
I. r ,
,,) \ .. ' 

-', 1\ ' /"--
, . .' ').) -

COMMERCIAL PRODUCTION OF SOYBEANS IN COSTA RICA 

An Agro-economic Feasibility Study 

Conducted for CARE/USAID OPG 515-0127 

by 

Dr. John Bieber, Florida State University (USAID) 

Dr. Vicent Cusumano, USAID/W 

Dr. Michael Schwartz, USAID/W 

in colabora tion 'In. th 

Ing. Rodrigo Alfaro, MAG/CR 

Ing. Abel Coto, MAG/CR 

Ing. Manrique Fernandez, CARE/CR. 

January/February 1979 



TABLE OF CONTENTS 

Summary 

Introduction 

l1ethodology 

Location of Soybean Production 

Producing Soybeans in Costa Rica: Research and Farm 
Experience. 

Soybean Production: Costs and Returns 

Conclusions 

Recommendations 

Appendices 

I. Study contacts 

II. Proposed Itinerary of Soybean Observation Trip 

III. Cultivo y Produccion de Soya en Costa Rica 

1 

2 

4 

5 

15 

18 

38 

39 

45 

46 

47 



SUMMARY 

Stimulated by a guaranteed (though small) national market there 

has been renewed interest toward introducing soybeans into Costa 

Ri.ca at a comr.lercial level. The Ministry of Health nutrition pro

g~am, and complementary processing plant, will provide sufficient de-

mand to utilize soybean production from 800-1,000 hectares. Concrete 

support has been offered 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 experience 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 qq/ha). 

7 

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 

f. it is a priority area for crop diversification as de
ter~ined by government planning. 
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In order that this first attempt to introduce the crop on a sig

nificant level have the greatest possible chance of success planning 

and coordination are key elements. Due to its vested interest in the 

project, and the availability of time and resources, CARE will perform 

important functions during the 1979 planting season: 

a. coordinate the inputs of the participating institutions, 

b. monitor crop progress, 

c. provide technical assistance to farmers, 

d. provide seed and innoculant, and 

e. 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 objp.ctive of 

these discussions was to establish 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 infr3-

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-51S-0127) for a project hav

ing the dual purpose of soybean production and a low cost processir.g 
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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 blen~ed foods and protein supplements; and 2) demonstrate the eco

nomic fea~ibility of producing soybeans in Costa Rica for use as a raw 

material for the production of nutritious 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, equipped and a management service contract 

is about to be signed for the operation and management of the plant. 

The Ministry of Health (r10H/CARE) plant will thereby provide a guaran

teed market of a minimum of 1,500,000 lbs. (680 M.T.) of soybeans per 

year. This should serve to encourage and stimulate the soybean 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. 
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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 altern&tive 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 ~ational progr~ in soybeans. 
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Information for this study was derived from two sources: (a) in

terviews w~th officials representing research, extension, education, 

banking, insurance 3nd agricultural policy institutions . (Appendix I), 

and (b) reports provided by the Central Bank of Costa Rica, CARE, 

USAID/CR, the Ministry of Agricult~re, INTSOY, and the University of 

Costa Rica. The study was conducted during the period January 29 to 

February 9, 1979. 

LOCATION OF SOYBEA~ 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 Pa~ific 

Zone. 

In the Central Valley most agricultural land is dedicated to 

high valued horticultural and permanent export crops, shown in Table 1. 

Soybeans cannot compete with the income producing capability of coffee, 

tomatoes, onions and potatoes in this region, nor are the topography 

and elevation of the area suitable for soybean cultivation. At the 

higher elevations (and lower temperatures) of this zone soybean yields 
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TABLE 1. CROP AND LIVESTOCK CONTRIBUTION TO FAru1 JVALUE OF PRODUCTION 
BY REGION 

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. 8 31 61 
5 to 10 Ha. 10 47 43 
10 to 20 Ha. 12 45 43 

SOURCES: From Daines, ~epresentative Small Farm Analysis, Table 22. 
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are relatively low. In addition, topography is normally too steep for 

-
mechanized production techniques. 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 crops. Approximately 44% of the value of agricultural 

production is from banana, plantain and cacao. Also, major problems 

for soybean production in this area would be encountered due to exces-

sive rainfall throughout the year. 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 ~umidity 

c~r;jitions during much of the year will be accompanied by problems in 

mechanical planting and harvesting, and weed control. There are areas 

within this region (U9ala, 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 9roduction. However, on the flatter land soy-

beans would have to compete with corn and rice, and the rainfall 9at-

ter~s favor ric9 and corn production. This region, however, is likely 
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TABLE 2. LAND CLASS CH1.RACTERISTICS BY PHYS I CAL ZONE HJ COSTA RICA 

SOIL TYPE 1:/ 

Class I 
II 
IV 

Forest 

TOPOGRAPHY 

Level 
Steep 

TEMPERATURE 

\vann 
Temperate 
Cold 

RADIF.ru,L 

Dry 
Humid 

Pacific 
Litoral 

19 
32 
12 
37 

34 
66 

90 
9 
1 

68 
32 

PACIFIC: Guanacaste, Puntarenas 
CENTRAL NORTHERN: Alajuela, Heredia 
EAST CENTRAL: San Jose, Cartago 
ATLANTIC: Limon 

ZONES 

Central 
Northern East 

% 

28 12 
53 15 

6 9 
13 64 

34 14 
66 86 

80 8 
17 82 

3 10 

12 45 
88 55 

Atlantic 
Litoral 

30 
10 
15 
45 

80 
20 

91 
9 

0 
100 

Class I 
Class II 
Class IV 

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

as a rotation 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 (canlcula) during 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 



-11-

FIGURE 2. ANNUAL RAUl FALL DISTRIBUTIOH IN THE GUANACASTE REGION 
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Presently large areas of Guanacaste are planted in rice and tlle 

yields in this zone are substantially below those in other zones 

(e.g. South Pacific). In addition, as indicated earlier, the irregu-

larity of rainfall during the latter part of the dry season has a ne-

gative effect on the 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 ~:cdu' ~ion in the Dry 

Pacific Zone over the next few' years. To date, sc.rghum and cotton 

have been identified as alte~native 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 

oil creps, have been identified as a promising activity because of 

several attributes: 

lower moisture requirement tr:an 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 c~n 
be used in soybE::!an proaucrion aild handling. 

The market offered by MOH/CA?£, although limited, bridges an im-

portant gap often encoun:ered when attempting to introduce a new com-

mercial crop. 

The ?olicy declarations by the government in support oE soybeans 

have been backed by an offer to finance and insure, through ?ublic 
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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 rea~on for choosing the Dry Paci

fic (and secondarily the South Pacific) zone as the principal target 

area is the mechanization capability which already exists. It 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 ric8 production, it is seen that it could become available 

to soybeans (and sorghum) as rice areas are diminished. 
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TABLE 3. Nm1BER OF MECHANIZED HARVESTERS IN COSTJt 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 Agric\:,ture, and CARE-Costa Rica. In spite of this rather long ac

quaintance with soybeans in :osta Rica, little is available on 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 CJsta Rica's experience to date 

(Appendix III). 

Tables 4-6 indicate yields which have been obtained in trials with 

different varieties, locations and ?lanting 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 yields obtained in 

field trails does not enlighten us as to ?roblems in harvesting due to 

wet conditions (a high risk with ~ay/June plantings), nor grain quality. 

However, it must be noted chat this is the only information available 
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, 
TABLE 4.' AVERAGE SOYBEAN YIELDS FOR DIFFERENT· PLANTING PERIODS IN 

GUANACASTE, 1968 (EXPERIMENT STATION RESULTS) 

Month of Planting 

June 

July 

August 

September 

Variety: Improved Pelican 

Average Yield 
gq/ha. 

46.2 

42.1 

34.1 

23.1 

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

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

)1onth of Planting Average Yield 
gg/ha. 

May 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 Rodr igo Alfaro ~1., "Pruebas ComRara ti vas de Cul ti vares de 
Soya en Cinco Epocas de Siembra en Guanacaste", Agron. 
Costar., 1(2): 129-141, 1977. 
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TABLE 6. EXPERI~mNT STATION RESULTS WITH DIFFERENT SOYBEAN VARIETIES 
IN GUM~ACASTE, COSTA RICA 

Variety Planting Date Yields 
qq/ha. 

