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Abstract
 

The status of soil science in the fields of classification, fer

tility and conservation isreviewed. The hiatory of these fields Is 

briefly discussed. The existing agencies, and groups and their work In 

Agencies which provide services and soils are described Insome detail. 


products used in soils work,such as maps and Institutions,which supply
 

resources fields Important

supplementary Information from other natural 


to understanding and using soils information incontext with the total
 

environment,are treated in less detail.
 

A summary table Ispr-sented making itpossible to 
compare soils
 

An incomplete section of soils references
 
agencies on a number of points. 


and maps Is Included to stress the Importance of 
completing this work.
 

Details on the status of soil classification work ispresented In the
 

appendix and on a separate map.
 

A section of conclusions and suggestions represents 
an attempt
 

respect to
 
to evaluate the meaning of the Information in the report with 


making suggestions as to needs for stuies and policies 
for Improving the
 

il , scientists In Cnsta Rica.
 
organization and use of soil science and 


it Is particularly

This section represents values jud ements by th. 

authors. 


Important that It be recognized as an imperfect analysis which should be
 

and revised by other soil scientists.
depened 
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SOIL SCIENCE IN COSTA RICA*
 

CLASSIFICATION. FEPTILITY AND CONSERVATION
 

Compiled by: P.C. Dulsberg**
 
H.P. Newton
 

I. INTRODU,TIO
 

This isone of six reports on the state of soils work 
inthe
 

A similar outline and pattern
countries of the Central American Isthmus. 


ispresented ineach, inorder to make the country 
reports as comparable
 

Reports are based on intervIew5 by members of the 
"Soil
 

as possible. 
However,

Analog Project" plus published information and 
reports availablh. 


InCosta Rica the
 
no claim to completeness or full accuracy can 

be wade. 


the report was prepared with some participation 
by national soil scientists.
 

It is hoped that these
 
Inother countries time did not permit even this. 


serve as a basis for discussion during the first
 imperfect reports will 


regional soils meeting at San Salvador, El Salvador from March 13 to
 

March 18, 1978, and that soils scientists from the different 
countries present
 

The Costa
 
Improve and complet- the documents for their countries.
will 


Rican report isthe best but still should be thoroughly revised 
and Improved
 

by national and other soils men.
 

* 	 Preliminary document for discussion prepared for 
the "Reljnin T~cnica
 

Regional sobre Fertilidad y Anflogns de 'uelos", in San Salvador, El
 

Salvador, 1irch 13-P, 1978.
 

\naloq Project, CATIE.
Soil Scientist Consultants, Soil
** 	 Ph.Ds., 



- 2 -


Ifall countries produce quality documents they can be used as the 
basis for
 

a comprehensive document on the state of soils work InCentral America and
 

a realistic assessment of the weaknesses and needs for strengthening 
the
 

The field of soil science in Central America cannot serve as A
 field. 


basis for Improving soil analogs and overall development unless 
Itcan be
 

identified

considerably strengthened. The similar soils which have oeen 


through the soil analog subproject of CATIE/ROCAP for the Pacific area of
 

If basic
 
Nicaragua, Honduras and El Salvador represen~t only a first step. 


knowledge of soils and climate can be ;proved, the quality 
of ana:ags will
 

The potential economic and social savings of identifying
dso improve. 


soils requiring very similar management, fertilization and 
conservation
 

practices isenormous.
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II. CONCLUSIONS AND SUGGESTIOMS FOR THE FIELDS OF CLASSIFICATION,
 

FERTILITY AND COI)SERVATION
 

Costa Rican soil science has produced more advanced and sophis-


On the
 
ticated soil research than any other country in Central America. 


other hand it has lagged behind in coordinating its efforts and inobtaining
 

some of the simpler and more basic Information needed for classifyng 
soils
 

Itwould appear that if the Costa
 
and making fertilizer recommendations. 


Rican soil scientists could coordinate their present capability 
more
 

efficiently they could have considerably greater 
effect on agricultural
 

Improvement. Nevertheless, a larger cacre of soil scientists 
Is needed.
 

Since the calibre an:! interest of agronomy students 
Is high and the uni

versity training adequate, Costa Rica should be able 
to produce the
 

Agronomists needed. Those capable and interested 
in soils could receive
 

in a very few years.
further specialized training needed 


Perhaps the most glaring weakness in Costa Rica lies in the field
 

However, since 1971 several promising soil scientists
 
of soils classification. 


With minimal support they have ingeniously

have begun to provide leadership. 


reviewed fragmented theses and work of the p-st and 
translated it into the
 

new taxonomy. The most recent result has been a general soils map of the
 

v.l of suborders. Many

nation with a fair et;-jr:..- of reliability to the 


--il serias have already been des
of the major agriculturally significant 


In addition,
ar! mony gaps and Inconsist-ncles.

cribed. Howevwi, there ar 


problems due to poor land L,e are beginning 
to become apparent,
 

many soil 


project using air photigraphy or photomosaics 
to n level
 

What is needed :- .
 

in recent ye.irs in Nicaragua.

of detail of the major AID ;rojects carried 

out 




This could now be 	carried out with
 Panami, Honduras and El Salvador. 


available Central American -nd Costa Rican 
leadership at lower cost.
 

An asset for this work is the existence of ample laboratory
 

facilities and laboratory direction at 
th- University of Costa Rica, CATIE
 

With some increases
 
and the Ministry of Agriculture and Animal Husbandry. 


it should be possible to meet
 
in and training of 	laboratory personnel, 


At the same time these laboratories might 
better
 

laboratory needs. 


coordinate the6r efforts, increase their 
production and increase their ca

pacities for routine and research analysis. 
CATIE (formerly IICA) could
 

participate in this Costa Rican coordination 
while also providing leadership
 

in Improving and standardizing methodology 
and laboratory operation over
 

the entire Central American Isthmus. There would not seem to be much need
 

for additional laboratory space for the next few years, 
since there is still
 

underuseJ capacity.
 

number of men doinq detailed soil survey

Costa Rica has a small 


and mapping for irrigation in the soils section of the Direction of Irrigation
 

This gr.up could benefit from technical assistance 
in the form
 

and Drainage. 


