the year will be accompanied by problems in
mechanical planting and harvesting, and weed control. There are areas
within this region (Upala, for example) which are suitable for soybean
production which are dedicated to bean production, which is possibly

of higher value and certainly of higher national priority at present.

The South Pacific Zone has agronomic characteristics which make

it suitable for soybean production. However, on the flatter land soy-
beans would have to compete with corn and rice, and the rainfall pat-

terns favor ric=2 and corn production. This region, however, is likely



TABLE 2. LAND CLASS CHARACTERISTICS BY PHYSICAL ZONE IN COSTA RICA

ZONES
Pacific Central Atlantic
Litoral Northern East Litoral
SOIL TYPE 1/ 2
Class I 19 28 12 30
IT 32 53 15 10
Iv 12 6 9 15
Forest 37 13 64 45
TOPOGRAPHY
Level 34 34 14 80
Steep 66 66 86 20
TEMPERATURE
Warm 90 80 8 91
Temperate 9 17 82 9
Cold 1 3 10 -
RAINFALL
Dry 68 12 45 0
Humid 32 88 55 100

PACIFIC: Guanacaste, Puntarenas
CENTRAL NORTHERN: Alajuela, Heredia
EAST CENTRAL: San José&, Cartago
ATLANTIC: Limén

1/ Class I Soils suitable for intensive cropping (e.g. annuals).
Class II Soils generally in permanent crops or pasture.
Class IV Soils suitable for pasture.
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to be the second area into which soybean production moves, very possibly

as a rotaticon crop on smaller farms:

The Dry Pacific Zone offers adequate ecological conditions for soy-

bean production. There is little competition with the higher valued pe-
rennials which contribute only 6 percent of the zone's agricultural to-
tal value product. The Guanacaste area of the Dry Pacific has a short
dry period (canicula) dufing the rainy season that is prejudicial to

rice and corn production.

The rainy season extends from May to November in the Guanacaste re-
tion, however, during the last two months there is high annual variabi-
lity of rainfall. Soybeans which are more resistent to low moisture
and have a shorter crop cycle than either rice or corn, are more likely
to produce a commercial crop under adverse conditions. Soybeans planted
in the second half of the rainy season (e.g. as a rotation crop) will
have a good probability of reaching physiological maturity before the
water supply is exhausted. Harvesting in early December, well into the
dry season (see Figure 2), would guarantee low moisture content of the

grain.

The introduction of commercial soybean production into Costa Rica
is feasible in the Dry Pacific (Guanacaste) region of the country. The
area is flat, possesses the required ecological conditions support de-

velopment in large areas of the zone, and has been identified by the
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ANNUAL RAINFALL DISTRIBUTION IN THE GUANACASTE REGION
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Presently large areas of Guanacaste are bplanted in rice and the
Yields in this zone are substantially below those in other zZones
(e.g. South Pacific). 1In addition, as indicated earlier, the irregu-
larity of rainfall during the latter part of the dry season has a ne-
gative effect on Ehe region's yearly producticn average. The Costa
Rican Government's planning for agricultural development contemplates
that 20,000 hectares will be taken out of rice pzodv- cion in the Dry
Pacific Zone over the next few years. To date, scrghum and cotton
have been identified as alternative Crops to replace rice, and short
cycle oil crops are being named as a new activity to aid in filling
the vcid as rice areas are decreased. Soybeans, one of the important
o1l creps, have been identified as a promising activity because of

several attributes:

-- lower moisture requirement tran rice;

-- shorter cycle permits double cropping (especially ro-
tation with corn);

-- high protein content for human and animal consumption;
== high quality oil content;
-- infrastructure and technology existing in the area can
be used in soybean proauction aind handling.
The market offered by MOH/CARE, although limited, bridges an im-
portant gap often encountered when attempting to introduce a new com-

mercial crop.

The policy declarations by the governmen:t in support of soybeans

have been backed by an offer to finance and insure, through zublic
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institutions, up to 500 hectares of plantings in 1979. Guanacaste
has been identified as the primary site for crop introduction, and
these monetary policy instruments are being used to guide the deve-

lopment of soybeans into this zone.

In order to reach a threshold level of production within a rela-
tively short period, and to economize on production costs, the intro-
~duction of soybeans will focus on medium to large farm units where me-
chanization can be used. A further reason for choosing the Dry Paci-
fic (and secondarily the South Pacific) zone as the principal target
area 1s the mechanization capability which already exists. Et is ge-
nerally believed that a national soybean program must rely in part on
large scale mechanized production (perhaps Paraguay provides a notable
exception), and Guanacaste provides a functioning mechanized production
capacity. Using mechanical harvesters as an indicator of machinery so-
phistication in production,Table 3 indicates the advantage that Gua-
nacaste presently has. Considering that much of this machinery is
now used in ric= production, it is seen that it could become available

to soybeans (and sorghum) as rice areas are diminished.
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TABLE 3. NUMBER OF MECHANIZED HARVESTERS IN COSTA RICA, BY AGRICUL-

TURAL ZONE
Zone Number of Harvesters
Central Valley 43
Atlantic 6
Northern 14
South Pacific 369
Dry Pacific 609

SOURCE: 1973 Agricultural Census.
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PRODUCING SOYBEANS IN COSTA RICA: RESEARCH AND FARM EXPERIENCE

Soybean research and supervised field trials have been conducted
during the past 10-15 years by the University of Costa Rica, Ministry
of Agricu,ture, and CARE-Costa Rica. In spite of this rather long ac-
quaintance with soybeans in Costa Rica, little is available 6n which
to base a national program. Field work has been sporadic and soybean
research has not been given the same priority as accorded other basic
foods. The major research that has been concentrated in Guanacaste
and focused on the identification of appropriate varieties and crop-
Ping calendar. Little has been done in the areas of fertilizer use,
cultivation techniques, weed control, or disease and pest control.
Existing information is presented in the following tables and discus-
sion, as well as in a descriptive bulletin (published by the CARE/USAID
OPG) which summarizes the University of Costa Rica's experience to date

(Appendix III).

Tables 4-6 indicate yields which have been obtained in trials with
different varieties, locations and planting dates. These dates indicate
generally the influence that timing may have on yields. The wide fluc-
tuations experienced, however, make it difficult to specify the most
favorable month for planting, and that these experiments were conducted
in different years makes it impossible to separate the annual effect
from the monthly effect. Further, information on vields obtained in
field trails does not enlighten us as to problems in harvesting due to
wet conditions (a high risk with fay/June plantings), nor grain gquality.

fowever, it must be noted that this is the only information available
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TABLE 4.* AVERAGE SOYBEAN YIELDS FOR DIFFERENT'PﬁANTING PERIODS 1IN
GUANACASTE, 1968 (EXPERIMENT STATION RESULTS)

Month of Planting Average Yield
gg/ha.
June 46.2
July 42.1
August 34.1
September 23.1

Variety: Improved Pelican

Source : Rolando Gutiérrez V.,"Investigaciones Sobre el Frijol de Soya".
MAG Bulletin, 1968 (Table 2, pg. 16).

TABLE 5. AVERAGE SOYBEAN YIELDS FOR DIFFERENT PLANTING PERIODS 1IN
- GUANACASTE, COSTA RICA 1973~76 (EXPERIMENT STATION RESULTS)

Month of Planting Average Yield
ggq/ha.

Mavy v 59.4

August 46.2

September 39.6

October 35.2

November 30.8

Varieties: Williams (III), Calland (III', Clark-63 (IV), Davis (VI),
Improved Pelican (VIII), Hampton (VIII), Jupiter (IX),
Semmes (VIII).

Source : Rodrigo Alfaro M., "Pruebas Comparativas de Cultivares de
Soya en Cinco Epocas de Siembra en Guanacaste", Agron.
Costar., 1(2): 129-141, 1977.
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TABLE 6. EXPERIMENT STATION RESULTS WITH DIFFERENT SOYBEAN VARIETIES
IN GUANACASTE, COSTA RICA

Variety Planting Date Yields
gg/ha.
Improved
Pelican 18/8/76 45.4
3/9/75 39.8
6/10/75 31.1
Average: Improved Pelican 38.
Jupiter 18/8/76 41.7
3/9/75 41.7
6/10/75 46.5
Average: Jupiter 43.
VEV-1 18/8/76 55.5
Average: VFV-1 53.
Clark-63 18/8/76 55.6
3/7/75 36.7
6/10/75 30.0
Average: Clark-~63 40.