ImEroved 

Pelican 18/8/76 45.4 

3/9/75 39.8 

6/10/75 31.1 

AverE..qe: Improved Pelican 38.8 

Jupiter 18/8/76 41. 7 

3/9/75 41.7 

6/10/75 46.5 

Average: Jupiter 43.3 

VFV-1 18/8/76 55.5 

Average: VFV-1 53.5 

Clark-63 19/8/76 55.6 

3/7/75 36.7 

6/10/75 30.0 

Average: Clark-63 40.8 

Source: Rodr igo .lUf aro M. "Pruebas Compara ti vas de CuI ti vares 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 the 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 qq) 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 CA~-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 ~h~ ex-

perience. Again, one can be encouraged by the higr! yields obtained by 

a few farmers, but there were over 50% of the farm trials which yield-

ed less than 8 qq per hectare. 

SOYBEAN PRODUCTION: COSTS AND RETURNS 

In order that production costs calculated for this study have a 

wide range of application, farm budgets for soybeans were estimated 

for two levels of production technology: mechanized and semi-mechaniz-

ed. These budgets (Tables 7 and 8) represent a composi~drawn from 

information prepared by the Centr~l Bank, for credit purposes; the In-

sura.nce Institute, to determine levels 0: coverage; CARE, based on 

their experiences in 1977; and the results indica.ted by experimental 
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data. Technical coefficients 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 qq. 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 qq., principally as a result of a more intensive 

use of labor in weed control and harvesting. 

These high costs associated with the 3emi-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 extr2me for a semi-mechanical operation. 

Yields 

In calculating the farm budgets an average yield of 25 qq. per 

hectare was used. It is to be expected that as experience is gained 

with soybeans the potential ccn~ercial yield will increase, and a 

higher proportion of farmers will attain acceptable levels of produc

tion. 

http:03,935.60
http:02,883.00
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TABLE 8. ESTIHATED FARM LEVEL BUDGET FOR GROWING SOYBEANS IN 
GUANACASTE, COSTA RICA - (SEMI-MECHAIUZED FAR11) 

Explanation 

Labor and Machinery Cost 

1. Land preparation 
2. Hand planting with fertilizer 
3. Spray applications 
4 . Weeding (2 times) 
5. Harvesting (hand pulling) 
6. Threshing 
7. Transport 
8. Subtotal 

l-1a ter ials 

9. 
10. 
11. 
12. 
13. 

Seed and inoculant 
Fertilizer 10-30-10 
Soil insecticide 
Insecticide 
Subtotal 

O':.her Costs 

Unit 

5.65 m.hr. 
40.0 p.hr. 
18.0 p.hr. 

160.0 p.hr. 
160.0 p.hr. 

25 qq 
25 qq 

1. 50 qq 
150 kgs 

20 kgs 
1 It. 

14. 
15. 
16. 
17. 

Use of sacks 25 sacks 
Social charges 
Interest (12% per annum-6 Mos.)* 
Subtotal 

Total Cost per Hectare (8+13+17) 

Per Hectare 
Cost rz 

621.50 
160.00 

72.00 
640.00 
640.00 
500.00 

50.00 
2,603.50 

450.00 
300.00 
248.00 

90.00 
1,088.00 

50.00 
44.10 

150.00 
244.10 

3,935.60 

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

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

http:3,935.60
http:1,088.00
http:2,603.50
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MOH/CARE will pay ¢160/qq for the 1979 harvest, subject, of course, 

to the standard adjustments made for moisture and impurity levels. This 

pr~ce 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 ?ortion of labor innut is provided by the family. 

Sovbeans as an Alternative Croo in Guanacaste 

In the previous section, it was demons~rated that there exists a 
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TABLE 9. NET RETUru~* TO ONE HECTARE OF LAND IN SbYBEAN PRODUCTION 
IN GUANACASTE, COSTA RICA - (HECHANIZED FARH) 

Prices 
(Z/gq 20 

Yields - qq/ha. 
25 30 35 

130 

140 

150 

160 

170 

* 

-163.00 

37.00 

237.00 

437.00 

637.00 

367.00 

617.00 

867.00 

1,117.00 

1,367.00 

897.00 1,427.00 

1,197.00 1,777.00 

1,497.00 2,127.00 

1,797.00 2,477.00 

2,097.00 2,827.00 

Basec on an estimated cost of (Z2,283.00 per hectare pre-harvest costs. 
Total costs include this amount plus ~120.00 for each 5 qq. of pro
duction which represent harvest and post-harvest handling costs. 

http:02,283.00
http:2,827.00
http:2,097.00
http:1,367.00
http:2,477.00
http:1,797.00
http:2,127.00
http:1,497.00
http:1,777.00
http:1,197.00
http:1,427.00
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TABLE 10. NET RETURN* TO ONE HECTARE OF LAND IN SOYBEAN PRODUCTION IN 
GUANACASTE, COSTA RICA - (SEMI-MECHANIZED FARM) 

Prices 
!Z/qg 

130 

140 

150 

160 

170 

20 

-1,087.60 

887.60 

687.60 

487.60 

287.60 

Yields - qg/ha. 
25 30 35 

-685.60 -283.60 118.40 

-435.60 16.40 468.40 

-185.60 316.40 818.40 

64.40 616.40 1,168.40 

314.40 916.40 1,518.40 

* Based on an estimated cost of !Z2,695.60 per hectare pre-harvest costs. 
Total costs include this amount plus !Z248 for each 5 qq. of production 
which represent harvest and post-harvest handling costs. 

http:02,695.60
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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 

~92.30 at 40 qq/ha. and ~2,552.35 at 70 qq/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:~82, 

27 qq/ha. of soybeans would complete with 55 qq/ha. of corn on the me

chanized farm. However, much uncertai~ty exists regarding the yields 

which would be obtained for corn in Guanacaste. The 1973 Agricultural 

Census indicates that average per hectare yield 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 

yields of 55 qUintales per hectare used by the Insurance Institute 

arc 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 qq/ha. level. In 

1973, the agricultural census reported an average rice yield in the 

Dry Pacif~c of about 35 quintales per hectare. At this level of rice 

productivity, soybeans ~ould be able to compete if yields averaged 25 

quintales, and price per quintal were ~160. 

http:02,552.35
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TABLE 11. NET RETURN TO LAND IN CORN PRODUCTION IN GUANACASTE GIVEN 
FLUCTUATIONS IN YIELD (PRl;CE = ~82/qq.) 

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

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
http:2,552.30
http:2,142.30
http:1,732.30
http:1,322.30
http:1,137.70
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TABLE 12. NET RETURN TO LAND IN RICE PRODUCTION IN 
GUANACASTE GIVEN FLUCTUATION IN YIELDS 
(P~ICE = ~132.10) 

Yield ~eturn/Hectare* 

(qq/ha) (~) 

25 208.55 

30 451.95 

35 1,112.45 

40 1,772.9~ 

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 ~3,51l.05 

http:03,511.05
http:5,735.95
http:5,075.45
http:3,754.45
http:3,093.95
http:2,433.45
http:1,772.95
http:1,112.45
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Similarly, in Table 13 it can ~e seen that sorghum (which is the 

most competitive crop with soybldns fro~ agronomic and marketing as

pects, as well as being a high priority crop for Guanacaste) will 

closely apprcximate soybean returns with yields over 50 quintales per 

hectare. In the 1973 Agricult~ral 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 qq/ha. of fiber are obtained (approximately 37 qq/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 conpeti tiye positions bet'Neen soy

beans and alternative crops in the Guanacaste region. The values 

shown should be taken more in the sense of indicators of tendencies 

and 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 eval~ation of the institutional position regarding soybea~ 

introduction into Costa Rica is based upon interviews and complementary 



-29-

j 

TABLE 13. NET RETURN TO LAND IN SORGHUM PRODUCTION IN GUANACASTE 
(PRICE = ~65) 

Yield 
(qq/ha) 

30 

40 

50 

60 

70 

Return/Hectare* 
( !Z ) 

651.90 

1. 90 

648.10 

1,248.10 

1,948.10 

* Based on an estimated cost per hectare of !Z2,601.90. 
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TABLE 14. NET RETURN TO LAND IN COTTON PRODUCTIon'IN GUANACASTE 
(PRICE = ~520.90) 

Yield ~/ 

10 

11 

12 

13 

14 

15 

16 

Return/Hectare· 
( (l) 

490.59 

30.31 

551. 21 

1,072.11 

1,593.01 

2,113.91 

2,654.81 

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

.!./ Quintals of fiber per hectare. 

http:05,699.59
http:2,654.81
http:2,113.91
http:1,593.01
http:1,072.11


-31-

TABLE 15. HINIMUa YIELDS NEEDED TO COVER PRODUCTION COSTS 
IN GUANACASTE AT OFFICIAL PRICES 

Product Himimurn Average Farm 
Yield/Ha. Yield/Ha. 