It could be equipped to carry on detailed 
studies
 

of an outstanding 	advisor. 


for dry land farm 	lands of high potential as well as irrigation. A nucleous
 

One Inexpensive wy of obtaining
 
could be developed to train cthers needed. 


might be to obtain help from sp3cialists from 
other Central
 

this trainin 


Some have several exceptionally experienced 
and qualified
 

American countries. 


There isalso a need to bring soil survey in many areas to the level
 
men. 


.fcapability units and relating them to crop response.
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Inthe field of soil chemistry research, Costa Rica 
has been more
 

fortunate than Its neighbours. The Interamerican Institute of Agricultural
 

Sciences now called CATIE at Turrialba has had a series 
of projects and
 

outstanding internationally known soil scientists 
over a thirty-year period.
 

Inaddition, the
 
This has resulted in Important research inpast years. 


vigorous program In
 
Univeristy of Cnsta Rica Center of Research has had a 


soils and plant chemistry for years.
 

Research isespecially depnndent on good library facilities.
 

Costa Rica has been fortunate inthat during the 50's 
and 60's
 

the IICA library inTurrialba was considered by many as 
the outstanding
 

Recently the
 
library inTropical Pgriculture and insoils in

Latin America. 


library has suffered from the effects of a re)rganization 
and a lack of
 

Every effort should be mide to help it regain Its excellency not
 
funds. 


only in the interests of Costa RIcn but for the whole Central American
 

region. Ileanwhile the University of Costa Rica has been 
Improving its library.
 

Possibly thQ biggest weakr:'ss in research in Costa Rica lies in
 

use of results. Soil scientists should devise ways
the dissemination an 


of overcoming this deficiency Intheir field.
 

Coffee
 
The situation with respect to f,.rtilizer trials 

is spotty. 


has been given special attention and support by 
the government. Coffee
 

on production rnd more
 
trials have been widespread" with notable eff,,.cts 


Oth.r crops have n-'t fare'- so well except perhaps

efficient fertilizer use. 


rice anJ bananas.
 

a fair amount of effort bein devoted to fer-

At present zhere is 


lost, do nut yield

tilizar trials. However, for various reasons many are 
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The recent
 
significant results or are not transferred to the farmers. 


CIMMYT program inwheat and corn has resulted incooperation 
between the
 

centers
 
University of Costa Rica agronomists and those from 

the regional 


of the Ministry of Agriculture, and Involves the application of a methodology
 

It is too early

designed to demonstrate successful results to the farmer. 


but itappears promising.
to say how successful this approach will bc:, 


However, a main problem, adequate supervision of 
the plots, may remain.
 

There isalso duplication and lack of effective coordination inthe present
 

fertility triil program.
 

Routine analytical laboratory data, research data and soil clas

be used more in s,-lecting sites for
 
sification information should all 


A decision to obtain soil profiles for characterization
fertilizer trials. 


and classification at each fertilizer trial site might help solve the
 

weakness inthe soil classification field is well as increase the meaning
 

of the trial results.
 

Although the government isat last actively trying to keep lands
 

being overrun, deforested
 
innrt!onal forest reserves nid national parks from 


to date leave much to be desired. There is little 
anderoded, the results 

soil erosion from this souirce is con
orno control over privat .: lands and 

siderable. The gov,.rnment is now greatly expanding its staff of forest guards 

and this should helr. 

no technicians working inthe field of However, there are still 


soil conservation inspite of the increased rccognition of the importance
 

of the field to the future of the country.
 

A project of law has been-propoeed for a National Resources
 

is formed, one of its stated responsibilitiq

Institute (INDERENA). If IIJ.DEREIA 
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will 	be for the field of soil conservation. Even if IttDERENA is not formed,
 

the official program of the Unity Party which will be in power from 1978
 

Resources
until 1982 stites that numerous offices related with Natural 


no "solid
and 	the environemnt are dispersed and inefficient and there is 


public institjtion dedicated to the prnblem of conservation and good use
 

of Natural Resources and Envirormetnal Protection". Therefore, if the
 

soil 	scientists and others interested in the conservation of the environment
 

take the time to make specific practical proposals it is likely that
will 


receive serious considerition.
their Ideas will 


a great deal that Costa Rica could do by
In conclusion, there is 


using the present cadre more efficiently and by improving the ways 
in
 

which soils information reaches the plannino office and OPSA and is used 
by
 

However, in addition comprehensive programs are
them and in agriculture. 


needed and training opportunities should be increased which would require
 

hither levels of support.
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SUMMARY TABLE OF SOILS AGENCIES IN COSTA RICA
ill. 


Table I in the back envelope of this report compares some 
basic
 

Information for each of the entities in the 
field of soils in Costa Rica.
 

some cases but pro-

The information oni budget is quite rough in 


bably represents a fair estimate of the 
total spent and the relative parts
 

of the total spent by government ngencles, the university, 
etc. An attempt
 

was made to confirm these estimates with 
persons within the entity concerned.
 

a few cases estimates were made on the basis 
of the number of employees,


In 


estimated salaries and oth.er costs without 
cross checking.
 

It is recommended that this table be expanded 
and made more accurate
 

by the Costa Rlican soil scientists. It will provide a rapid means to
 

determine where efficiencies could be effected 
and where possible duplications
 

In addition, when
 
exist and where additional funding should 

be sought. 


compared with similar Tables from the other 
five countries of the Isthmus,
 

it will tell much about where Costa Rica stinds 
and what the regiunal
 

picture looks like.
 



-9-


IV. EARLY PERIOD 	OF SOIL SCIENCE
 

A. Soil Classification
 

Initial 	attempts at soil claslification began with the United
 

In 1924 H.H. Bennett, founder of the U.S. Soil
Fruit Company about 1918. 


Conservation Service, made a very general survey as part of a program 
to
 

Although

find areas suited for rubber production in tropical America. 


the United Fruit Company produced a large number of soil maps, 
these seem
 

to have been larqely limited to determining texture along grid 
lines.
 