Source: Rodrigo Alfaro M. "Pruebas Comparativas de Cultivares de Soya
en Cinco Epocas de Siembra en Guanacaste", Agron. Cost. 1(2)
129-141-1977.
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and that the results are very positive with respect to yields. This
level of production obtained during experimental work is in agreement
with ﬁhé observations and conclusions expressed by various technicians
of INTSOY, among whom the consensus is that there are significant

areas in Costa Rica in which yields of two metric tons (44 gq) are com-

mercially feasible (trip reports by Minor, 1977 and Sager, 1978).

The largest recent effort to bring soybeans into Guanacaste was
in 1977 and was done under the direction of CARE-Costa Rica. Due to
the wide variation in yields, small areas planted, possibly late plant-
ing date, and lack of diagnostic information attempting to explain the
overall poor results obtained, little benefit is gained from :choe ex-
perience. Again, one can be encouraged by the hign yields obtained by
a few farmers, but there were over 50% of the farm trials which yield-

ed less than 8 gg per hectare.

SOYBEAN PRODUCTIONM: COSTS AND RETURNS

In order that production costs calculated for this study have a
wide range of application, farm budgets for sovbeans were estimated
for two levels of production technology: mechanized and semi-mechaniz-
ed. These budgets (Tables 7 énd 8) represent a composite drawn from
information prepared by the Central Bank, for credit.purposes; the In-
surance Institute, to determine levels o< coverage; CARE, based on

their experiences in 1977; and the results indicated by experimental
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data. Technical ccefficients and prices were adjusted to reflect pre-
sent conditions and prices. Average yields indicated for the two sys-
tems of production reflect a consensus of persons with experience in
soybean production, as well as estimates used in the several budget

calculations mentioned earlier.

Costs

Average per hectare costs were calculated for the mechanized and
semi-mechanized systems. For the former, the cost associated with a
yield of 25 ggq. was #2,883.00 per hectare: changes in yields will af-
fect costs according to associated harvest and nandling expenses. The
semi-mechanized technology cost rose to £3,935.60 per hectare for an
average yield of 25 gqg., principally as a result of a more intensive

use of labor in weed control and harvesting.

These high costs associated with the szemi-mechanized system, how-
ever, are subject to modifications, and will decrease as increased me-
chanization is employed. The cost estimates presented here represent

the upper extreme for a semi-mechanical operaticn.

Yields

In calculating the farm budgets an average vield of 25 gq. per
hectare was used. It is to be expected that as experience is gained
with soybeans the potential ccmmercial vield will increase, and a
higher proportion of farmers will attain acceptable levels of produc-

ticn.
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TABLE 8. ESTIMATED FARM LEVEL BUDGET FOR GROWING SOYBEANS IN

GUANACASTE, COSTA RICA - (SEMI-MECHANIZED FARM)
Explanation ' Unit Per Hectare
Cost ¢

Labor and Machinery Cost

1. Land preparation 5.65 m.hr. 621.50
2. Hand planting with fertilizer 40.0 p.hr. 160.00
3. Spray applications . 18.0 p.hr. 72.00
4. Weeding (2 times) 160.0 p.hr. 640.00
5. Harvesting (hand pulling) 160.0 p.nr. 640.00
6. Threshing 25 gq 500.00
7. Transport 25 gq 50.00
8. Subtotal 2,603.50
Materials

9. Seed and inoculant 1.50 qq 450.00
. Fertilizer 10-30-10 150 kgs 300.00
11. Soil insecticide 20 kgs 248.00
12. Insecticide 1 1l¢t. 90.00
13. Subtotal 1,088.00
Other Costs
14. Use of sacks 25 sacks 50.00
15. Social charges 44,10
16. Interest (12% per annum-6 Mos.)* 150.00
17. Subtotal 244.10

Total Cost per Hectare (8+13+17) 3,935.60

* Interest cost estimate is based on the sum of 1, 2, 3, 4, 9, 10, 11
and 12.

m.hr. = machinery-hour
p.hr. = person-hour
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1/

Price

MOH/CARE will pay £160/qg for the 1979 harvest, subject, of course,
to the standard adjustments made for moisture and impurity levels. This
price was established at its present level in order to provide an in-
centive for producers to enter into a new activity, in the face of its
inherent risks and uncertainties regarding costs and yields. The price
is somewhat above world market levels (approximately ¢110/qq) to pro-

vide the farmer a competitive return vis-a-vis alternative crops.

1/ US$1.00 = ¢8.54

Returns to Land

Net return to land from soybeans is that money which remains af-
ter all other production and marketing costs excluding land have been
paid. Tables 9 and 10 show the expected return to land at various le-
vels of yield and price. The potential net return situation under the
mechanized system of production is, at first glance, much more favor-
able than that using semi-mechanized technology. However, in the fi-
nal analysis, one must estimate the portion of total labor payments
which accrues to family labor. This figure must then be added to the
net return, as calculated above, to determine the total income derived
from soybean production. This consideration will obviously have serious
application only in the case of small farm production where a signifi-

cant portion of labor input is provided by the family.

Sovbeans as an Alternative Crop in Guanacaste

In the previous section, it was demonstrated that there exists a
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TABLE 9. NET RETURN* TO ONE HECTARE OF LAND IN SOYBEAN PRODUCTION
IN GUANACASTE, COSTA RICA - (MECHANTZED FARM)

Prices Yields - gg/ha.

Z2/9q 20 25 30 35

130 -163.00 367.00 897.00 1,427.00
140 37.00 617.00 1,197.00 1,777.00
150 237.00 867.00 1,497.00 2,127.00
160 437.00 1,117.00 1,797.00 2,477.00
170 637.00 1,367.00 2,097.00 2,827.00

* Based on an estimated cost of £2,283.00 per hectare pre-harvest costs.
Total costs include this amount plus ¢120.00 for each 5 gqq. of pro-
duction which represent harvest and post-harvest handling costs.
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TABLE 10. NET RETURN* TO ONE HECTARE OF LAND IN SOYBEAN PRODUCTION IN
GUANACASTE, COSTA RICA - (SEMI-MECHANIZED FARM)

Prices Yields - gg/ha.

Z/49 20 25 30 35

130 -1,087.60 -685.60 ~-283.60 118.40
140 - 887.60 -435.60 16.40 468.40
150 - 687.60 -185.60 316.40 818.40
160 - 487.60 54.40 616.40 1,168.40
170 - 287.60 314.40 916.40 1,518.40

* Based on an estimated cost of ¢2,695.60 per hectare pre-harvest costs.
Total costs include this amount plus €248 for each 5 gg. of production
which represent harvest and post~harvest handling costs. :


http:02,695.60

-25-

range of price-yield combinations which result in positive net returns
to land in soybean production. This, however, does not become rele-
vant unless compared to the net returns to alternative crops. In the
Guanacaste area these crops are corn, rice, sorghum and cotton. Net
returns were estimated for these crops when yields are varied and pric-

es are held constant at the official rates.

In the case of corn, for example, one hectare of land will yield
292.30 at 40 gg/ha. and ¢2,552.35 at 70 gq/ha. (Table 11). If soy-
beans are to compete with corn, at the given product price/input cost
relationships, soybean yields must average about 50 percent of corn
yields. At a price relationship between soybeans to corn of ¢160:¢32,
27 qg/ha. of soybeans would complete with 55 ggq/ha. of corn on the me-
chanized farm. However, much uncertainty exists regarding the yields
which would be obtained for corn in Guanacaste. The 1973 Agricultural
Census indicates that average per hectare vield for farms over 50 hec-
tares during the second planting season was only 25 quintales. This
is the season appropriate for soybeans, and perhaps the estimated
vields of 35 quintales per hectare used by the Insﬁrance Institute
are overly optimistic, and that, in fact, soybeans are highly competi-

tive.

Table 12 reports the net return to land in rice production. As
indicated, positive returns are obtained at the 30 qg/ha. level. 1In
1973, the agricultural census reported an average rice yield in the
Dry Pacif.ic of about 35 quintales per hectare. At this level of rice
productivity, soybeans would be abie to compete if vields averaged 25

Guintales, and price per quintal were Z160.


http:02,552.35
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TABLE 11. NET RETURN TO LAND IN CORN PRODUCTION IN GUANACASTE GIVEN
FLUCTUATIONS IN YIELD (PRICE = ¢82/gqq.)