(qq) (qq) 

Corn 38.8 55.0 1/ 

Rice 26.5 36.5 

Sorghum 40.0 50.0 

Cotton 10.9 13.0 

.!/ Probably over estimated. 35-40 qq/ha. would more likely 
be a closer estimate for overall commercial corn produc
tion. 
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TABLE 16 POINT ESTIMATES OF TOT}I.L REVENUE, COST RETURNS TO ONE HEC
T~.RE OF LAND PLA.~TED IN SOYBEANS OR ALTE~NATIVE CROPS IN 
GUANACASTE, COSTA RICA 

Net 
Net Return 
Return % of 

Total Total to Total 
CroE Price Yield Revenue Costs Land Costs 

(It ) (qq) (It ) (It ) (It ) ( % ) 

Soybeans 

Mechanized Farm 160.00 25 4,000 2,283 1,717 75.2 

;·lechanized 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). 
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date obtaint::d from planning documents. Informa.tion gained from the 

former source is particularly difficul t ·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 cQordinate already existing ideas regarding soybeans. There ap

pears to be ~ concordance within the institutiQns 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 (IvlAG) and the Uni'Jersity of Costa Rica will, at mini

mum, continue at its present level. The University is working prin

cipally in variety 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 also have focused on the behavior of 

different varieties during different planting cycles. It, however 

would like to expand its program to encompass production technology 

and practices, including planting densities, fertilization, and weed, 

pest and disease control. There is interest in elev2ting 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 Producci6n 

(CNP) (marketing) The BC/8N has agreed to provide financing for up 

to 500 hectares principally, or entirely, in the Guanacaste region. 

To facilitate coordination between the BC/8N and other participating 

entities, e:<ercise 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 

~ill 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 8-10~ in accordance with 3N 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. I~S considers 

30 qq/ha. as a realistic obtainable yield, and at ¢160/qq. the aver

age value will be ¢4,800. Insurance covering 60% of this calculnted 

value would pay a maximum of ~2,880 in the case of complete loss. The 

premium to be charged for this coverage is computed at 6% of the maxi

mwn insured value, and is ¢172 per hectare. 

Marketing will be through the various offices of the Consejo Na

cional de Producci6n (CNP) (Figure 3) and the farmer will receive 

¢160/qq., less adjustments for humidity, impurities and damage which 

will be established according to accepted criteria. The CNP will per

form all drying, cleaning, handling, storage and transport needed to 

deliver an acceptable product to CARE/San Jose, and the price receiv

ed will reflect the C03ts 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 ~nnoculant 

Technical assistance 

~arket 



NICARAGUA \ .. " 

OCUNO ATLANTIca 

" .: .. F.", 1' ... ", .. 

PANAMA 
oeLANO PACIfICO 

COSTA RICj: jgenctaa do Compra del CMP. 

." ,-
w 



-37-

The several functions of the institutions indicated earlier are 

to be performed in the service of an ext~emely small group of farms, 

which represent an insignificant part of the national ag~icultural 

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 COOL

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 CNPj 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 ',-JQuld be highly recommendable that these agronomists present general 

concepts regarding soybean production to exten3ion agents in the areas 

so that maximum benefit 3.nd experience will be gained <.luring the crop 

cycle. 
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Finally, CARE is commited to the purchase of all produ~tion from 

farmers on the pre-planting register which CARE will develop. ~arket 

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 exist5 the farm ~evel infrastructure; 

e. The government desires greater crop diversi=ication; 

f. 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. ~OH/CARE has a 

vested interest in soybeans as an intermediate goal in its es

tablished nutrition program. Up to this ti~e uSAID/CARE and the 

GOCR have committed sufficient resources to the soybean 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 ass~rances 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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2. Both agronomists be located in the major pro

duction area during the crop cycle. 

3. CARE agronomists act in the capacity of agents 

of the Banco Nacional for crop inspection prior 

to ~ach credit dispersal. 

4. CARE agronomists organize a short trainj.ng ses

sion for tmG extension agents and Banco Nacional 

inspectors in order to acquaint them with the ba

sics of soybean produ~tion. This should be done 

no later than July 15. 

5. CARE organize and finance a trip to Ecuador and 

Peru 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. Representative of the banking institutions 

(either Central or Nacional) ; 

c. Representative of :'1AG research department 

(strongly suggest Ing. Eladio Carmona) i 

d. Representative of agricultural planning 

institution. 

With the exception of the researcher, pa~ticipants 

need only visit ecuador; the research representa

tive would benefit frcm a short stay in Peru 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 be~ause 

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 w0uld be satisfactory.) Due to the 

complexity of international exchanges, organiza

tion must be begun immediately, in case this re

commendation is accepted. 

B. The Consejo Nacional de Produccion (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 net have to be modified 

as the amplitude of the national _market increases. 

C. Ministry of Agriculture (MAG) research department should 

collaborate closely wit~ farmers and establish test, de

monstration, and experimental Qlots and areas in the pro

duction zone. This will give MAG additional experience 

while its research program is being p13nned 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. 

II. 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 presented does 

not ref~ect pessimism; it is only because the first 

possibili~y presents much simplier planning alterna

tives and actiivties.) 

A. Limited Success of 1979 Program 

In che case that results. of the 1979 season do ~ot reach 

expectations, a careful diagnostic must be made in an at

tempt to explain this failure. Subsequent actions will 
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depend upon the findings of the analysiis. MOH/CARE must 

also consider alternatives for obtaining raw materials 

for il~ 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 

producer"s for its needs, whi Ie the national soybean pro

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

B. Successful 1979 Program 

1. Production 

With a successful 1979 season it is probable that 

commercial interest 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 soybeans would represent 

a profitable alternative or complementary crop; in

tegration of the soybean program i~to 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 ~1CH/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 policy. 
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APPENDIX I 

Interview~, meetings and discussions were held with the following 
persons: 

A. Ministry of Agric~'ture 

1. 

2. 

3. 

4. 

5. 

Dr. 

Ing. 

Ing. 

Ing. 

Ing. 

Hern~n Fonseca - Minister 

Willy Loria - Vice Minister 

Eladio Carmona - Director of Agricultural Research 

Gilberto Ca~pos - Director of Extension 

Luis Bolanos - Assistant Director of Extension 

B. Instituto Nacional de Seguros 

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

C. Banco Central de Costa Rica 

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

D. Banco Nacional de Costa Rica 

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

E. Consejo Nacional de Produccion 

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

2. Ing. Manuel Jimenez - Commercial DeparL~ent 

F. Universicy of Costa Rica 

1. Dr. Ronald Echandi - Director of CIGRAS 

G. CARE-Costa Rica 

1. Mr. Justin Jackson - Director 

2. Ing. ~anuel Enrique Fern~ndez - Agronomist 
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APPENDIX II (very tentative - as a guide) 

General itinerary for Proposed Soybean Observation Trip to 

Ecuador (Peru): 

A. 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 Dur1n, 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 Jos~ Villacis 

(in private sector) regarding weed and pest control. 

7. ~1AG - Jorge Guti~rrez for overview-program level. 

8. MAG - Francisco Cevallos - overview-ministry/national level. 

B. Research 

Ecuador 

1. INIAP Experiment Stations, Pichilingue, Boliche and Porto

v12jO - regarding all short cycle oil crops. 

2. Ing. Jorge Matamoros, Sub-Director of I~IAP in Guayaquil. 

3. Visit large and small farms (include Dur1n farm in Quevedo). 

4. Talk to and visit MAG research personnel and research/de

monstration plots. 