In the early 1950's the field received a stimulus because of 
the
 

search for areas suitable for abaca production (Robinson and M. Stryker,
 

Interamerican
 
1951) the surveys of the Standard Fruit Company and work at 

the 


Institute of Agricultural Sciences at Turrialba (IICA and now CATIE).
 

on the Atlantic

Standard Fruit systematically mapped areas at the scries level 


coast of interest for growing the Panama disease-resistant variety Cavendish.
 

Standard Fruit subsequently established fertilizer experiments 
to determine
 

series.

potential productivity and nutrient needs of the important 

soil 


In the late 1950's, a number of areas were mapped by the 
Ministry
 

Dondoli and Torres (1954) studied the Eastern
 of Agriculture and Industries. 


part of the Meseta Central and Vargas (1958) studied the Pacific side.
 

Leit6n and S6enz (1958) studied part of the Pacific Coast and Vargns 
(1959)
 

influenced by

the Tempisqui Valley. Soil mappinp during this period was 


qeolocists who felt that a study of soil minerals was of special 
value.
 

reccived substnncial assistance from inter-
Soil surveys work never 


the US Point 4 program and FAO, although more
 national organizitions such as 


general soils advisnrs, Including one of the writers, H. Newton, were furnished
 

by STICA (Point 4). Some soil classification was done by students and
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In 1958 the small soils section originally
professors at IICA InTurrialba. 


under Ing. Torres was divided between the geology and rural 
engineering
 

departments of the Ministry.
 

Also in the 60's, the Institute for Land and Colonization (ITCO)
 

made several regional studies of nitural resources, including soils at a
 

During this period, also Plath published
reconalssance level, in the North. 


1:1l,00,000 and some
 a technical map using his lind use potential method at 


of his studeits at IICA in Turrialba applied it at larger scales in Guana

caste.
 

Coto and Torres in 1970 dropped some of the climatic parameters
 

of Plath's system in producing a national map with his four classes at
 

In addition, other technical type maps using the land capability
1:750,000. 


system of the U.S. Seil Con3ervation Service and the Irrigation classes of
 

the U.S. Bureau of Reclamation have been produced for specific purposes 
and
 

limited areas over the years.
 

The present period began 3bout 1971 with the formation cf 
a soils
 

This

Department within the new Direction of Irrigation and Drainage. 


Department began by making technical maps for irr;gation 
notential and
 

It now provides a more scientific
 detailed surveys of irrigation :rojects. 


based - use of the new taxonomy of the
 foundation for such technical rnap, 


A. Alvarado
Durin. the same period Ing.

U.S. 	Soil Conservation Service. 


classification at
 
stimulate! interest and initiated modern teaching in snil 


n
His comnilation "Evaluaci6n sobre clisificaci
6


tie University -f Costa Rica. 


de suelos en Costa flica" (appendix A) summarizes what has been done in soil
 

In addition, this tuchnical bullh.tin includes tm small
 
classification. 


surveys of rliverse kinds both
 scale maps showing the areas covere' by soil 
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has been updatedCentral. This national map
r.ationally and for the Meseta 

Inaddition, Alvarado has classified soil
 for this report (see map 1). 

These, os well as others collected
 .profiles according to the new taxonomy 


for this report from thest.s, are included InTable 2.
 

The first
 
Three neftional maps have been published over 

the years. 


)art of an Atlas.
 
in 1965 by the AID Resources Inventory Center and ROCAP as 


The map was at the level of great Soils groups at the small scale 
of
 

The second was the 1:51000,000 soil map 
of Mexico and Central
 

1:1'750,000. 


America prepared by FAO-UINESCO and published 
in 1975 using their new clas

inshowing general relationships

sification. The FAO-UNESCO map Isuseful 


However,
 
between soils of the countries if the Central American Isthmus. 

to be of much use nationally. The AID/ROCAP map is 
the scale is too small 


The soils map at a
 
part of an Atlas containing some 30 other subjects. 


scale of 1-750,000 uses the superceded great 
soil group nomenclature. It
 

also has the deficiency inthat Itdraws conclusions 
and extrapolates from
 

of uncertain reliability.
limited informatiln 


soils map at 1:200,000 for
 In 1978, Alvarado and Perez rrepred a 


OPSA using the new taxonomy to the level of sub-groups. This map isbased
 

,restntly available on profiles, series and from 
less
 

on all the infcrmation 


inferencesunit limits are drawn by making
precise Information. t' ny snil 


usin., climate information. It Is a
 
from topogrnphic and ecological maps and 

itcan be thoroughly field checked
 major step forwird but .reliminaryuntil 


the OPSA map isalready sufficient to revise
 and revised. The information fr. 


and improve ind modernize the AID/ROCAP map with 
little additional effort.
 

map with a fair
 
Present Costa RIcan knowledge ismore than adequate for a 


level uf accuracy at this small scale.
 



- 12-


Itwould appear that after many years of lagging behind 
Insoil
 

classification, Costa Rica isnow well prepared 
and has leaders for an
 

inthe many gaps inknowledge.
Imaginative and creative progrnm to fill 


B. 	 Soil Fertility
 

Interest in fertilizer use began with the main crops of
 Initial 


In the case of c:ffee, field experiments were set 
up
 

coffee and bananas. 


on an extensive scale, beginning in the 1950's by the Cnffee nepartment of
 

Dr. Mowry also helped negotiate
STICA under the advice of Dr. H. Mowry. 


acontract with the University of Florida which 
resulted In substantial
 

science.
accomplishments inplant and soil 


During this period investigations included follar testing with
 

This fertilizer
field sites for both major nutrients and trace 

elements. 


trace element program, along with other aspects 
of coffee improvement by
 

Rica almost double Its coffee
 
STICA and IICA inTur'-Iba, helped Cost.-


production from one half million bags to .00,000 inabout 5 years without 

was also studied and later 
increase in the area cultivated (Rice

any appreciable 

importer tc an ax;,orter of a small excess).
 the country was converted from an 


\.G. Blue c.id pioneer work on pasture fIXrtilization with 
:mportant findings,
 

and laid the basis for a continuing effort.
 