Yield Return/Hectare*
(qq/ha) (2)

25 -1,137.70
30 - 727.70
35 - 317.70
40 92.30
45 502.30
50 912.30
55 1,322.30
60 1,732.30
65 2,142.30
70 2,552.30

* Based on cost estimate of #3,187.70


http:03,187.70
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TABLE 12. NET RETURN TO LAND IN RICE PRODUCTION IN
GUANACASTE GIVEN FLUCTUATION IN YIELDS
(PRICE = ¢£132.10)

Yield Return/Hectare*
(gg/ha) (2)

25 - 208.55
30 451.95
35 1,112.45
40 1,772.95
45 2,433.45
50 3,093.95
55 3,754.45
60 4,414.95
65 5,075.45
70 5,735.95

* Based on an estimated cost per ha. of ¢3,511.05
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Similarly, in Table 13 it can be seen that sorghum (which is the
most competitive crop with soybivans from agronomic and marketing as-
pects, as well as being a high priority crop for Guanacaste) will
closely apprcximate soybean returns with yvields over 50 quintales per
hectare. 1In the 1973 Agricultural Census the average yield was 51
{uintales. Given the additional experience since that time, and the
emphasis it will receive.as a rice substitute, it can be expected that

present sorghum yields are significantly higher than 1973 levels.

Finally, Table 14 shows cotton to be a lucrative crop when yields
of greater than 13 gq/ha. of fiber are obtained (approximately 37 gg/ha.
seed cotton). What is not shown in the table is the high risk factor
associated with cotton production; a factor which keeps most farmers
out of this activity, and all but eliminates strong competition between

cotton and soybeans, under present conditions.

Tables 15 and 16 summarize the competitive positions between soy-
beans and alternative crops in the Guanacaste region. The values
shown should be taken more in the sense of indicators of tendencies
anc relative magnitudes rather than single value references for compa-
risons. Yield and cost uncertainty dictates that several factors be

weighed regarding the selection of one alternative over another.

Institutional Position

The =valuation of the institutional position regarding soybean

Introduction into Costa Rica is based upon interviews and complementary
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TABLE 13. NET RETURN TO LAND IN SORGHUM PRODUCTIO& IN GUANACASTE

(PRICE = Z65)

Yield Return/Hectare*
(gqg/ha) (2)

30 - 651.90

40 - 1.90

50 648.10

60 1,248.10

70 1,948.10

* Based on an estimated cost per hectare of 22,601.90.
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TABLE 14. NET RETURN TO LAND IN COTTON PRODUCTION'IN GUANACASTE
(PRICE = ¢520.90)

Yield 1/ Return/Hectare*
()
10 490.59
11 30.31
12 551.21
13 1,072.11
14 1,593.01
15 2,113.91
16 2,654.81

* Based on an estimated cost per hectare of ¢£5,699.59

1/ Quintals of fiber per hectare.
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TABLE 15.

Product

Corn
Rice
Sorghum

Cotton

1/ Probably over estimated.
be a closer estimate for o

tion.
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MINIMUM YIELDS NEEDED TO COVER PRODUCTION COSTS
IN GUANACASTE AT OFFICIAL PRICES

Mimimum

Yield/Ha.

(qq)

38.8
26.5
40.0

10.9

Average Farm
Yield/Ha.

(qq)

55.0
36.5
50.0

13.0

1/

35-40 gg/ha. would more likely
verall commercial corn produc-
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TABLE 16 POINT ESTIMATES OF TOTAL REVENUE, COST RETURNS TO ONE HEC-
TARE OF LAND PLANTED IN SOYBEANS OR ALTERNATIVE CROPS IN
GUANACASTE, COSTA RICA

Net
Net Return
Return ¢ of
Total Total to Total
Crop Price Yield Revenue Costs Land Costs
(Z) (gq) (Z) (Z) (2) (%)
Soybeans
Mechanized Farm 160.00 25 4,000 2,283 1,717 75.2
rlechanized Farm 160.00 ; 30 4,800 3,003 1,797 59.8
Semi-Mechanized 160.00 30 4,800 4,184 616 14.7
Farm
Corn 82.00 55 4,510 3,188 1,322 41.4
Rice 132.10 36.5* 4,823 3,511 1,312 37.4
Sorghum 65.00 50 3,250 2,602 649 24.9
Cotton 520.90 13.1 6,813 5,700 1,113 19.5

* 1973 Agricultural Census date for second cycle (i.e., planting in
months August-November) .



-33-

date obtained from planning documents. Information gained from the
former source is particularly difficult ‘to reproduce in that there are
many intangibles that one carries away from interviews and group ex-
changes. In an attempt to faithfully relay the total institutional

position, the discussion will be divided among:

-- general impressions;
-— tentative plans;

~= concrete offers.

The overriding feeling that has pervaded all interviews has been
one of enthusiasm and optimism toward developing commercial soybean
‘production. The opportunity offered by CARE/USAID project (although
on a limited scale) for technical and financial support in production
and marketing activities seems to have provided a catalyst to solidify
and coordinate already existing ideas regarding soybeans. There ap-
pears to be A concordance within the institutions that they display
a certain flexibility in the face of the uncertainties associated with
this new enterprise. Although past experience has been limited and
widely varied, it is believed that soybeans could offer a crop alter-
native which responds to several current needs in the agricultural

sector.

Soybean research which is being conducted by both the Ministry
of ;. riculture (MAG) and the University of Costa Rica will, at mini-
mum, continue at its present level. The University is working prin-

cipally in varietv introductions and testing, and responses to
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different planting dates. One of the primary goals in this testing
and observing is to identify those plant characteristics in tropical
varieties which are associated with high yields, which would enable
the researcher to concentrate his selection and breeding on those

factors.

Research activities in MAG alsc have focused on the behavior of
different varieties duriné different planting cycles. It, however
would like to expand its program to encompass production technology
and practices, including planting densities, fertilization, and weed,
pes£ and disease control. There is interest in eleveting research in
short cycle oil crops (including soybeans) to a separate activity, ra-

ther than a secondary area of study within other crop programs.

Operational support for the 1979 planting has been offered by the
Banco Central (BC) and Banco Nacional (3N) (credit), Instituto Nacional
de Seguros (INS) (insurance), and the Consejo Nacional de Produccién
(CNP) (marketing). The BC/BN has agreed to provide financing for up
to 500 hectares principally, or entirely, in the Guanacaste region.

To facilitate coordination between the BC/BN and other participating
entities, exercise supervision over production activities, and allow
greater flexibility for responding to changing £financial needs, the

BN will be the only channel through which soybean production credit
Will be offered. The initial per hectare financing level will be de-
termined in joint discussions by appropriate institutions, and the in-

terest rate will vary between 3-10% in accordance with 2N policy.
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The Instituto Nacional de Seguros (INS) has also agreed to allow
up to 500 hectares in its program. -Initially, the insurance limit is
60% of the estimated value of production per hectare. INS considers
30 gg/ha. as a realistic obtainable vyield, and at ¢160/gg. the aver-
age value will be ¢4,800. Insurance covering 60% of this calculated
value would pay a-maximum of £2,880 in the case of complete loss. The
premium to be charged for this coverage i1s computed at 6% of the maxi-

mum insured value, and is ¢172 per hectare.

Marketing will be through the various offices of the Consejo Na-
cional de Produccién (CNP) (Figure 3) and the farmer will receive
2160/qq., less adjustments for humidity, impurities and damage which
will be established according to accepted criteria. The CNP will per-
form ail drying, cleaning, handling, storage and transport needed to
deliver an acceptable product to CARE/San José, and the price receiv-

ed will reflect the costs for these services.

The Role of CARE

During this first year of commercial soybean production, CARE

will provide various goods and services:

~-— Coordination
—-— Supplier of seed and Znnoculant
-- Technical assistance

-— Market
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The several functions of the institutions indicated earlier are
to be performed in the service of an extremely small group of farms,
which represent an insignificant part of the national agricultural
sector. It would be impossible and irresponsible for these institu-
tions to dedicate disproportionate resources to this activity in light
of other demands and priorities. Yet, if the soybean program is to be
successful in 1979, and grow in the manner desired, an intensive coor-
dination effort must be provided. The principal functions as coordi-
nator will be in the areas of farmer identification; information trans-
fer regarding designated producers to the BN, INS, MAG and CNP; facili-
tating the flow of information between farmers and participating insti-
tutions; guaranteeing the timely acquisition of inputs; and the smooth

functioning of the marketing mechanism.