5. MAG - Jorge Guti~rrez for overvie'tJ-program level. 

6. HAG - Francisco Cevallos for overview-ministry (National 

level) . 

7. I~IAP - Dr. Enrique .~puero - Director 
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Peru 

1. Research facilities. 

2. Farms. 

C. Bank Representatives 

1. Banco Central concerning Fondo Financieros operation. 

2. Banco de Fomenta regarding cro9 financing-Guayaquil. 

3. ~G Francisco Cevallos - overview - national level. 

4. Banco de Fomento - Quevedo. 

5. Experiment station-Quevedo? Boliche? 

6. Farm - esp. Dur!n 

7. Marco Penaherrera - Sub-Secretary MAG. 

8. Processing industry 

a. Oil 

b. Animal ff". 

D. Planning Representative 

1. National Planning Board - concerning role of short cycle 

oil crops. 

2. MAG planning. 

3. Experiment Station - Quevedo? Boliche? 

4. Farm - Durfn 

5. Jorge Matamoros - INIAP Sub-Director 

6. Francisco Cevallos - MAG. 

7. Jorge Gutierrez - t·1AG. 

8. Processing industry 

a. Oil 

b. Animal feed 
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9. Ministry of Health - if applicable, regardinq human con

sumption of soy products. 

10. l1arco Penaherrera - Sub-Secretary MAG 

11. Superintendencia de Precios 



OPG EVALUATION TEA!1 RECGr-lMENDATIONS 

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

a. establish operational feasibility of processing plant. 

b. develop a plan for the institutionalizat~of the plant 

within one year from the date of this evaluation. 

c. identify 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 CI~A to an appropriate Ministry of Health entity/depen-

dancy. 

The draft AID/Audit ~eport 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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AG RAD ECIM IENTO 

Los autores desean dejar constancia de su agradecimiento a 
todos y cada uno de los agricultores que han colaborado 
durante varios alios en los programas de evaluacion y repro
duccion de soya, poniendo a la disposicion sus tierras e insu
mos. En especial deseamos agradecer a los propietarios de la 
Hacienda Tempisque, la familia GiIlcn-Clachar, la colaboracion 
brindada a la mayoria de los programas de soya. 

Tambiendeseamos hacer nuestro agradecimiento extensivo a 
los profesores de la Facultad de Agronomla de la Universidad 
de Costa Rica, Ingenieros Agr ~ 110mos Primo Luis Chavarria 
y Gilbert Fuentes por haber tenido la gentileza de revisar 
los aspectos relativos a control de hierbas y control de insec
tos respectivamente. 

E1 apoyo de la Cooperativa Americana de Remesas al Exte
rior (CARE), y la agencia para EI Desarrollo InternacionaI 
(AID), que han hecho posible la difusion del cultivo de soya 
en el pais asf como la preparacion de este manual tam bien es 
aItamente agradecida. 



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 important£: fuente de alimento en las regiones 
tropicales. 

AI preparar el presente manual la intension de los autores 
ha sido la de ofrecer al cultivador de soya la experiencia 
acumulada en los pocos all os de existencia del programa de 
introducci6n. evaluaci6n y mejoramiento genetico de la soya. 
iniciado en el anD 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. 

ii 



i.QUE ES LA SOY A? 
La Soya es un cultivo m~y apreciado pO"lue las semillas. que son muy pare
cidas a los frijoles comlJnes. contienen bastanle aceite ( 18-21%); la soy:? 
puede ser hasta dlJs VeCfS mas nutritivl que la camp. de res y ofrece la posibi
Iidad de preparar con <!Ila platos y bebidas muy diversas. Muchos pueblos 
orientales. en esp~ci'JI los chinos. han vivido por sigJos con una dieta casi 
exc1usivamente a base de soya y arroz. 

Descripci6n de la planta: 

Como se dijo anterionnente. la soya en su cultivo es muy Jemejante at 
frijol comun. las plantas de uno y otro son muy parecidas sin embargo la 
planta de soya plesenta veUocidades que cubren las hojas. el taUo y las vainas 
que contienen unkamente dos 0 tres semillas. 

FIGURA 1: Plantas y granos d. SOYI Y d. frijol comun, not. las similaridadn y II~ difer.nci.lentre 
ambcn cuitivol. A-Pllntl Soya B.Plants Frijol Comun C.Grano Soya 
D.Gr.no Frijol Comun. 

EI mejor rendimienlo de la soya C,'.l relaci6n al frijol comun se debe princi
palmente a que la planta de soya p.oduce muchas vainas. generalmente mas 
de 90 por planla. mientras que el frijol prodU':e I!ntre 10 y 30 unicamente. 



II 

VARJEDADES 

En la soya al igual que en frijol cornun existen variedades que son diferen tes 
en el color de la sernilla: las hay negras y de tarnalto pequeno. muy parecidas 
al frijoI. asi como tam bien cafe. verdes y crerna. que son las preferidas para 
la industria. 

Existen pocas variedades de soya que muestran buena adaptacion a las condi
ciones de c1irna de Costa Rica. ya que las variedades que se cult ivan en las 
LOnas ternpladas no producen bien bajo nuestras condiciones. 

Variedades de Soyaadaptadas alas cOlldiciolles de Casta Rica. 

Color de 
Nombre de la variedad 

la Semilla 

'lJpi(t>r Crerna 
I 

PcJ(cano rnejorado C~ema 
I 
i 

I 
I 

Brasil L. 652 Crerna I 
I 

I 

FAO 27381 I Crema , 

SIATSA·194 I Crerna 
j I 

I 

I 
i SIATSA-31 I Crema I I I 

I 

i I 
Negr:l I SPS . 25 

I 
:"legro 

CIGRAS - 69202 Cafe 

Cicio Vegetativo en dias 
a partir de la siembra 

Ira. Siernbra 2da. Siem bra 
Mayo Agosto 

115-120 95-100 
I 

115-120 I 95-100 

100-105 85-90 

115-120 I 95-100 I 
107 I 95-100 

I 

107 ! 90-95 
I 

105-115 I 90-95 

-100-105 85-90 



III 

ZONAS DEL PAIS APTAS PARA EL CULTIVO DE SOYA 

Los lll~.iorl's r~\ldimil'\ltllS Sl' hall o\ltl'llido l'll ,il'milras l'lI la I'l'gi,'lll Ill-I Pal'l
lit'o sel'O: l':l\lt()Il~S de Filaddfia y Sallta em!. L1l' 1:1 Pwvilll'ia !ll' (;U:lIl:ll'astl' 
y cn l'I Padlil'o hlllllCLlIl l'll Ills l'an tlllll':-' Ik\~lJirrl" Parrita ~. Palmar, 

o 

o 

• o 

(' 

11~II.ICA O[ COSYA lltA 

(' 

" ., • o 

, 
(' 

o 

FIGURA 2: Es posibla cuitivar soya con mayor exito an las araas comprandidas dentro de las zonas 
demarcadas an el mapa. 

IV 

EPOCAS DE SID1BR.-\ 

La soya puede sembl'arse en primera durante el Illes de mayo 0 en poslera 
antes de Ia segunda quincena de agosto. Las plalltaciones sembradas en pri
mera se mueslran muy vigorosas y las plantas son de buen tammio: sin em
bargo, Ia cosecha coincide con una epoca muy 1I11viosa para la mayoda de 
las variedades adaptadas :1 las condiciones de Costa Rica, 10 clIal resulta en un 
grant) de pobre calidad comercial debido a los dalios que ocasiona el exceso 
de humedad dur:lI1te el mes de agosro. Por las r:lZones anteriores se recomien
da la siembra en segunda siempre y cuando se haga antes de la segunda quin
cena de agosto: siembras posteriores a la epuca recomendada resllitadn en 
relldimien tos bajos. 
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v 

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. EI pH 110 debe ser inferior a 5.5. de 
textura preferiblemente liviana a fin de que el agua no se encharque. 

Una bllena preparaciim del slIelo es determinan te ell la produccion de soya. 
EI terreno se ara y rastrea de manera que la superficie quede libre de terrones 
que luego afectan tanto la labor de siembra como la genninacion. 