Export of bananas was ftrst largely under 
rontrol of the United
 

Fruit Company and later Standard Fruit Company. 
United Fruit limited its
 

. urea. Hnwever, 	 Standard Fruit based its 
fertilization pr.:gram primarily 

recommendations on 	more scientific soil surveys anO laboratory testing and had
 

mre varied and effectiv program.a much 
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This may have been partl;, a necessity, since their soils were
 

often poorer quality and more highly leached and mostly on the Atlantic
ae 

cacao and oil palm production to some
side. Both companies also enjaged in 


extent.
 

During the 60's fertilization trials were extended to corn and
 

other basic crops for the major elements as part of the international FAO-


Freedom from Hunger Program. While some dramatic results were obtained,
 

much of the data of this program have apparently been lost with little benefit.
 

Same were rescued by J. Walker an,' the results are being recalcuated and
 

archived under the present CATIE/ROCAP soil analog subproJect.
 

At present fertilizer trial work has been carried out by the
 

Department of Ccffee investigations of the Ministry 7f Agriculture for coffee
 

The University of Costa
and the Department of Agronomy for all other crops. 


Rica also has a seiarate rpogram.
 

Routine laboratory analyscs of farm soil and leaf samples received
 

a strong stimulus from the North Carolina State-USAID project which began in
 

Costa Rica in 1964i. This project included all of Latin America and has re

sulted In alotion of similar metho,ls by all the countries of the Central
 

improved
American !sthmus. In Costa Rfica laboratory facilities hove bi.en 


It-1972. The florth Car, lina project was
and expanded quarters were opene'i 


terminated in 1976 but J. Walker remained to transfer its regional functions
 

to CATIE until 1978.
 

n, Costa Rica has been the most advanced couNtry in
From the 1950's -.


Central America with respect to soil and plant chemistry research. This is
 

partly due to the highly,trained scientists from many cruntries who have
 

done resuarch or advised graduate students at the International Institute,
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such,
In addition to research on soils as
IICA in Turrlalba (nowq CATIE). 


considerable work was done in connection with research on such crops as
 

During the 60's and early 70's the Institute
 
cocoa and coffee and pastures. 


at Turrialba carried out an extensive program Involving 
radioactive isotopes
 

under grants from the U.S. Atomic Energy Comission. 
This program did not
 

survive the termination of grant fun.,ing except for 
tracer projects from
 

time to time conducted at the University of Costa 
Rica.
 

At present CATIE is doinU very little soils research since it has
 

changed Its orientation toward interdisciplinary 	projects 
related to systems
 

of agriculture and identification of Soil Analogs. Almost all soil and plant
 

now being done at the Center of Investigations 
of the
 

chemistry research is 


70his laboratory dates from the time of STICA and
 University of Costa Rica. 


has retained a vigorous and act;ve program.
 

The department of the Ministry of ,"-ricuiture 
and the experiment
 

The
 
station of the Univeristy of Costa Rica carry out 

fertility trials. 


Inde
regional centers of the extenion sorvice have 

also carried out some 


pendently and some cooperat!vely. C-ireful c:nsideration ought to be given
 

to the efficiency and degree tn. which the results of fertilizer trials,
 

routine laboratory analysis and research data 
ore used to supplement eich
 

other and ire archives, :.'iss--minated and applie' 	at the farm level andl for
 

regional characterizat ion.
 

C. 	 Soil Conservation
 

the coffee growers, pointing
An article appeared in t::e maazine :,f 


out the Importance of soil conservation on 
steep cultivated lanIs as early
 

There were a few additional articles and graduate theses at. IICA in
 as 1935. 
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Although little was accomplished Ina practical
Turrialba through tho 50's. 


way In the field, the soils section of the Ministry 
was officially called
 

in the mid '50's.the Soil Conservation Department 
wasITCA was doing its studies, the emphasis

During the 60's when 

on opening new lands for forestry and colonization 
and harnessing rivers for
 

rather than concern for conservation.hydroelectric power, 

CATIE acquireA a Soil Physicist who became Interested 
And guided
 

three practically oriented graduate theses inthe mid 70's mnd constructed
 

at low cost. Hrwever, following his 
erosion control demonstration plots 

departure, no plans were made to try to replace 
his skills on the staff.
 

Almost sinultaneously, however, the effect of 
deforestation, poor land use
 

and soil erosion on dependable public water supply, 
loss of storage capacity
 

inhydroelectric dams from sedimentation and the 
cost of fertility loss to
 

A
 
marginal farm families began to cause concern 

at high political levels. 


Iesources Institute has been 
proposal for a law to establish a Mitural 

is appropriate for the proposal
drafted. Therefore, it appears that the c'm' 

related to soil conservation in Costa 
of a we.ll-reasoned farsighted program 

Rica.
 

There are not any persons employed inthe field at this time and
 

few soil specialists have taken public 1positions expressing the need and
 

apparently none participated in the planning for the Natural Resources Ins

titute.
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PRESENT SOILS ENTITIES AND LABORATORIES
V. 


Introduction
 

Involves an annual expenditure of
The soils work InCosta Rica 


about six hundred thousand dollars, as Indicated InTable 1. This 
Is di

vided among three major Institutions: the Ministry of Agriculture with
 

almost half of the budget-, the University of Costa Rica more than one 

ITCO and ,rivzte business make up the 
quarter and CATIE almost one sixth. 


While CATIE isa regional institution, the fact that Its most
remainder. 


highly trained personnel, its laboratories and the major part of its
 

research and graduate theses are done In Costa Rica, gives ita special
 

It isto be hoped that its present

significance to Costa Rican soil science. 


ROCAP funded regional Soil Fertility Project may establish the need for It
 

to 	play a continuing coordinating roele betweer Central American 
countries.
 

Costa Rica would automatically become a principal beneficlaty because 
of
 

the 	physical location of CATIE within the country.
 