The inputs for which CARE will be directly responsible are seed
and innoculant. It will have to program the opportune transfer of ac-
ceptable quality seed from foreign source to the individual.-farmer.

In addition, local availability of appropriate chemical products (in-

cluding fertilizers, herbicides, and insecticides) must be assured.

The extension service of MAG does not have experience in soybean
production. Technical assistance to farmers, and status reports to
the BN for credit disbursement, must be performed hy CARE agronomists.
It would be highly recommendable that these agronomists present general
concepts regarding sovbean production to extension agents in the areas
so that maximum benefit and experience will be gained auring the crop

cycle.
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Finally, CARE is commited to the purchase of all production from
farmers on the pre-planting register which CARE will develop. Market
stability is a critical element and precedent in this first year of

production.

CONCLUSIONS

1. Commercial production of soybeans in Costa Rica is both techni-

cally and economically feasible.

2. The principal region for introduction of soybeans should be

Guanacaste (Pacifico Seco) where:

a. There is experience with varieties and planting
dates;

b. The climatic conditions are favorable;

c. It would complement present cropping patterns;

d. There exists the farm level infrastructure;

a, The government desires greater crop diversification;

E. There are adequate market facilities for cleaning,

drying and storage.

3. CARE must perform an important role in coordination, technical
assistance, and marketing during the first year. MOH/CARE has a
vested interest in soybeans as an intermediate goal in its es-
tablished nutrition program. Up to this time USAID/CARE and the

GOCR have committed sufficient resources to the sovbean project,
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the use of which are completely in perspective when con-
sidered in the context of the overall program and the in-
vestment made to date. However, the OPG is presently sche-
duled for termination at the end of September 1979, though
CARE is presently Preparing a proposal for its extension.
The continued support of this project warrants careful and

positive consideration.

4. There have been firm offers of institutional cooperation to
support at least 500 hectares during this first year, and
strong assurances of continued and increased government par-

ticipation in the future.

RECOMMENDATIONS

To establish an order of priority and immediacy, recommendations

are presented in terms of short run (1979) activities and longer range

planning.
I. 1979 Soybean Planting
A. CARE

1. CARE contract a second agronomist who has ex-
perience in soybean production (preferably in

Costa Rica) and with Spanish fluency.
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Both agronomists be located in the major pro-

duction area during the crop cycle.

CARE agronomists act in the capacity of agents
of the Banco Nacional for crop inspection prior

to cach credit dispersal.

CARE agronomists organize a short training ses-

sion for MAG extension agents and Banco Nacional
inspectors in order to acquaint them with the ba-
sics of soybean production. This should be done

no later than July 15.

CARE organize and finance a trip to Ecuador and
Per(G for the purpose of observing the institu-
tional and technical aspects of soybean produc-

tion. A suggested composition of this group is:

a. One of two CARE agronomists;
b. FPepresentative of the banking institutions

(either Central or Nacional);

c. Representative of MAG research department

(strongly suggest Ing. Eladio Carmona);

d. Representative of agricultural planning

institution.

With the exception of the researcher, participants
need only visit Ecuador; the research representa-

tive would benefit frcm a short stav in Perf to
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familiarize himself with varieties which are not
in Ecuador. See Appendix II for a more detailed
trip plan. (NOTE: Ecuador is suggested because

of its many similarities to the Costa Rican situa-
tion and a fairly long (10-15 years) history of
soybean research and commercial production. If,
however, it .is not possible to arrange this trip,
other areas wculd be satisfactory.) Due to the
complexity of international exchanges, organiza-
tion must be begun immediately, in case this re-

commendation is accepted.

The Consejo Nacional de Produccidn (CNP) establish a table
of standards for soybeans, indicating the base levels of

humidity, impurities, broken beans (if applicable), size,
color, etc. Price penalties should also be indicated.

It should be kept in mind that the standards set at this

time should contemplate future uses of soybeans (oil ex-

traction, etc.) so that they will nct have to be modified

as the amplitude of the national .market increases.

Ministry of Agriculture (MAG) research department should
collaborate closelv with farmers and establish test, de-
monstration, and experimental plots and areas in the pro-
duction zone. This will give MAG additional experience

while its research program is being planned and initiated.
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It would be very beneficial if University of Costa Rica
cooperation and participation were obtained for these

on farm activities.

D. There should «be a meeting of all participating institu-
tions during April to plan the role and responsibilities

of each.

I;. Future Activities

It is somewhat premature to make detailed recommendations for
the future without seeing the direction that the initial ef-
fort will take. Broadly, however, two eventualities must be

considered:

-- the 1979 program is not as successful as expected

-- the 1979 program is successful.

(NOTE: The order in which these are cresented does
not reflect pessimism; it is only because the first
Possibility presents much simplier planning alterna-

tives and actiivties.)

A. Limited Success of 1979 Program

In che case that results. of the 1979 season do not reach
expectations, a careful diagnostic must be made in an at-

tempt to explain this failure. Subsequent actions will
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depend upcon the findings of the analysi%. MOH/CARE must
also consider alternatives for obtaining raw materials
for itz 1960 and future nutrition programs. If produc-
tion in 1979 by some farmers, and/or in some areas, is
acceptable, MOH/CARE may want to contract with individual
producers for its needs, while the national soybean pro-

gram adopts another strategy (e.g. further research period).

Successful 1979 Program

1. Production

With a successful 1979 season it is probable that
commercial inter=st in soybeans will be greatly
stimulated. Important considerations regarding
future production will be with respect to price;
use of credit and crop insurance to establish pre-
ferencial production zones; extension of production
to smaller farmers for whom sovbeans would represent
a profitable alternative or complementary crop; in-
tegration of the soybean program into the overall
agricultural sector, strategy and development plan;
and expand the research program to include all

phases of soybean production.

2. Marketing

The CARE demand for soybeans in limited when viewed
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in terms of national supply capability. New mar-
kets must be developed for increases in production
past the modest 800-1,000 hectares comtemplated to
meet YMCH/CARE demand. Processing facilities will
have to be developed which will entail cooperative
planning between public and private sectors and co-
ordinating national production with imported oil

and oil-seed meal pclicy.
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APPENDIX I

Interviews, meetings and discussions were held with the following

persons:

A.

Ministry of Agricuv'+ure

1. Dr. Hernén Fonseca - Minister

2. Ing. Willy Loria - Vice Minister

3. Ing. Eladio Carmona - Director of Agricultural Research
4. Ing. Gilberto Campos - Director of Extension

5. Ing. Luis Bolanos - Assistant Director of Extension

Instituto Nacional de Seguros

1. Lic. Verny Viales - Chief of the Agriculture Division

Banco Central de Costa Rica

1. Ing. Oscar Chacén - Chief of the Agro-Technical Division

Banco Nacional de Costa Rica

1. Ing. Fernando Mata - Chief of the Program Department

Consejo Nacional de Produccidn

1. Ing. Guillermo Herrera - Chief of the Purchasing Department

2. Ing. Manuel Jiménez ~ Commercial Department

University of Costa Rica

1. Dr. Ronald Echandi - Director of CIGRAS

CARE~-Costa Rica

1. Mr. Justin Jackson ~ Director

2. Ing. Manuel Enrique Fernindez - Agronomist



Ecuador

A.

-4 6=

APPENDIX TII (verv tentative - as a guide)

General itinerary for Proposed Soybean Observation Trip to

(Perd) :

CARE Agronomists

1. Visit INTAP experiment stations =~ Pichilingue, Boliche
and Portoviejo

2, Visit different sized farms, including large mechanized,
small, cooperatives, etc. (if possible include that of
Sr. Francois Durin, in Quevedo).

3. Visit MAG personnel involved in extension.

4, Talk with Banco de Fomento credit supervisors concerning
inspection and credit disbursement.

5. Meet with association of soy producers.

6. Talk to Eloy Salazar, Daniel Navas, and José Villacis
(in private sector) regarding weed and pest control.

7. MAG - Jorge Gutiérrez for overview-program level.
MAG - Francisco Cevallos - overview-ministry/national level.

Research

Ecuador

1. INIAP Experiment Stations, Pichilingue, Boliche and Porto-
vi2jo - regarding all short cycle oil crops.

2. Ing. Jorge Matamoros, Sub-Director of INIAP in Guayaquil.

. Visit large and small farms (include Durin farm in Quevedo).