VI 

PREPARACION DE LA SEMILLA PARA LA SIE~1BRA 

La soya. al igual que otras leguminosas. puede tomar nitrogeno directamentl! 
del aire a traves de microorg:mismos. bacterias fijadoras de nitrogeno. que se 
localizan en las raices de la planta. 10 que resulta beneficioso porque permite 
reducir la cantidad de nitrogeno que se debe agregar en el fertilizante y baja 
asi los costos. 

L:J presencia de las bacterias fijadoras de nitrogeno en las mices se nota por 
los pequeiios nodulos 0 abultamientos en las mismas. los cuales cuando estan 
activos al apretarlos en tre los dedos aparecen de color rojizo palido. 

FIGURA J: EI inoculant. (bact.ria •• fijadoras de nitr6Qenol puede ser 19regedo en la tolva de la sem· 
brador. cOl1juntament. con la semilla. Cuando II ,noculaci6n result. afecllva en las 
raicM de la. planta. de soya se observan an las raices nodulos como 10. d. I. fotD9rafia. 



VII 

SIEMBRA Y FERTILIZACION 

Dellsidad de Siembra 

En la mayoria de los cultivos al hablar sobre densidad de siem bra se haee en 
peso 0 volumen de semilla por area, sin embargo por la gran diferencia que 
existe entre las variedade<; en tamano de semillas. se reeomienda para soya 
hacer c:ilculo basandose el' el numero de plantas por manzana (0 hectarea) 
y no unicamente en la cantidad de semilla a sembrar. 

Una distancia de siembra que se ha encontrado adeeuada para las condiciones 
de Costa Rica es de 5 cm. entre plantas y 50 a 60 cm. entre surcos, 10 que sig
nifica que deben quedar aproximadamente 20 semillas por metro de sureo 
para 10 cual seran necesarias 100 a 125 libras de semi1la por manzana ( 130 a 
162.5 Ii bras por hectarea): la densidad entonces sera de 280.000 plantas 
por manzana. 

- ~~==~~~~~~~=-

'. 

~j' .;t.~~~~~ ~'o(-t. Vr 
--".I. ~:~ ~~p~r l'/~~~~~' / ~ I( ~ I y)? %l?" ~ '1' 1 

' So .... ,'1 I~/. 
Yo Ur', }-P ,,/ c'>!s, c,' It . 1j ,)11', 

/ ~ ~" ., ,,,.., , 'IY, 

Distancia'l1tre 5urcos 50 em. Distaneia entre plantas 5 em, 

Las recomendaciones an teriores son de tipo general. en algunos casos sera ne
cesario variar la densidad de acuerdo a la epoca de siembra, la fertilidad del 
suelo y el h:ibito de crecimiento. Asi valiedades propensas a volcarse y que 
ramifican mucho daran mejor resultado a menor densidad: en tanto que varie
dades con poca tendencia a volcarse 0 que ramifican poco podran sembrarse a 
mayores densidades. ya que la mayor densidad contribuye al aUl11ento ell la 
altura de las plantas 10 que intluye en que el material se vuelque can facilid:id. 

PmJi/lldidad de sielllbm 

La profundidad de siembra intluye muchu en la unifonnidad con que apare
cen las plantas sobre el suelo. Se recomienda sembrar a una profundidad no 
mayor de 4-5 cm. para la mayoria de los sue/os de Costa Rica. 

Fert iii :acz'()/l 

No existen aun suticientes datos sobre fertHizacion de la soya en Costa Rica 
pero en gelleral 'ie pueden describir las necesidades de fertilizacion de la soya 
asi: 
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1- LJ soya requiere ni trogeno. el cual puede ser suplido por 10 menos en 
una gran parte d(' las bal'terias fijadoras de nitrll!,!(,lIo ulla \l't 11m' l'stas 
se ellcuelltrell t!stablecidas l'lI t:'1 sudu (~ J alios dl' :Igrl'gar ilWl'ulo a 
la siem bra I. 

2- EI elemenro determinnnte en la produccion de soya es el fbsforo: aunque 
la planta requiere fosforo durante todo su cicio. el periodo de mayor 
demanda se ex tiende desde e1 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 produccion en la soya. 
el hecho de que en la mayoria de los suelos de Costa Rica existen 
naturalme.lte cantidades adecuadas de potasio Ie restnn importancia a 
la necesidad de aplicar dicho elemento. 

Con hnse en 10 nnterior es posible en terminos generales recomendar In utili
zacian ala siem bra ya sea de una formula completa como 10-30-100 12-24-12: 
en una cantidad de aproximadamente 3 a 4 quintales por manzana variandose 
segun el suelo y aplicando el fertilizante en bandas al lado de la semilla te
niendo el cuidado de que no que den ell contacto directo. 

VIII 

DESARROLLO DEL CULTIVO. CONTROL DE·~1AL\S HIERBAS 

Las plantitas de soya aparecen entre lo!. 5 y i dias despues de la siemhr~ si la 
semilla est a en huen estado: de no ser asi. consuite el cuadro 31 fin31 de este 
folie 10. 

Una vez germinnda la nueva planta de soya crece r:ipidnmente por espacio de 
5 IJ b semanas antes de que comiencen a notarse I:Is primeras tlores. L:J pro
duccion depende en gran parte del ~specto y condiciun de las plantas al mo
menlo de tlorecer. En general la mayoria de las v:lfiedades de soya crecen 
muy poco despu~s de la tloracion. 

En unn misma plnn ta de ~"ya es posible encon trar tanlo tlores como vainas 
a la Vf.'Z. pues la tloraciill1 no es mlly lIniforme y se prolonga por esp:lcio 
de tres ~emanas. Las primeras vain:ls se observan unos 10 J ias dt:'SllIU~S de 
aparecer la~ primeras tlores y el perlodo de Ilenado de vainus se ex tiende por 
espacio de 4 a 6 semanas. EI periodo de Ilenado de vain:ls es el mas imporran te 
\.'n relaciun al rendimiento. cualquier factor que afecte la planta. como la 

faIra de hUlTledad. dallos por insectos en el follaje y atras partes de la planta. 
afectar:i mucho el rendimiento. 
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FIGURA 4: EI p.riodo d.II .... M1o d. I •• Vlin .... muy crltico y deben r •• IiZirse laslabores ~rias 
y tom.r precauciones p .... nit.r problemas durant. _ p.rlodo del cultivo. 

La planta de soya habra lIegad,o a la madurez cuando las hojas tomen un 
color amarillo y la mitad de estas, anroximadamente~se hayan caido. Las 
variedades difieren. pero es comun en la soya que si el cultivo se mantiene 
en el campo por mucho tiempo despu ~s de que la planta ha lIegado a la 
madurez. ias vain as se abren y el grano caiga al suelo con la consiguiente per
dida. A fin de evitar perdidas por caida del grano al suelo es necesario al 
aproximarse d estado de madurez. diariamente y en especial a la hora mas 
calurosa del dia,observar si las vainas comien7.an a abrirse y proceder de inme
diato a la cosecha. 

COIl{ml de .Halas Hierbas. 

Posiblemente uno de los factores mas 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. 

EI control de hierbas puede efectuarse en Conna manual. mec:inica 0 median
te el uso de erbicidas. Existen un gran numero de erbicidas que pueden ser 
usados en soya: su uso depender:i de una serie de [actores 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 0 mec:inica an tes de 
que el cultivo se desarrolle 10 suficiente para "ahogar" por si mismo la 
maleza. La aplicacion de erbicidas cuando el cultivo esta grande no da buen 
resultado y se corre d riesgo de danar las plantas. 

7 



HERBIClDAS RECOMENDABLES PARA EL CONTROL UE 

\1ALEZ.-\S EN SOYA 

NOMBRE COMERCIAL APUC.-\CION C.-\NTIDAD POR \tANZANA 

Sencor 
+ 

Lasso 

Lasso 
+ 

Lorox 

Sencor 

+ 

Tref1an 

Preemergencia 

Preemergencia 

Preemergen te 

Antes de sembrar 

(incorp or:Jdo) 

314 a I 1,4 libras 

I 1/1 a 3 Iitros 

, 1/1 a 3 1/1litros 
+ 

I 1/1 a 3 libras 

3,4:J 1 I i4 libras 

+ 

1 a .2 Iitros 

Las mczclas de erbicidas en soya dan un mejor con trol de malas hierbas. sin 
embargo. esta es Ulla operacion que requiere cuidado. especialmente cuando 
se usa Sencor que causa dM10S :J la soya si se sobrepasa la dosis apropiada. 