A. 	Ministerio de Agricultura y Ganaderfa
 

1. 	Direcci6n General de Invest'lqaciones AbrTcolas
 

This office is responsible for the research program of the
 

Ministry and maintains the experiment stations "Los Diamantes" 
on the
 

Atlantic; El Alto nn the Meseta Central; and Estacl6n Experimental Enrique
 

Jimdnez Ndflez, in Guanacaste.
 

work in cooperationIt also carries out consid.,rabi.. experimental 

with the Regional Centers of the Extension Service and or, private haciendas
 

and 	fincas.
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The subprojects programmed for 1976 illustrate the fields of
 

Interest and rehtivo Jistribution of effort as shown inTable 2, for 1976.
 

Some 50 subprojects are listed under Fertilization. The number actually
 

successfully carried to completion, analysed and archived is generally
 

considerably less than programmed due to unforeseen climatic and biological,
 

human, economic and logistical problems.
 

The r-irection is organized as frilows: 

Direcci6n General de Investigaciones Agrrcolas; Ing. Agr. Carmona, Jefe.
 

Ing. Agr. A. Vargas, Sub-Jefe.
 

Departamento de Investigaciones en Cafg, Ing. Agr. Juan Pdrez.
 

Departamento de Entomologra, Ing. Agr. E. Morales.
 

Departamento do Fitop;,tologTa, Ing. Agr. Bianchini.
 

Departamento de Agronomra, Ing. Agr. Carlos Ramrrez, Jefe.
 

Secci6n de Fertilidad de Suelos y Nutrici6n de Plantas.
 

Secci6n de Arroz.
 
Secci6n de Cafla.
 
Secci6n de Semillas.
 
Secci6n de M4afz/Sorgo.
 
Secci6n de Leguminosas de Grano.
 
Secci6n de Laboratorio de Suelos.
 

Departamento de Biometria.
 

Fertility trials involving specific crops by sections of the
 

Agronomy Department and the Coffee Research Department constitute much of
 

The principal group in the Agronomy Department inthe effort in soils. 

volved in the planting, uxecution, analysis ar' Interpretation of these 

trials is the three man section of Soil Fertility and Plant Nutrition, often 

with the cooperation of the section responsible for the crop Involved 
ant!
 

iscarried out.
 at times with the regional center inwhose area thQ trial 




Tabla 2. Direcci6n General de Investi~aclones Agrtcolas
 

Ministerio de AgriculturA y Ganaderta
 

Subproyectos Prcramados para 1976.
 

Entomo. Fitopa- Estudlos Industria Total
Mejoramiento Fertili Pr~cticas 

zaci6n- Culturales logla- tologta Econ6micos lizacl6n"
Gen~tico 


25
....
6 3 6 6 4

Arroz 


- - 2 .2--Bannno 

1 19 ... 	 65 

6 14 25
Cafs 
 19
1 6 ....
2
Cafla ee nzdcar 
 6 4 
- 3 - .... 	 3 

-Control bir 3gico 

- 2 -- -- 53 -Cultivos varios 
 27
2 6 4
13 2
Fruticultur-

4 11 - 7 1 --	 23 

Hurticultura 
 3--
Leguminosas :ie Grano 13 1 	 12 1 --

27 
3 418 	

. 7 7 
....TecnologIa de Ali~mentos 	 4


6 6 17 ....
7 8
Tub6rculos y raTces 	 10
3 ....
2
Li 1 -

Sorgc 

Fertilidad y
 3 

.J-suelos - 3 	 " 
fertillzici-5n 
 -- 3--Semilla- n',.jrada 3 -	 - --

7 301
62 41 64 .
S3 50
TOTAL 
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The Coffee Research Department has a section on mineral nutrition about 

twice the size if that of the Agronomy Department. 

The other major source of soils uork in the Direcci6n is the 

soils laboratory which does routine fertility analyses vn 
farm soil samples
 

follar and greenhouse

for fertilizer recommendations and makes certain so5l, 


tests for other units of the government, particularly those 
within the
 

Ministry of Agriculture and private aqrlcultural firms.
 

a. Department of Agronomy 

I. Section on Soil Fertility and Plant Nutrition 

The Soil Fertility an. Plant Nutrition section of the 

Independent soil fertility trials. They
Department of Agronomy carries out 


some of the other sections related to specific crops 
also plan trials for 

the NAG
 
i.e. sugar cane section. They are located in the same building as 


soils laboratory which makes it convenient to share results .nd exchange
 

ideas.
 

Alvaro Cordero, who recently received
The unit isheaded by Dr 

his Ph.D. from North Carolina State University. Dr. G. Ramfrez is working 

on loan from the Soils Section of the Departmentwith Dr. Cordero, but is 


Ing. P. Guzmfn is studyin in Spain. There
 
of Irrigation and Drainage. 


is one sub-professional helper and two vehicles.
 

Corn and bean trials are set up in various parts of the country,
 

cotton in Guanacaste, rice on the Southern Pacific coast and middle Pacific
 

coas.t, vegetables in the
 
coast, sorghum in the drier are-is of the Pacific 


near
 
zone of San r3rlos and at the University of Costa Rica experiment 

station 
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Alajuela, bananas at the experiment station "Los Diamantes" on the Atlantic
 

sode and sugarcane at various locations sometimes In cooperation with the
 

L1ga de In Calla. Various experiments are located at experiment stations and
 

others on farms.
 

a problem in view of their distribution
Care of the trials is 

Thcerefore, assistancethroughout the country, limited personnel an.J vehicles. 


from regional extension service centers could be critical. The section
 

plans and coordinates trials thrcuph these centers and receives 
varying
 

itwas our impression that this
 
amounts of cooperation in their care, but 


is a weak point. Formerly, Peace Corps volunteers were a valuablQ form of
 

source seems to have diminished. Some farm
additional assistance, but this 


cooperators are very helpful inmaintaining the scientific integrity of
 

the trials and others less so. In a recent period about 10 of 30 trials
 

The total number planned for
 were lost because of drought and other causes. 


1978 Involving the section is over 30.
 

Fertilizer applications are usually of varying amounts of N, P,
 

and K, the combinati,)n an' quantities dependting on the region where experiments
 

are conducted. Other elements included are mostly sulfur and zinc, with 

some work on copper toxicity on the rice .ir'.wing on f( rmerly banana growinj 

soils in the South. 