4. Talk to and visit MAG research personnel and research/de-
monstration plots.

5. MAG - Jorge Gutiérrez for overview-proaram level.

6. MAG - Francisco Cevallos for overview-ministry (National
level).

7. INIAP - Dr. Enrique Ampuero - Director
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Research facilities.

Farms.

Representatives

Banco Central concerning Fondo Financieros operation.
Banco de Fomento regarding crop financing-Guayaquil.
MAG Francisco Cevallcs - overview - national level.
Banco de Fomento - Quevedo.

Experiment station-Quevedo? Boliche?

Farm - esp. Durin

Marco Pefiaherrera - Sub-Secretary MAG.

Processing industry

a. 0il
b. Animal fe-

Planning Representative

O ~J o U W N

National Planning Board - concerning role of short cycle

01l crops.

MAG planning.

Experiment Station - Quevedo? Boliche?
Farm - Durin

Jorge Matamoros = INIAP Sub-Director
Francisco Cavallos -~ MAG.

Jorge Gutiérrez - MAG.

Processing industry

a. 0il

b. Animal feed
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9. Ministry of Health - if applicable, regarding human con-
sumption of soy products.

10. Marco Penaherrera - Sub-Secretary MAG

11. Superintendencia de Precios



ST ACHMENT T

OPG _EVALUATION TEAM RECOMMENDATIONS

Extend the processing portion of the OPG for a period of two vears to:

a. establish operational feasibility of processing plant.
b. develop a plan for the institutionalizag;?é(of the plant
within one year from the date of this ev;luation.
c. 1identify applications for Full Fat Soy Flour and other
low cost nutritious food products which could be manu-
factured with the plant facilities by providing approx. $25,00(
d. undertake a study to determine the need for additional
storage facilities.
e. bring plant on stream by providing a contingency fund of
a least $7,500 (approx. 5% of equipment costs), provided

for capital expenditures.

The responsibility for quality control monitoring should be trans-
ferred from CITA to an appropriate Ministry of Health entity/depen-

dancy.

The draft AID/Audit Report be shared with USDA, CSU and CARE and
that their comments be considered prior to completion and issuance

of the final audit report.

Continue efforts to assure good communications between USAID, CARE

and CSU.
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INTRODUCCION

A pesar de que la soya como cultivo fue introducida al
Continente Americano hace aproximadamente un siglo,
problemas asociados a su cultivo han impedido una mayor
difusion de esa importante fuente de alimento en las regiones
tropicales.

Al preparar el presente manual la intension de los autores
ha sido la de ofrecer al cultivador de sova la experiencia
acumulada en los pocos aiios de existencia del programa de
introduccion, evaluaciéon y mejoramiento genético de la soya,
iniciado en el aio 1970, y que opera en el Centro para
Investigaciones en Granos y Semillas (CIGRAS) de la Facul-
tad de Agronomia de la Universidad de Costa Rica.



(QUE ES LA SOYA?

La Soya es un cultivo muy apreciado posque las semillas, que son muy pare-
cidas a los frijoles comunes, contienen bastante aceite ( 18—22%); la soyz
puede ser hasta dos veces mas nutritiva que la carne de res y ofrece la posibi-
lidad de preparar con ella platos y bebidas muy diversas. Muchos pueblos
orientales, en especial los chinos, han vivido por siglos con una dieta casi
exclusivamente a base de soya v arroz.

Descripcion de la planta:

Como se dijo anteriormente, la soya en su cultivo es muy semejante al
frijol comfin, las plantas de uno y otro son muy parecidas sin embargo la
planta de soya piesenta vellocidades que cubren las hojas, el tallo y las vainas
que contienen Gnicamente dos o tres semillas.

[ R .
FIGURA 1: Plantas y granos de soya y de frijol comin, note las similaridades vy las diferencias entre
ambos cuitivos. A-Planta Soya B-Planta Frijol Comin C-Grano Soya
D-Grano Frijol Comun.

El mejor rendimiento de la soya ¢ a relacion al frijol comin se debe princi-
palmente a que la planta de soya produce muchas vainas. generalmente mis
de 90 por planta, mientras que el frijol produce 2ntre 10 y 30 nicamente.

|



It
VARIEDADES

En la sova al igual que en frijol comun existen variedades que son diferentes
en el color de la semilla: las hay negras v de tamaiio pequefo, muy parecidas
al frijol. asi como también café. verdes v crema. que son las preferidas para
la industria.

Existen pocas variedades de soya que muestran buena adaptacion a las condi-

ciones de clima de Costa Rica. ya que las variedades que se cultivan en las
zonas templadas no producen bien bajo nuestras condiciones.

Vuriedades de Soyva adaptadas a las condiciones de Custa Rica.

Ciclo Vegetativo en dias
a partir de la siembra

Nombre de la variedad 1:(:;3; "“jw Sai;r;bm Zda.ASgig;r:(l))m
Yapiter Crema 115-120 95-100
Pelfcano mejorado Crema i 115-120 95-100
Brasil L. 652 Crema ? 100-105 85-90
FAO 27381 Crema o 115120 95-100
SIATSA - 194 Crema 107 95-100
SIATSA - 31 Crema { 107 90-95
Negra | SPS - 25 Negro | 105-115 90-95
CIGRAS - 69202 Caté "100-105 85-90

tJ




111
ZONAS DEL PAIS APTAS PARA EL CULTIVO DE SOYA
Los mejores rendimientos se han obtenido en siembras en la region del Paci-

fico seco: cantones de Filadelfia v Santa Cruz de la Provincia de Guanacasie
y en el Pacifico himedo en los cantones de Aguirre, Parrita v Palimar.

Jieetee A
werly

ALPUBLICA O€ COSTA ALCA

FIGURA 2: Es posible cultivar soya con mayor éxito an las ireas comprendidas dentro de las zonas
demarcadas en el mapa.

v
EPOCAS DE SIEMBRA

La soya puede sembrarse en primera durante el mes de mavo o en postera
antes de 'la segunda quincena de agosto. Las plantaciones sembradas en pri-
mera se muestran muy vigorosas v las plantas son de buen tamano: sin em-
bargo. la cosecha coincide con una época muy luviosa para la mayorfa de
las variedades adaptadas a las condiciones de Costa Rica. lo cual resulta en un
grano de pobre calidad comercial debido a los daios que ocasiona el exceso
de humedad durante el mes de agosto. Por las razones anteriores se recomien-
da la siembra en segunda siempre v cuando se haga antes de la segunda quin-
cena de agosto: siembras posteriores a la época recomendada resultarin en
rendimientos bajos.



\'
SUELOS Y SU PREPARACION PARA LA SIEMBRA

Los suelos adecuados para el cultivo de soya son en general los mismos
recomendados para la siembra de maiz. El pH no debe ser inferior a 5.5, de
textura preferiblemente liviana a fin de que el agua no se encharque.

Una buena preparacion del suelo es determinante en la produccion de soya.
El terreno se ara y rastrea de manera que la superficie quede libre de terrones
que luego afectan tanto la labor de siembra como la germinacion.

VI
PREPARACION DE LA SEMILLA PARA LA SIEMBRA

La soya. al igual que otras leguminosas. puede tomar nitrégeno directamente
del aire a través de microorganismos, bacterias tijadoras de nitrogeno, que se
localizan en las raices de la planta, lo que resulta beneficioso porque permite
reducir la canridad de nitrégeno que se debe agregar en el fertilizante y baja
ast los costos.

La presencia de las bacterias fijadoras de nitrogeno en las raices se nota por
los pequenos nodulos o abultamientos en las mismas, los cuales cuando estin
activos al apretarlos entre los dedos aparecen de color rojizo pilido.

FIGURA 3: El inoculante (bacterias, fijadoras de nitrogeno) puede sar agregado en la tolva de la sem-
bradora conjuntamante con la semilla. Cuando la inoculacién resuita efectiva en las
raices de fas piantas de soya se observan en las raices nddulos como los de la fotografia.

4
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SIEMBRA Y FERTILIZACION
Densidad de Siembru

En la mayoria de los cultivos al hablar sobre densidad de siembra se hace en
peso o volumen de semilla por drea, sin embargo por la gran diferencia que
existe entre las variedades en tamaiio de semillas, se recomienda para soya
hacer cilculo basindose ey el nimero de plantas por manzana (o hectdrea)
y no tnicamente en la cantidad de semilla a sembrar.