En 'iuelos livianos (arellosos I las dosis necesariamente deben ser menores 
que las recomendadas. p~r() ,i los suelos son pes:Jdos. ~e puede aumentar 
un poco mas la c:m tidad de erbicida. Cuando tenga dud:J. C onsulte con ~I 
agente de extensi()n de su localidad () con los tecnicos de la compal'la que 
distrihuye el producto. antes de hacer las :lplicaciones. 

En cier!os l·a~()s. los d:1lios c:Jusados con erbicid:Js pueden confundirse con 
algunas enferlllcdades. por 10 que ~e present:J informacilin que plll'de ayud:Jr 
a reconoccr cl dalio: 

HERBICIDA D"\~O 

Lorox Plant:1s amarillent:ls l'on 1:1 rail defonllada y el cuello d;lIi:1do: 

Trellan 

SClleor 

Lasso 

IllS e'<tremos de las Iwjas quell1:ido~. 

H ojas peljllelias \' arrugatias. raicill:ls :lUSl'll Ics 0 escasas: 
plall tas cn:lnas. 

Raices defonnad:ls y el cuello de las plant:Js pequelias 
daliado. Hojas con quemaduras y partes :lll1arillenla~. 

Hojas arrug:ldas ~. arrolladas Cll fonn:J de L·lIL·hara. e\ IrClllo~ 
dc las hojas con arrugas quc Ic dan :1 la hoia form:1 de l·l)r:IIIJll. 

Tal1lbiL'1l plledcn prcsclllarsl' J:llios l':1I1,adll'; por L'fcL'lo de III' rL',idulI' dc 
crhicida usad()~ ell olrm Clillivos en la lllisllla ;ire:1. ell la l"1)'l'l"ha :lllll'rior. 
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Gesaprim Amarillamiento de las hojas con partes muertas. 

1. 4. 5 - T Hojas nuevas alargadas. muy arrugadas y duras al tocarlas. 

IX 
INSECTOS DE LA SOY A Y CONTROL 

En toda siembra de soya se encontrar:in insectos. algunos que potencialmente 
pueden \legar a ser problem:iticos si la poblacion creee en forma desmesurada. 
en cuyo caso sera necesario el control. 

Existen insectos que se alimentan del follaje 0 de otra parte de la planta uni
camente. en tanto que otros dailan varias partes de la misma. 

Algunos de los que hasta el momento causan dafio en plantaciones de soya ell 
Costa Rica se describen a continuacion. 

FIGURA 5: EI "Chinche hediondo" INezara virtdulal puede causar reducc.on eo' 01 rondim.ento y 
danar 01 grano. -- ---
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Insectos que causan daiio ell pi£lntaciones de so va. 

Nombre Comun Nombre Cientifico Descripcion Dano 

Chinche Nezara viridula Adulto de color Pican las vainas - verde. de 1.5 cm. tiernas y ex traen Hediondo 
longitud que des- los jugos dallando 
piden un mal olor. los granos y redu-

(Fig,ura No.5) ciendo asi el ren-
dimiento. 

Vaquita Diabrotica spp. Adulto de color Perforan el follaje 
verde claro con 4 y los tall os; cuan-

, pares de franjas a- do muy numero-
marillos. sos pueden causar 
Aprox. Smm. de bajas en el rend i-
longitud. miento. 

Gusano de Heliothis zea Larvas (gusanos) Perforan el follaje -
maiz de color cafe claro y tam bIen las vai-

con la ea beza ana- nas y pueden cau-
ranjada y de unos sar severas perdi-
3 cm. de lontitud. das en rendimien-

to. 

Vaquita Cerotoma Adulto de color Perforan las hojas 

ruticornis negro con 6 pares tiernas y danan las 

--
de manchas am a- I vainas. 
rillas. .-\.prox. 3mm. 
longitud. 

Gusanos Feltia. Larvas de habitos Cortan lo·j tallos --- nocturnos que vi- de las pl:intulas y eortadores Agrolis.l!tc. 
ven en el dia en se aiimen tan del 
el suelo. fo!laje. 

CONTROL DE INSECTOS 

NOMBRE RECO,\1E:'-lDACION 

Chinche hediondo ~1etil Parathion (F olidol) I Iba. i a, manzana. 
(Nezara viridula) 

Lannate 1,2 a I Iba. i a: manzana. 

Sevin I I 2 Ibas. i ;L m:lt1zana. 

Se recomienda realizar ei control del ~hinche hediondo. wando se enl'ttentra 
I chinche por metro lineal. 10 eual se puede eonocer usando una red 0 sa~ 
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cudiendo las plantas en una manta. 

Insec lOS Jel 
fllllaje 

Sevin I I ,/~ lhas. i a;manlana. 

L:umate I. ~ a I Iba. i adll:lll·l:lIla. 

~1etil Parathion t F olidol) 1 Iba. i a/manzana. 

Gusanos eorw1ores :\1ezcla de afrecho con Dipterez I oz/Iba. de afrechll a
plieado en fOnTla humeda por 1a tarde. 

x 

ENFER~1EDADES DE LA SOY.\ 

Es posible que en una siembra de soya se presenten daliu~ causados por 11\1' 

croorg:mismos y In severidad de esos dal'ios dependern de lIna serie de roil;, I

res entre los que est:in: 

Suseeptibilidad del material al ataque. 

, Condiciones ambientales. 

3· Presencia de lllicroorganisllIos danillu,o;. 

Freeuentemente algunos par6genos que ataean la soya sc encuelltr:lIl <Iii.:',' 
tamente en 1a semilla. en lanro que orros provienen ocl ,lie I" II de \11 ", 

campos de soya en los cuales se enClientran presenre. 

Los mieroorganismos que causan enfermedades ell la ~oy:l pertelll'cen .1 Ill' 
tres grupos: a Hongos b. Bactcrias y c. Virus. 

Allnqlle la ~oya cs un cultivo de rccienle inlroduccioll. \ J 1!\I'len prllll!!.'111.!,' 
callsados pur ellfermedade'i Y sc han observadll ell cl l':mlpu ulr:l .. que pIIL'lit'" 

lIegar, con cI licmpo. J constituir prohlcma por .. 11 naturalcla. 

·\lgIIII:lS L'lIfl'rl11cdadcs COllllllles de la ~oy:l l'lI ell .. la Rica. 

NOI\l brc L'Olllilll de 
~-- -.,; .-- .. -~-= 
la cl,l)"ermeuau 

Plisiula bacterial 

\lallchu purpura 
OC lu scmilla 

Xanlhomnas 

phaseuli. 

var sojcnsis. 

Cercospora 

kikuchii 

11 

\1 anchas en las 11llia .. de 1:.1-

m ano variado de L'O 10 r L'a fe 
rojizo J cafe O'iL'uro que riell
den a anirsc y romper'e, 

'.1anchu pilrpura l'n la super
ficie dl' los granos. No afect;) 
el rcndimienlo aunqul' la .. 
scmillus afL'l'lauas mueSlr:1II 



Mosaico cornun 

Marchitez de las 
phintulas 

(Virus SMV) 

f.ythum spp. 

baja germinaci6n. Es un fac
tor de apariencia principal
mente. 

Plantas afectadas muy tem
prano: se quedan pequeilas 
y faltas de desarrollo: las 
hojas se arrollan hacia abajo 
arrugandose. En algunos ca
sos las semillas muestran 
manchas uniformes de color 
negro. 

Pudricion de la base del tallo. 

Los patogenos causantes de las cuatro enfermedad~s mencionacJas 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 susceptibles. 