In the past the fertility section also c,rried out fertilizer field
 

trials on African oil palm. However, the experiments, due tn size (large
 

plots) and fertilizer consumption, turned ,"jut too costly and were civen up.
 

Identification of the soils on which fertilizer fielfl experiments
 

tn past years Dr. G. Miner and Dr. S. W.
 were conducted has been variable. 


Duol of N. C. State Univer3ity have identified and classified 
a number of
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not been consoils on which experiments were located, but the practice has 

tinued even though Costa Rican classifiers are competent to do It. 

Dr. Perrin, also of N. C. State University, has collected 

soil fertility and experiments from Costa Rica.considerable data on 

This was quite successful
Dr. Miner participated in rice fertility research. 


insolvin- problems and was a factor In converting Costa Rica Into a new
 

exporter in rice.
 

Soil fertility work by MAG isdirectly supported by the soil
 

inthe same bulding. Itwould appear logical to combine
laboratory of HAG 


the two sections, without the l3boratory losing its responsibility for
 

serving national needs.
 

[i. Section of Soils Laboratory - HAG 

(Laboratorio de Suelos y Follares-, HA) 

Itreceived technical
This laboratory has existed since 1962. 


assistance from a series of advisors from North Carolina State University
 

analytical methods and procedures for
starting in 1964. The North Carol in, 

rapid fertility analysis of routine soil sarnles and for follar analyses 

and greenhouse testin, were largely accepted (as they also were inother 

itwas moved to a fair sized building
Central Amer!can countries). In1974, 


located inGuadalupe designed for the government as n laboratory. There
 

seems to be more than adequate space at present for the laboratories.
 

Additional work benches could be Installed ifthe volume or niture of the
 

services were expanded. The cr,nference room designed for transfer of in

formation to farmers and technicians has been tiken over by the library 
of
 

MAG. The conference room c,,uld be an important aid in reaching and
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The library
transferring knowledge If itwere restored and well used. 


appears small, poorly organized, out of date and already 
overcrowded in
 

the space provided. inaddition, its distance from the main offices of
 

NAG inSan Jcsd makes It less convenient to use.
 

The Ministry of Agriculture has several greenhouses inthe area
 

behind the building. These are Inurgent need of repair and are assigned
 

to various sections of the Ministry. At present there would be more
 

greenhouse space available than needed if they could be properly recon

ditioned.
 

He

The laboratory is Jirected by Ing. Agr. Raymundo Amerling. 


Is assisted by one other Ingeniero Apr6nomo and a chemist and relies on
 

One secre
two student subprofessionals an! two non-technical helpers. 


tarial position Isallotted for sharing with the Section on 
Soil Fertility
 

and Plant Nutrition.
 

The production of the Laboratory isas follows:
 

1970 4255 soil samples 
1971 4520 soil samples 
1972 
1973 

5706 soil 
8607 soil 

samples 
samples 

1974 8509 soil samples 
1975 11361 soil samples 
1976 13496 soil samples 

The Increase In the number of samjles probably is the result of 

that in 1974 the laboratory
Increased fertilizer prices, and due to the fac:: 


started t. give fertilizer recommendations, while prior to this 
they had
 

only reported the analytical results, which do not mean as much to many
 

people. The routine analysis includes. pH, P, K, Ca, ! , Al, Fe, Cu, Zn,
 

IfP, K, Fe, are high in reseerch sam;)les,a more exact,analysis
Mn. 


follows the routine analysis.
 



H10h results for Cu are frequent in the south where banana
 

The froquent application
lands have been converted to rice and corn lands. 


of Bordeaux mixture on bananas has produced levels of 1000 ppm of Cu on
 

some soils. This causes problems with rico and corn. The laboratory
 

also analyses follar samples, which are usually research samples, although 

some come from fertilizer compaiies and some from the banana companies. 

The distribution of analyses In 1974 was as follows: 

57.0% routine (service samples) 
38.8% research 
4.2% Physical analysis 

then, there has been an increasud proportion of serviceSinc 

samples and fewer research samples.
 

The following follar samples were analysed:
 

1972 668
 
1973 2317
 
1974 1173
 
1975 4423
 
1976 
 2202
 

FERTICA, the biggest fertilizer company inCosta Rica, has not
 

laboratory, and relies on the HAG laboratory. Abonos
equipped its own 


Superior did have its own laboratory but gave itup and uses IIAG.
 

The physical analysos are done by an Ing. Agr. and one sub

professional (student) who are part of 'he "Direcci6n de Riego y Drenaje,
 

' HAG and therefore are under the direction of Ing. Visquez of the Department 

ivision. There isnaturally considerable Interchangeof Soils of that 


Nevertheless, it
and cooperation since they occupy the s,.me facility. 


would appear to be desirable to fully integratu the laborat. ry, something
 

successive foreign advisors in HAG, including onc of the writers (H.Newton) 

have advocated. 
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The routina physical determinations are Retention of Moisture
 

density. Also,

(1/3 and 15 atmospheres); texture, bulk density, and real 


inmany samples the cation exchange capacity (CE) is determined by the
 

chemical laboratory.
 

Since 1974 the laboratory has filed analytical data on the basis
 

of political subdivisions, i.n. provinces, cantons and municipios.
 

the way from high mountain
Since four of the seven provinces reach all 


tops to the low level tropics, itwould be desirable to tie the data to
 

soil s ries anl climate. However, since only a limited number of soil
 

series have been mapped and identified In Costa Rica, this Isriot entirely
 

Meanwhile, the results could be stored
practical 	for the near future. 


way that the soils classification could be added at a later
 insuch a 


At present fertilizer recommendations are
 date for each farmer's name. 


quite general and for eich of nine agricultural regions, and leave ample
 

Table 3
opportunitles for the laboratory to Improve their -recision. 


for sugarcane isan example,
 

It is said that the banana 3rowers asoclacion, BANDECO has a
 

laboratory at Hacienda Carmen near Siquirres and that 
the Liga de la Cala
 

has or had one but time did not permit further invc.stigation.
 

b. Departamento de Investigaciones de Cafe
 

Costa Rica was one of the first Central American countries
 

It
 
to produce coffee as an Important export beginning about 

the 1840's. 


has ever since been the principal crop although others like bananas have
 

exceeded 	it Invalue at vprious times.
 