Una distancia de siembra que se ha encontrado adecuada para las condiciones
de Costa Rica es de 5 cm. entre plantas y 50 a 60 cm. entre surcos. lo que sig-
nifica que deben quedar aproximadamente 20 semillas por metro de surco
para lo cual serdn necesarias 100 a 125 libras de semilla por manzana { 130 a
162.5 libras por hectirea): la densidad entonces serd de 280.000 plantas
por manzana.

)
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Distancia ~ntre surcos 50 cm. Distancia entre plantas 5 cm.

Las recomendaciones anteriores son de tipo general, en algunos casos serd ne-
cesario variar la densidad de acuerdo a la época de siembra, la fertilidad del
suelo y el hibito de crecimiento. Asi variedades propensas a volcarse y que
ramifican mucho darin mejor resultado a menor densidad: en tanto que varie-
dades con poca tendencia a volcarse o que ramifican poco podrin sembrarse a
mayores densidades. va que la mavor densidad contribuye al aumento en la
altura de las plantas lo que influye en que el material se vuelque con facilidad.

Profundidad de siembra

La profundidad de siembra influye mucho en la uniformidad con que apare-
cen las plantas sobre el suelo. Se recomienda sembrar a una profundidad no
mavor de 4—3 cm. para la mayoria de los suelos de Costa Rica.

Fertilizacion

No existen aun suficientes datos sobre fertilizacion de la soya en Costa Rica
pero en geueral se pueden describir las necesidades de fertilizacion de la sova
ast:

d



I La soya requiere nitrogeno. el cual puede ser suplido por lo menos en
una gran parte de las bacterias tijadoras de nitrogeno una vez que éstas
se encuentren establecidas en el suelo (23 anos de agregar inocalo a
la siembra).

tJ
i

El elemento determinante en la produccion de soya es el fostoro: aunque
la planta requiere fosforo durante todo su ciclo, el periodo de mayor
demanda se extiende desde el momento de formacion de vainas hasta
poco antes de la madurez.

3— Aunque existen gran cantidad de informes que indican que el potasio
es un elemento importante para el desarrollo y produccién en la soya,
el hecho de que en la mayoria de los suelos de Costa Rica existen
naturalmeate cantidades adecuadas de potasio le restan importancia a
la necesidad de aplicar dicho elemento.

Con base en lo anterior es posible en términos generales recomendar la utili-
zacion a la siembra ya sea de una formula completa como 10-30-100 12-24-12;
e¢n una cantidad de aproximadamente 3 a 4 quintales por manzana variindose
segin el suelo y aplicando el fertilizante en bandas al lado de la semilla te-
niendo el cuidado de que no queden en contacto directo.

VIl
DESARROLLO DEL CULTIVO, CONTROL DE-MALAS HIERBAS

Las plantitas de sova aparecen entre los 5 v 7 dias despues de la siembra si la
semiila estd en buen estado: de no ser asi. consulte el cuadro al final de este
folleto.

Una vez germinada la nueva planta de sova crece ripidamente por espacio de
5 0 6 semanas antes de que comiencen a notarse las primeras tlores. La pro-
duccion depende en gran parte del aspecto v condicion de las plantas af mo-
mento de florecer. En general la mavoria de las variedades de sova crecen
muy poco despuds de la floracion.

En una misma planta de sova es posible encontrar tanto flores como vainas
a la vez. pues la tloracion no es muy uniforme v se prolonga por espacio
de tres semanas. Las primeras vainas se observan unos 10 dias después de
aparecer lus primeras flores v el periodo de llenado de vainas se extiende por
espacio de 4a 6 semanas. El periodo de llenado de vainas es el mads importante
en relacion al rendimiento. cualquier factor que atecte la planta. como la

falta de humedad. daios por insectos en ¢l follaje v otras partes de la planta.
afectard mucho el rendimiento.



FIGURA 4: El periodo de llenado de las vainas es muy critico y deben realizarse las labores necesarias
¥ tomar precauciones para evitar praoblemas durante ese periodo del culitivo,

La planta de soya habra llegado a la madurez cuando las hojas tomen un
color amarillo y la mitad de e'stas,anroximadamente\se havan caido. Las
variedades difieren, pero es comun en la soya que si el cultivo se mantiene
en el campo por mucho tiempo despuis de que la planta ha llegado a la
madurez, ias vainas se abren y el grano caiga al suelo con la consiguiente pér-
dida. A fin de evitar pérdidas por caida del grano al suelo es necesario al
aproximarse el estado de madurez, diariamente y en especial a la hora mas
calurosa del dia,observar si las vainas comienzan a abrirse v proceder de inme-
diato a la cosecha.

Control de Malas Hierbas.

Posiblemente uno de los factores mds importantes en el control de hierbas es
el uso de semilla de buena calidad a la densidad recomendada y plantada en
un suelo bien preparado a la profundidad adecuada.

El control de hierbas puede efectuarse en forma manual. mecinica o median-
te el uso de erbicidas. Existen un gran numero de erbicidas que pueden ser
usados en sova: su uso dependeri de una serie de factores entre los cuales es-
tan: disponibilidad. costo, hierbas a controlar, estado del cultivo, etc.

Cuando no se logra un control completo de malas hierbas con la aplicacion
de erbicidas es necesario hacer una deshierba manual o mecdnica antes de
que el cultivo se desarrolle lo suficiente para ‘‘ahogar™ por si mismo la
maleza. La aplicaciéon de erbicidas cuando el cultivo estd grande no da buen
resultado v se corre el riesgo de danar las plantas.
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HERBICIDAS RECOMENDABLES PARA EL CONTROL DE
MALEZAS EN SOYA

NOMBRE COMERCIAL APLICACION  CANTIDAD POR MANZANA

Sencor J/idal 1,4 libras
+ Preemergencia

Lasso 11/2a3 litros

Lasso 21/22a3 1,2 litros
+ Preemergencia +

Lorox 11/2a3 libras

Sencor 3.4al1/4 libras

Preemergente

+ Antes de sembrar *

Treflan (incorporado) 1a2litros

Las mezclas de erbicidas en sova dan un mejor control de malas hierbas. sin
embargo. esta es una operacion que requiere cuidado. especialmente cuando
se usa Sencor que causa danos a la sova si se sobrepasa la dosis apropiada.

En suelos livianos tarenosos) las dosis necesariamente deben ser menores
que las recomendadas. pero si los suelos son pesados. se puede aumentar
un poco mis la cantidad de erbicida. Cuando tenga duda. Consulte con =l
agente de extension de su localidad o con los téenicos de la compaiita que
distribuye el producto. antes de hacer las aplicaciones.

Datios catesados por erhicidas e sova.

En ciertos casos. los daios causados con erbicidas pueden confundirse con
algunas enfermedades. por lo que se presenta informacion que puede avudar
a reconocer el dano:

HERBICIDA DANO

Lorox Plantas amarillentas con la raiz deformada v el cuello danado:
los extremos de las hojas yuemados.

Treflan Hojas pequenas v arrugadas, raicillas ausentes 0 eseasas:
plantas enanas.

Sencor Raices deformadas v el cuello de las plantas peguenas
danado. Hojas con quemaduras v partes amarillentas.

Lasso Hojas arrugadas v arrolladas en forma de cuchara. extremos
de las hojas con arrugas gue le dan a la hoja forma de corazon.

También pueden presentarse daios causados por efecto de los residuos de
erbicida  usados en otros cultivos en la misma drea. en la cosecha anterior,
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Gesaprim Amarillamiento de las hojas con partes muertas.

3.4, 5-T Hojas nuevas alargadas. muy arrugadas y duras al tocarlas.

IX
INSECTOS DE LA SOYA Y CONTROL

En toda siembra de soya se encontrarin insectos, algunos que potencialmente
pueden llegara ser problematicos si la poblacion crece en forma desmesurada.
en cuyo caso serd necesario el control.

Existen insectos que se alimentan del follaje o de otra parte de la planta uni
camente. en tanto que otros dafan varias partes de la misma.

Algunos de los que hasta el momento causan daiio en plantaciones de soyaen
Costa Rica se describen a continuacion.

FIGURA 5: Ei "Chinche hediondo’’ (Naezara viridulal puede causar reduccion e8n al rendimiento y
danar el grano.