FIGURA 6: Las Ires enf.rmedades mas comunas en plan!acionas de sova en Costa Rica son: Pustula 
bacterial IAI. Virus del mosaico comun Que w manifiMta en I. wmolla IBI. V Ii Mancha 
pUrpura d.1 grano que !ambiin w manifiesta en la wmolla ICI. 
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XI 

usa DE DEFOLIANTES ANTES DE L\ COSECHA 

AlInqlle la soya al L' 0 III pIc tar Sli L'ido de vida ~uL'lta la'o hoia,. L'Il l'iertos r:1SOS 
en que se requiere llniform:H y preparar la pl:lIltaL'i("1l para Ia L'osccha es reco
mendable aplic:1r defoliante. EI Gr:ll1lOXOIlC a l'a/.,'1I1 de I litro pOl' man7.:1na 
da buenos resultados, 

XII 

COSECH;\ 

AI momellto ell que el follnje se tornn fie color nmarillo y las hojas romienznn 
a dcsprcllderse se puede proceder a In cosecha siempre y cuando el contenido 
de hUllledad dcl grnno 10 permitn. pues de orrn formn Ins vnill:ls tienden n 
abrirse y e~pulsar los grnnos. Cunndo elcontenido de humednd del grnno sen 
superior :1 11.% se debera secnr hnstn IIcvarlo :l ese vnlor :1n res de :1Jl1lncen:1r1n. 

FIGURA 7: Es ,mporlanle proceder con la cosecha al momento que las planlas aparelcan con el 
lollale ama"lIenlo y gran parle de 1<1' hOla, desprendidas, Como las vd,nas en muchas 
valledades uenden a _,bm y e.pulsar las sem.lIas no debe esperarse para cosechar hasta 
el momenlo Clue el campo IUlc. como en la 1010gral,a. 
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1::1 grallo dl.' ~o~'a lil.'lll' la lelHll'lll'ia a l'lIhrir~l' dl' polnl pili' L'I an'ill' qlll' l'OIl
lil'lll': l'lI lIingl'lll l'a~o 'l' lll'hl' la\ar (I l"polIl'r a la Ihl\ ia Iralalldll Ill' IIll'jorar 
la aparil'lIl'ia dd grano. 

La l'O"l'l'hn puedl.' realit.nrse en form:! mnnual para trillar Illl'c:iniraml'nte 0 

IlIl'diante un:! cosechadora (rolllbinadal del tipl) qlle w usn par:! arrol. 

Ell l'I l'aso de u .. ar L1na co~echndora ser:i neces:uio reducir la velol'idad del 
l'ilindro a 500 rpm y ajustar las cribns y ellllolinete para In minima perdidn, 

XIII 

PRODUCCION DE SE~IILL:\ DE SOY,-\ 

La producl'ion de -;emilla de soyn requiere de una serie de cuidados adiciona
!l's re~pecto a la produccion de grano comercial. Uno de los factores m:is im
portantes en la product'ion de semilla de soya es la s:lI1idad delcu!ti\'o, pues 
l'onw 'I.' dijo allteriorlllen te a1 hablar sobre en fennedades, Illuchns de Ins que 
plll'dl'n lIegar a producir perdidas l'conomicas grandes son transmitidas por 
Illl'dio de la semilla, 

Para :I!>oegurar una plnntncion de soya sana es absoluwlllente indispensable 
'l'lllhrar selllilia sana, con buena genninacion y vigor: a fin de logrnr 10 ante
rior 'I.' rel'omienda que con suticicnte nnticipacion a la sielllhrn localizar la 
'l'milla Y cOlilprobar In calidnd y condil'ion saniwria de la llliSlll:l enviando 
una muestra rl'presentativa pnra que sea :111nlizadn en el lahoratorio oficinl 
para t'I :In:ilisis de sClllilias localizado en la Universidad de Costa Rica en 
San PL'dro de \tontes de Oca, 

(;m/C(l'r(I(/CU.I de 1/l1U buellu semilla de SOl 'a. 

Ulla 'l'llIilla de ,oya de bllena l':Jlidad deher:i tener las siguientes l':Jracteristi
l'a~: 

H5O l0 o mayor 

"1ail'ria il1l~rtl' (ba!>oura ~' grano" illll1adurosl 0.5°'0 o menor 

0.0°0 

0.1 0
', o menor 

I .0°', II nll' nor 
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.1 (ellcil)1I a fa parcl!fa para fa pmdll('cil)1I d(' .'>(,lIlil/a de .1'0.\(/ 

Par:! la prO<..\lIcciun de semilln de sOY:l se dehen l'scogcr 10 ... ~IIt'I()s dl' mayor 
fertilidad y l'On hlll'n drenaje. :\lInqlll' l'n gelll'ral para Ia prOdlll'l'illll Ill' 'l'mi-
11:1 de soya I:ls uperadunes de inucllbl'iull. ,iemhra, t'ertili/al'illll, l'oltlrol til' 
malas hierbas e insectos son I:lS mislllas recomendadas para la prudllcl'iult de 
gr:mo comercial. se reqlliere adem as especi:J1 cuidado de que el lerrelto ItU 
haya sido cultivado de soya durante por 10 menos lin :1i1U. 

La produccion de semilla demanda una vigilnncia constante pam elimin:Jr I) 

controlar a tiempo los a~ques de enfermedades e insectos. Una prncticn reco
mendable :1 fin de lograr un grado adecuado de <;anid:ld de la semilia es la 
:lplicaciun del fungicida "Benlate" al m umen to de la tluraciiln y de nuevo 
durante el periodo de lIenado de vainas a rnzon de I Ih:l. I m:lnzana en 
am b:!s epocas. 

lrJIIserJ'!lcir)1I de fa lellli/la dl! so \'a: 

Para CUI _.:'rvar 1:1 semilla de sOY:l con lin bllen gr:ldo de l'alidad es llecesariu 
:llmacenarla a b:lja temper:ltura (+ 5 C) :. hUllled:ld ambieltte 1500 '0 hllmedad 
relatival. 

Se reCClllil'lIda a Ius agricultures :'110 tr:lt:lr de gilardar ,II 'ielllilia de un ali\) 
para utro plies ine,itablelllente se deteriorar:i y ell el clIltivu de soy:i la cali
d:ld de la selllilia int1uye mllcho ell 1:1 prodllcciun. 

I Et:lpa. 

XIV 

CUADRO P:\R.-\ EL DIAG:'IIOSTICO DE PROI3LD\.\S 
E:--J PL.-\:'IIT,-\CIO;\ES DE SOYA 

SID1BR.-\ A 15 DI:\S POSTERIORES ,-\ L.\ \IIS\I.\. 

I 
SINTO,\I.-\ I C\LS,.\S 
----+- - _. , 

i 
bpacio'\ ell el ~lIrco ell '111l' 110 11:111 i Di~trihllciull de la 'it'lllilia POl'll lilli-
aparecido pl:llttas. i fo rlll e. problemas de seqlll':l U haia 

I ge rill ilia l'il'll1. 

Semill:1 plHlritia 0 plalttit:ls marchitas i '\l:lqlle de 1,llIlgo, c:ltI~:!I1te'; de la 
: I11:HL'h i tel. 

Pblltitas deforllles. \):1I-1tl de L'rhil'ida. 
, 

Talios de las plalltitas cortadlJ~ 0 i D:lI·lO ... pOl' illSt'l'tll'" l·llrtadllre .... 
L'om ido~ ell la ba'l', I 
Sistellla radical de l'lllor l'afL; OSl'lIm i D:lIio pm l'lJlllactll directo co 11 L'I 
\' hojuL'la ... \' partl'\ de la ... plalltita~ i fl'rt ililal1 (L', 
'IlIl'l11adas. I 

I 
I 
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II Etapa. ESTA[)O DE Pl,.\NTUl,.\ :\ L \ FLOI~ \l'ION. 

SINTO'IA I CALJSAS 
'.~'-=-=-=-=-= 

Pblltas marcilitas 0 l11uertas ~Il sec- HOllgos que :ltacall eI sistema radical. 
tores (pardlesl. 

I 

Plantas ~nallas y COil el follaje de I Deficiellcia de Ilutrielltes. Dalios por 
color verde p:ilicio amarillen[o. I herbicida. 

Hojas COil mallchas irregulares pe- PU5lUia baclerial. 
qllelias de culor cafe. 

Follaje agujereado. Daliu de Illsectos. 

(,Ialilas ~Ilanas moslrando tluraci(JIl 
I 

Variedad y ~poca de siem bra illade-
all les de Ius 40 dias pusleriores ala 

I cuada. 
~ielll bra. 

i .. 

III Etapa. DE LA FLOR.-\CION A LA COSECHA. 

<·/NTOMA C\lS-\S 
;. ~;-'- ...; .-- ~-.....:...;. 