MINsTIERIO DE AGRICULTtRQ GAN 1 AS 
DIRECCION DE INVESTIGACION AG
 

DEPARTAMENTO DE AGRONOMIA
 
LABORATORIO DE SUELOS
 

RECOMENDACIONES PARA FERTILIZACION DE CANA DE AZUCAR 

Sugerencias do N-P2 y K20 on Kg/la. (SIEMBRA) 

85-200-708-.2o.-'10 

A) 0-200- 0 A 0-200- 0 
85-200-150 

A) 0-200- 0 
NOIB) 40- 0 -75 N02 B) 40- 0 -55 N03 B) 40- 0 -35 

CC)45- 0 -75 c) 45- 0, C) 45- 0 -35 

85-100-7085-100-110 
A) 0-100- 0 A) 0-100- 0 A) 0-100- 0 

Na4B) 40- 0 -75 N05 B) 40- 0 -55 Na6 B) 40- 0 -35 
C) 45-o-5 C).. ..... 

85-100-150 


" 5 8o15 82e-8Q-.1o0 85- - 0 
A, -780- 50 .. A) 0-u-_ ! A) 0-o-o
 
)450 75C) 45- 0 5 C) 45- 0 -35__ 

B) 40- 0 -55 N09 B) 40- 0 -35N07B) 4o- 0 -75 N08 

ia producci6n y so estima en
 El nivel do NITROGENO se calcula de acuordo a 
1 Kg. por Tonelada de cafla, por corte. 

A) A la siembra sn el fonda del surco
 
B) A los dos mesas de la siembra; en bandas, a6lo la sacolla
 

C) A los cuatro mesas de la oiembra, on bandas.
 
-

En suelos do caracteristicas Acida, es recmoendable al uso do SULFATO 
DE 


superfosfato sencillo.
 POTASIO on f6rmula. Lo mismo quo FOSFORO a base do 
la 

En suelos con pH menor do 5.2, os.neceaario efectuar encalado durante 
Luego
 
preparaci6n del terreno, usando 800 Kgs carbonato 

de CAICIO por Ha. 

cantidad de carbonato do calcio, corte
 as harin aplicaciones con la misas 


do por jedio.
 
CARA DE AZUCAR - RETORO
 

85-loo-15o 85-100-110- 8-o100-70 

N91) 40-100- 75 N02 A) 40-100- 55 N03 A) 40-100- 35 
B) 45- 0 - 5B) 45- 0 -_75 B) 45- - 55 

85- 50- 7085--,--150 85- 50-110 
4- 50- 75 A) '40- 50-75- 6 A) 40- 50- '5 

45 0- 75 B) 45- 0- 55 B) 45-.0.- 5B) 

85- 4-11o 85-40 - ,0
85- 4o-150 


A) 40- 40- 75 W A) 40- 40- 55 N09 A) 40-40 - 35 

B) 45--O - 75 B) 45-_p_-,22 B) 45-0.-3
 

El NITROGENO se aplicar& do acuerdo a la producci6n y se estima 
on 1 kg.
 

por tonelada de cafla, por corte.
 

A) So aplica 1 o 2 mesas despues del corte.
 

B) Se aplica 4 mesas despuis del corte. 
-

En suelos de caracteristica fcida, os recohendable el use de SULFATO 
DE 


Lo mismo quo FOSFORO a base de superfosfato sencillo.
POTSIO en la f6rmula. 


En sualos con pH menor de 5.2 es necesario efectuar oncalado corte 
de par medio,
 

a r z n do 800 Kg.. de carbonato do CALCIO por Ha.
 

Feb. 26 - 73
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Coffee is the only crop In the Direcci6n de Investigaclones
 

Agrrcolas to have a special department. The r:.,ther crops are treated as
 

In 1976 the area planted to
 sections within the Department of Agronomy. 


In
 
coffee was 83.406 hectareas employing over 	200,000 

in the harvest. 


the Agricultural Census of 1973, 32,358 fincas are listed most of which
 

not exceed 10 hectares in size. The department claims that yields have
 r.o 


Increased from 7.87 fanevas/ha In 1950/57 to 20.26 
in 1976/77, a gain of
 

almost 300 percent. Specialists from around the world have come 
to
 

observe Costa Rican practices since yields are among thL highest in
 

In the last three years yields have declined for 
various
 

the world. 


including lower fertilizer use due to high cost.
 reasons 


A cooperative program on coffee between the Ministry 
of Agri-


The Office of Coffee
 
culture and the Office of Coffc: began in 1962. 


is governed by representatives of the Ministry of 
Economics, Industry and
 

commerce, two producer members, one representative 
of the "Beneficlos" and
 

The program Is supported by an ad
one representative of the exporters. 


valorem tax on coffee.
 

In the 1950's considerable pioneer rescarch was done 
under the
 

Since, then the Department has carried
 STICA-University of Florida Contract. 


Partly as a result of these two ef
out numerous ferttlizer triils. 


forts fertilizer cnsumption for coffee is	among 
the highest in the world
 

areas where deficiencies were
supplements in
and Includes minor element 


discovered.
 

ns follows:
The organiz.)tlon of the D,.partment is 


Secci6n de "-utric!6n Miner,,]
 

Secci6n de Mejoramlento Gendtico
 

Seccion de Modal idades de Cultivo
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staff. Technical

Control of weeds work isdone by the entire 

assistance to farmers isdone by the entire staff 
in the form of technical
 

services, short courses, technical *nd other publications. Seed and
 

nursery plants are distributed. The department 3lso maintains 50 de

monstration areas to show and teach cultural practices.
 

From the point of view of soils and soil plant relationships,
 

the section of primary importance Isthe Secci6n 
de Nutrici6n Mineral.
 