Insectos que causan dario en pluntaciones de sova,

Nombre Comin | Nombre Cientifico Descripcion Dano
Chinche Nezara viridula Adulto de color | Pican las vainas
Hediondo verde, de 1.5 cm. | tiernas y extraen

longitud que des- | los jugos daiiando
piden unmal olor. | los granos y redu-
(Figura No. 3) ciendo asi el ren-
dimiento.
Vaquita Diabrotica spp. | Adulto de color | Perforan el follaje
" | verde claro con 4 | y los tallos; cuan-
. pares de franjas a- | do muy numero-
marillos, sos pueden causar
Aprox. Smm. de | bajas en el rendi-
longitud. miento.
Gusano de Heliothis zea Larvas (gusanos) | Perforan el follaje
maiz - de color caté claro | v también las vai-
con la cabeza ana- | nas y pueden cau-
ranjada y de unos | sar severas pérdi-
3 cm. de lontitud. | das en rendimien-
to.
Vaquita Cerotoma Adulto de color | Perforan las hojas
ruticornis negro con 6 pares | tiernas y daian las
g de manchas ama- | vainas.
rillas. Aprox.3mm.
longitud.
Gusanos Feltia, Larvas de habitos | Cortan los tallos
cortadores Agrotis, etc. nocturnos que vi- | de las plintulas v
—_— ven en el dia en | se alimentan del
el suelo. follaje.
CONTROL DE INSECTOS
NOMBRE RECOMENDACION

Chinche hediondo Metil Parathion (Folidol) 1 Iba. i 2,manzana.

{Nezara viridula)

Lannate 1.2 a | Iba. i a:manzana.

Sevin | 1.2 Ibas. i a.manzana.

Se recomienda realizar el control del chinche hediondo. cuando se encuentra
I chinche por metro lineal. lo cual se puede conocer usando una red o sa-
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cudiendo las plantas en una manta.
lnsectos del Sevin 1 1/2 tbas. i a/manzana.
fullaje

Lannate 1.2 a | 1ba, i aymamzami.

Metil Parathion (Folidol) 1 Iba. i a/manzana.

Gusanos cortudores Mezcla de afrecho con Dipterez { oz/lba. de afrecho a—
plicado en forma himeda por la tarde.

X
ENFERMEDADES DE LA SOYA

Es posible que en una siembra de sova se presenten daios causados puor i
croorganismos v I severidad de esos dafos dependers de una serie de favio-
res entre los que estin:
{ .. Susceptibilidad del material al ataque.
2. Condiciones ambientales.
3. Presencia de microorganismos dafinos.
Frecuentemente algunos patdgenos que atacan la soya se encuentran dice-
tamente en la semiila, en tanto que otros provienen del suelo u de vt

campos de soya en los cuales se encuentran presente.

Lous microorganismos que causan enferimedades en la soya perlenecen i@ los
tres grupos: a Hongos b. Bacterias y c. Virus.

Aunque la soyi es un cultivo de reciente introduccion, va existen problenyas
causados por enfermedades y se han observado en el cantpo vtras (que prciien
llegar, con el tiempo, a constituir problema por su naturalesa.

Algunas enfermedades comunes de 1o sova en Costa Rica.

s

Nombre comun d

re FAIEES - Microorganismy causal Dado o sttomas
la enfermedad

Paistula bacterial Xanthomnas \lanchas en lias hojas de 1u-
phaseoli. mano V:]l‘l:.]‘dﬂ de color cate
. rojizo a calé oscuro yue ten-

var sojensis. -
den a unirse v romperse.
Mancha parpura Cercospora Mancha ptlirpura en la super-
dge la semilla kikuchii ficie de los granos. No afecta

el rendimiento aunque  las
semillas afectadas muestran
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Mosaico comin (Virus SMV)

Marchitez de las Pythum spp.
pléntulas

baja germinacion. Es un fac-
tor de apariencia principal-
mente,

Plantas afectadas muy tem-
prano: se quedan pequeiias
v faltas de desarrollo: las
hojas se arrollan hacia abajo
arrugindose. En algunos ca-
sos las semillas muestran
manchas uniformes de color
negro.

Pudricion de la base del tallo.

Los patogenos causantes de las cuatro enfermedades mencionadas son trans-
portados en las semillas. de manera entonces que la mejor medida de control
es el uso de semilla sana y procurar el uso de variedades menos suscepltibles.

FIGURA 6: Las tres enfarmedades mas comunes en plantaciones de soya en Casta Rica son: Pustula
bacterial (A}, Virus del mosaico comun que ss manifiesta en |a semiila (B}, vy ta Mancha
purpura del grano que también s8 manifiesta en 1a semulta (C).



Xl
USO DE DEFOLIANTES ANTES DE LA COSECHA

Aunque la soya al compietar su ciclo de vida suelta las hojas, en ciertos casos
en que se requiere uniformar y preparar la plantacion para la cosecha es reco-
mendable aplicar defoliante. EI Gramoxone razon de 1 litro por manzana
da buenos resultados.

Xn
COSECHA

Al momento en que el follaje se torna de color amarillo v las hojas comienzan
a desprenderse se puede proceder a la cosecha siempre v cuando el contenido
de humedad del grano lo permita, pues de otra forma las varnas tienden a
abrirse v expulsar los granos. Cuando el contenido de humedad del grano sea
superior a 12% se debera secar hasta llevarlo a ese valor antes de almacenarla.

FIGURA 7: Es importante proceder con la cosecha al momento que las plantas aparezcan con al
follaje amarillento y gran parte de las hojas desprendidas. Como las vainas en muchas
variedades tenden a abnr y expulsar 1as semillas no debe esperarse para cosechar hasta
ol momento que el campo luzca comao en la fotografia.
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LI grano de sova tiene la tendencia a cubrirse de polvo por el aceite que con-
tiene: en ningir caso se debe Tavar o exponer a L luvia tratindo de mejorar
la apariencia del grano.

La cosecha puede realizarse en forma manual para trillar mecanicamente o
mediante una cosechadora tcombinada) del tipo que se usa para arroc.

En el caso de usar una cosechadora serd necesario reducir la velocidad del
cilindro a 500 rpm v ajustar las cribas v el molinete para la minima pérdida.

XIl
PRODUCCION DE SEMILLA DESOYA

La produccion de semilla de sova requiere de una serie de cuidados adiciona-
les respecto a la produccion de grano comercial. Uno de los factores mas im-
portantes en la produccion de semilla de sova es la sanidad def cultivo. pues
como se dijo anteriormente al hablar sobre enfermedades. muchas de las que
pueden llegar a producir pérdidas econémicas grandes son transmitidas por
medio de la semilla.

Para asegurar una plantacion de sova sana es absolutamente indispensable
sembrar semilla sana. con buena germinacién v vigor: a fin de lograr o ante-
rior se recomienda que con suficiente anticipacion a la siembra localizar la
semilla v comprobar la calidad v condicion sanitaria de la misma enviando
una muestra representativa para que sea analizada en el laboratorio oficial
para el analisis de semiilas localizado en la Universidad de Costa Rica en
San Pedro de Montes de Oca.

Caracteristicas de wna buena semilla de soyva.

Una semilla de sova de buena calidad deberad tener las siguientes caracteristi-
cis:

Germinacion 83% o mavor

Maierin inerte (oasura v granos inmaduros)  0.5% o menor

Semilla de otros cultivos 0.0%
Senilla de matas hierbas 0.1% o menor
Plantas enfermas 1.0% o menor



Atencion a la parcela para la produccion de semilla de soya.

Para la produccion de semilla de sova se deben escoger los suefos de mayor
fertilidad v con buen drenaje. Aunque en general para la produccion de semi-
lla de sova las operaciones de inoculacion. siembra. fertilizacion. control de
malas hierbas e insectos son las misimas recomendadas para la produccion de
grano comercial. se requiere ademis especial cuidado de (ue el terreno no
haya sido cultivado de soya durante por lo menos un ano.

La produccion de semilla demanda una vigilancia constante para eliminar o
controlar a tiempo los ataques de enfermedades e insectos. Una prictica reco-
mendable a fin de lograr un grado adecuado de sanidad de la semilla es la
aplicacion del fungicida “Benlate™ al momento de la floracion y de nuevo
durante el periodo de llenado de vainas a razén de | lba. | manzana en
ambas épocas.