H()ia~ con l11allch as irreglllares de , PI'I~tllla hacterial. 
color cafe. I .-. , 
Vainas no lIenal1 ~n fonn:l norlllal y I Chindll' \ ~·rde. 

I 

'l' 'ecal1. I 
I 

F ollaje ;lgll jereauo. ~Il l'aso>; >;everns 
I 

II1~el'tm dt'l follaje. 
'olamt'I1[e 4uedall IJ~ Iler,,:iduras de 
la'i i1ojas. 

L1cnado de vJil1as len[o \' ~el11ill:J i OefiL'ielll'ia de .Iglla \' ~pOl':t de 
l11uy Ilequelia. I 'ilem br:l Illatiecuaua. , 

! 
Scmillas cun mancha, regulare' de I Virus de 111 (hako de I: 'o\'a, 
l'olor negro ,0 bre ('I (Dildo ,·rem:J. I 

I .-
SL'1ll ilia COil l11al1dl;!' de cI'lor mora- Hongo C~rcospora kikuchii. 
do ,obre el rOlldo crema. 

Sel11illa COil arrtlg:l'l y de ,olor verde Grano C;),ecllado con alto l'ol1tenilio 

I p:ilido de Itlll11edad. inl11aduro. 
I 
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CALlBRACION DE EQUIPOS PARA FU\llGACION 

Ronald Jimenez * 
Enrique Villalobos* 

*Centro para Investigaciones en Granos y Semillas. FacultJd de Agronomia. 
U!liversidJd de Costa Rica . 

La cJlibrJcion adecuadJ de los equipos empleados en Ia aplicJcion de herbi
cidas y otros productos quimicos de uso agrl'cola es fundamental. 

COil 1:1 ideJ de 'illmillistrar un metodo simple p:UJ Ia calibracicin de equipos 
de fllmigacic·lIl. 'ie hill> una :ldJptacic')1l al Sistema IllternJciollal del Procedi
llliC'nlo rt'l'olllend:l<lo por el Servicio de Extellsicill ,\grico\a de la Uiliversidad 
de IIlillois. t'ollsiderandn I]lll' ~'ite puede ser de gran utilidad para estudiantes 
de agronoml'a. e'(tcnsionistas agricolas t) agricliitore~ que de una LJ otrJ fom1:l 
l'stan relacillnados l'on e\ lISc) adecuado de Ius equipo<; de tumigacic)ll. 

Ii 



EI procedimienro que se presenta es uril para cualquier lipo de aspersion que 
se emplee y puede ser usado f:icil y r:ipid:lI11enle. una vez que se Ita definido 
la fonm en que se aplicar:i el produclo. 

Prr)('('climiel1 {('). 

Paso I: Seleccione y delermine una velocidad de operacion apropiada. :\Iida 
una disl:Jncia de 50 melroS bajo condiciones de campo t'xisrenles 
(condiciones en que se va a operar) y lome el liempo que larda el 
IraClor en recorrcr los 50 merros. 

Velocidad (KPH) IHO (El'. I I 
----------------------liempo (segundos) para recorrer 50 111. 

Ejelllplo: si el lraclor larde 2:!.5 segundos en recorrer los 50m .. la velocidad 
de campo sera de X km.h. (8KPHI. 

Paso 2: Delemline t'l volumen de aplicacion sugerido para el producr'> en 
cuesrion. en I(;ha. :"lora: Volumell de aplicacion se considera los 
lilros de agua m:is el prodllcro quimico por hect:irea Iralndn. 

Paso 3: Ulilice la siguiellle formula para delennill:1r el tlujo requeri
do. (ILmin). 
Lr!l11in II. ha " KPH 1( WE' _ ( c._l 

60.000 

Lltha Ii Iros por hecr:irea (paso 21. 

Lt/min litros por minulo. en Ia salida de la boquilla. 

KPH velocidad en kilolllelros por hora (paso II 

W nn<:110 Lie pnlroll Lie boquilla (cn1.l: 
:\lelodo de lraslape ( "boom"l: W -espacio en Ire orificios 

:\leloLio de banda: W ~ ;\I1cho de la banda. 

:\ledolO de gOleo: W : allcho rociado por hoquilla. 

Ejel11plIJ: P:1ra :1plicnr I ,~5 LI 'ha a una velocid;l(1 de ,~ kill h. l'on un \.·"pilcia
l11ienlo enlre orifkios de 50 CIll. t'n un ~isle\l1n de fUJ11igaei()n lipll "boom" 
se requerir:i un tlujo de 1.233 It/min. 

II/min I loiS" 50 

60.000 
1.233 II min. 

Ejemplo: para apliC:lr herbieida en tina banda de 35 elll .. ;t ulla veluddaLi de 
S kmill .. emple:\I1do tin VOllll11l'1l Lie aplicadon de 37 Lr. por hecI;irea. se 
reqlliere tin Iloio dl' 0.1-26 LI tnin. 

L [,' 111 i n 3i\,~\35 

60.000 
0.1726 til l11inl 

IS 



Paso 4: Seleccione e instale la boquilla apropiada que entregue dos Iitros/ha 
detenninados (paso3). cuando se opera dentro del rango de presion 
recomendado. 

Paso 5: L1ene parcialmentt: el tanque con agua y haga operar la aspersion 
dentro del ambito de presion determinado. Coloque un recipiente 
en la salida de cad a boquiIla y controle si todas las boquillas entre
g:m cl mismo voliullen de agua. Reemplace todas las boquillas que 
varian mas de un SOfa del flujo promedio para el tamano de boqui
lIa usada. 

Paso 6: Determine el flujo de agua por boquilla. colect:mdo el agua de una 
de las boquillas. Compare la cantidad colectada con la que se de
termino en el paso 3. 

P:iso 7: Ajuste la valvula de presion y 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 esta dentro del ambi to recomendado. se debe 
recalibrar seleccionando un voltimen diferen te de aplicacion I pa
sos 1 '! 3) variando la velocidad de operacion I paso I) 0 cambian
do el tamano de las boquillas fpaso 41. Es muy importante que la 
presion final se mantenga dentro del ambito de presion recomenda
do. 

Paso 8: L1ene el tanql!e con agua hasta la mitad. Adicione la cantidad de 
herbicida requerido y termine de lIenar el tanque con agua. Nunca 
coloque el herbicida concentrado en un tanque vaclo. 

Paso 9: Haga poner el equipo de aspersion a la velocidad detenninada en 
el paso I y la presion detenninada en el paso 7. Despues de atomi
zar una cierta cantidad de hectateas. verifique si la aplicaci6n apro
piada se mantiene. 

Paso 10: Despues de un cierto tiempo es recomendable recalibrar el equipo 
de aspersion repitiendo los pasos 6 y i. Si el flujo del liquido ha 
cambiado en un 10°1

0 es apropiado cambiar las boquiIlas. 
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XVI 

TABLA PARA CONVERSIONES 

Intercollversion de algunns unidndes del sistemn ingles y del sistem:1 interna
ciollal import:1lltes en 1:1 aplicnciol1 de prodlll'tos qullllicos. 

PA/{'\ CONVERTIR \'ULTIPLIQUE POR PARA OI3TE~ER 

Hcct:irens 1.·014 lllalll:1l1:1 

Illanza l1as 0.6986 hcct:ireas 

anes 0.4047 he~:I:ireas 

Iwcl:ire:Js 2.4 710 acre ... 

acres 0.57Q3 11J:1 11 l:J 11 a ... 

IIl:lI1l:1l1a~ 1.7262 acres 

gal(Jlll':-' 3.7X50 lilm.; 

Ii I rl/~ 0.2642 gallll1c,; 

hcdl'II:I~ 0.6700 1 i I J'(), 

lill'l" I.4Q25 bOlellas 

boll'lIa~ n.1770 galol1e~ 

g:liolw, 5.6457 hlllt'II;I~ 

l'Wlrlo I USA I 0. Y460 Ii 11'1" 

pillla (LSAI O.~~()O lill'l" 

k i I c Igr:ll11lj, 2.~()45 libra, 

lihra~ ( L:S,\ I 0.4536 killl~r:1I11l" 

0111 a, 2S.7500 ~r:ll11o, 

grall1'" 0.03~ - 0111 :1' 

IIIIZ:P, flu i lias 29.5700 l'111.l'I·1I1il'O' 
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