Conservacion de la semilla de sova:

Para coi _2rvar la semilla de soya con un buen grado de calidad es  necesario
almacenarla a baja temperatura (+ 5 C) v humedad ambiente (50% humedad
relativa).

Se recemienda a los agricultores NO tratar de guardar su semilla de un ano
para otro pues inevitablemente se deteriorard v en el cultivo de sovia la cali-
dad de la semilla influye mucho en la produccion.

X

CUADRO PARA EL DIAGNOSTICO DE PROBLEMAS
EN PLANTACIONES DESOYA

| Etapa. SIEMBRA A [5 DIAS POSTERIORES A LA MISMAL

SINTOMA | CALUSAS
Espacios en el surco en que no han 1 Distribucion de la semilla puco uni-
aparccido plantas. I forme. problemas de sequia o bajn
ogerminacion,

1)

Ataque de hongos causantes de la
marchites.

Semilla podrida o plantitas marchitas

Plantitas deformes. © Dano de erbicida.

Tailos de las plantitas cortados o
comidos en la base.

Danos por insectos cortadores,

Sistenya radical de color cafié oscuro Daio por contacto directo con el
v hojuelas v partes de las plantitas | fertilizante,
quemadas.,

wh




Il Etapa. ESTADO DE PLANTULA A L\ FLORACION,

CAUSAS

Plantas marchitas o muertas en sec-
lores (parches).

Hongos que atacan el sistema radical.

Plantas enanas v con el follaje de
culor verde palido amarillento.

Deficiencia de nutrientes. Daiius por
herbicida.

Hojas con manchas irregulares pe-
queias de color café.

Pustula bacterial.

Follaje agujereado.

Dano de Insectos.

Plantas enanas mostrando tloracion
antes de los 40 dias posteriores a la
siembra.

Variedad v época de siembra inade-
cuada.

It Etapa. DE LA FLORACION A LA COSECHA.

SINTOMA

CALSAS

Hojs con manchas irregulares de
color café,

Pustula bacterial.

Vainas no llenan en forma normal v
e secin.

Chinche verde.

Follaje agujereado. en casos severos
salamente quedan las nerviduras de
las hojas.

'

Insectos del follaje.

Llenado de vainas lento v semilla
muy pequena.

Deficiencia de agua v
siembra madecuada.

época de

Semillas con manchas regulares  de
color negro sobre el tondo crema.

Virus de mosaico de ke sova,

Semilla con manchas de celor mora-
do sobre el fondo crema.

Hongo Cercospora kikuchii.

Semilla con arrugas v de color verde
palido.

Grano cosechado con alto contenido
de humedad. inmaduro.
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XV

CALIBRACION DE EQUIPOS PARA FUMIGACION

Ronald Jiménez *
Enrique Villalobos*

*Centro para Investigaciones en Granos y Semillas. Facultad de Agronom .
Universidad de Costa Rica

La calibracion adecuada de los equipos empleados en la aplicacion de herbi-
cidas v otros productos quimicos de uso agricola es fundamental.

Con la idea de suministrar un método simple para la calibracion de equipos
de fumigacion, se hizo una adaptacion al Sistema Internacional del Procedi-
miento recomendado por el Servicio de Extension Agricola de la Universidad
de Ulinois. considerando que éste puede ser de zran utilidad para estudiantes
de agronomia. extensionistas agricolas o agricultores que de una u otra forma
estin relacionados con el uso adecuado de los equipos de fumigacion.
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El procedimiento que se presenta es atil para cualquier tipo de aspersion que
se emplee vy puede ser usado ficil y rapidamente. una vez que se ha definido
la forma en que se aplicara el producto.

Procedimienieo.

Paso 11 Seleccione y determine una velocidad de operacion apropiada. Mida
una distancia de 50 metros bajo condiciones de campo existentes
(condiciones en que se va a operar) y tome el tiempo que tarda el
tractor en recorrer los 30 metros.

Velocidad (KPH) 180 (Ec. 1)

tiempo (segundos) para recorrer 50 m.

Ejemplo: si el tractor tarde 22.5 segundos en recorrer los 50m.. la velocidad
de campo seri de 8 km.h. (8KPH),

Paso 2: Determine el volimen de aplicacion sugerido para el producto en
cuestion. en lt;ha. Nota: Volumen de aplicacion se considera los
litros de agua mas el producto quimico por hectdrea tratada.

Paso 3:  Utilice la siguiente formula pars determinar el flujo requeri-
do. (lt,min).
Lt/min - Jt.ha x KPH x W (Ec.)

60.000

Ltiztha = litros por hectdrea (paso 2).
Lt/min - litros por minuto. en la salida de la boquilla.
KPH - velocidad en Kilometros por hora (paso |)

w ancho de patron de boquilla t¢m.):
Método de traslape ("boom™): W -espacio entre orificios

Método de banaa: W — ancho de la banda.
Médoto de goteo: W - ancho rociado por boquilla.

Ejemplo: Para aplicar 185 Lt'ha a una velocidad de 8 km h. con un espacia-
miento entre orificios de 30 em. en un sistema de fumigacion tipo “boom™
se requerira un flujo de 1.233 It/min.

lt/min = 185 x50 I
60.000

L2353 1t min,

Ejemplo: para aplicar herbicida en una banda de 35 em.. a una velocidad de
8 kmih., empleando un volumen de aplicacion de 37 Lt. por hectirea. se
requiere un flojo de 0.1726 Lt min,

Lt/min 37 v 8 x 133 0.1726 (1t min}
60.000
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Paso 4:

Paso §:

Paso 6:

Paso 7:

Paso 8:

Paso 9:

Paso 10:

Seleccione e instale la boquilla apropiada que entregue dos litros/ha
determinados (paso3). cuando se opera dentro del rango de presion
recomendado.

Llene parcialmente el tanque con agua y haga operar la aspersion
dentro del ambito de presion determinado. Coloque un recipiente
en la salida de cada boquilla y controle si todas las boquillas entre-
gan ¢l mismo volimen de agua. Reemplace todas las boquillas que
varian mas de un 5% del flujo promedio para el tamaiio de boqui-
lla usada.

Determine el flujo de agua por boquilla. colectando el agua de una
de las boquillas. Compare la cantidad colectada con la que se de-
termino en el paso 3.

Ajuste la vdlvula de presion v repita el paso 6 hasta que la cantidad
de agua liberada sea la misma a la requerida en el paso 3. Si la pre-
sion requerida no esti dentro del imbito recomendado. se debe
recalibrar seleccionando un volimen diferente de aplicacion (pa-
sos 2 v 3) variando la velocidad de operacion (paso 1) o cambian-
do el tamano de las boquillas (paso 4). Es muy importante que la
presion final se mantenga dentro del dmbito de presion recomenda-
do.

Llene el tanque con agua hasta la mitad. Adicione la cantidad de
herbicida requerido v termine de llenar el tanque con agua. Nunca
coloque el herbicida concentrado en un tanque vacio.

Haga poner el equipo de aspersion a la velocidad determinada en
el paso 1 y la presion determinada en el paso 7. Después de atomi-
zar una cierta cantidad de hectdreas. verifique si la aplicacion apro-
piada se mantiene.

Después de un cierto tiempo es recomendable recalibrar el equipo
de aspersion repitiendo los pasos 6 v 7. Si el flujo del liquido ha
cambiado en un 10% es apropiado cambiar las boquillas.
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XVI
TABLA PARA CONVERSIONES

Interconversion de algunas unidades del sistema inglés v del sistema intern:-
cinnal importantes en la aplicacion de productos quimicos.

PARA CONVERTIR MULTIPLIQUE POR PARA OBTENER
Hectareas 14314 manzana
manzanas 0.6986 hectireas
acres 0.4047 hectireas
hectireas 24710 acres
Jacres 0.5793 MEaNZanas
manzanas 1.7262 acres
aialones 3.7830 litros
litros ' 0.2642 galones
hetelas 0.6700 litros
litros 1.4925 batellas
botellas 0.1770 wilones
wilones 5.6457 hotellas
cuarto tUSA) 1.9460 litros
pinta tUSA) 0.4700 litros
Kilogramos 2.2045 libras
fibras t USA) 0.4336 Kilogramos
anzis 25.7500 [QRIBTIN
Lo 0.0347 00/ as
onzas fluidas 29.5700 cm.cubicos