The emphases of this section are the following:
 

1. tutritional needs of coffee
 
2. Sources of nutritive elements on fertilizers
 

3. Time and methods of application of 
fertilizers
 

4. Levels and quantities of fertilizer elements 
needed.
 

5. Effects of fertilization on the yield 
and quality
 

The department is under the supervision of Ing. Juan Perez G.
 

The staff includes about 20 technicians of whom about 
half are Ingenleros
 

Agr6nomos and some have not quite finished 
their agronomy degrees.
 

In 1976, the Secc16n de iutrici6n Mineral consisted 
of three
 

Ingenieros Agr6nomos, three Ingenieros Agr6nomos who are in process of
 

receiving degrees an.! one technical assistant. 
They h-ve 18-20 trials
 

indifferent coffee farms throughout the country.
 per year carried out 


These trials mostly test the effect on yield 
of the major
 

elements. Increases -veraged up to 40% In 1976 compared to controls.
 

Since the coffee program is largely financed 
by a fee on the
 

crop itwould probably not be popular to combine all fcrtlliz-r trial
 

Ho.,3ver, since diversification has been important
work in thc Ministry. 


to maint.iining income for coffee growers Itm7y not be impossible.
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Since the University of Costa Rica also carries 
out such trials, It should
 

be considered inany plans for more coordination 
or pprtial or total
 

consolidation.
 

AG
2. 	Direcci6n de Riego y Drenaje, 


a. 	Departamento de Suelos
 

This office isunder the supervision of Ing. Aqr. J. Mannix. It
 

i.e. 	well away

is housed near the hospital Calderon Guardia inSan Jos6, 


from the main Ministry building, where It sharcs the premises with the
 

The "Direcci6n de
 
National Park Service and the Meteorological Service. 


Rlego y Drenaje" consists of the Department 
of Rural Engineering, under
 

Guilleno Cabrera, concerned with direct 
assistance to the extension
 

servce, Departament of Engineering under 
Ing. F. Picado, concerned with
 

the design of irrigation and drainage projects, 
and Department of Soils
 

under Ing. Agr. Alexis Vgsqt!z. Itbegan its work in 1971.
 

The Soils Department has complet.- considerable so.! survey In
 

It has clas
the central valley includling 20,000 ha at 7 detailed level. 


sified the area according to irrigation capability. 
This work has been
 

inconnection with the "Distrito de Riego 
Rro Itiquts", near Alajuela, the
 

A map with soils
 
main 	wurk of the entirc irrigation nnl drainage office. 


classiFied according tc irrigation classes covers about 15,000 ha.
 

There are 600 families inthis project with 
average sized holdings
 

of about five hectares. It includes tw-' or three owners with as much 
as
 

The office maintains a local hranch and Civns 
technical services to
 

50 ha. 


this district.
 



- 29 -

At present the princidal work of the soils department is mapping 

the planned "Distrito de Riego de Moracia" in Guanaceste. This project
 

includes the area of the Tempisque River Valley project 
which has been
 

studied several times since the early fifties, 
but never before found
 

However now, with ICE contributing water from the Arenal
 feasible. 


Project, it has become a much bigger project and has been 
approved as
 

feasible as some of the costs can be written off against power production.
 

Engineering aspects are being studied by a 
consortium of BEL, a local
 

engineering firm, and Backman-Edmonston, a 
Glendale, California engineering
 

firm. 

The "Distrito de Moracia" covers a total of 1,4,000 ha of which 

about 100,000 hn seem suitable for irrigation. 
A soil reconalssance study 

("Estudio 	del Suelo a Nivel de
 
on a 1:100,000 map was completed in 1974 


royecto de Riego mcdinnte el Aprovechamiento 
de las
 

Reconocinient'-


InU. Agr. A. V~squez M., 1974).

Aguas de la Laguna de Arenal", por el 


While the soils are classified accrrdin; 
to the U.S. taxonomy, the report
 

contains no detailed soil profile description.
 

two sections, one
 
A total of 60-70,000 ha within the district 

(in 


have been mapped at a semi-detailed
 on the tM.W. and one at the S.E. er.)) 


contain detailed profile descrip-
The report will
level on 1:25,000 maps. 


- 5,C00 ha has been
 
tions. In addition, four .iot oreas adding up 

to 4 


1:10,000 maps.
mapped in	a detailed way on 


Other projects of the soils sect;-fn have been n reconaissancu
 

study of 30,000 ha aL reconaissnnce lovel 
of the Parrita irea in cooperation 

with the University of Costa Rica and an 
on-gcing project to prepare a 

potential land use map of the Central Val Icy covering 
about 193,000 ha at 
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land use map is being done for a
 
a scale of 1:100,000. This potential 


ICE and SMAA. The area has also just been
 
joint comission of INVU, M ,, 


covered by the National OPSA map from the stand-point 
of suborders of
 

soil at a 1:200,000 scale.
 

There is a "Comisl6ndeRiego" in Costa Ricza consisting of re-


ITCO, HAG, Serviclo Nacional de Electricidad, CNP,
presentatives of ICE, 


OPSA and the Serviclo Nacional de Aguas Subterrneas. It is working on
 

a master plan for irri.ation of the country.
 

has only three professionals but appears
The Department of So11s 

In addition to survey, it operates a small
 
to have dynamic leadcrship. 


If an expanded

part of the MAG laboritory fac*lity for ,)hysical 

testing. 


initiated, the fertility

progrim to mop the country at series level was 

-nd physical laboratories could probhbly be expinded inpersonnel 
and used 

The Department is 
to characterize the soils under the new taxonomy. 


The present staff is
 
in office space and c,rtographic capacity.
limited 


Just about able to keep in the field using one additional car provided
 

by the Irrigation C,.missi,'A, in addition to its own.
 

Instituto de Tierras y Colonizaci6n (ITCO)
A. 


The Institute of Land and Colonization was created 
in the early
 

effort to otain lands forthe landless 
60's as part of a major national 

S.)me of thes3 settluments came
 by the establishmnnt of "asentamientos". 


the result of resettlinq upro ted people such 
as those displaced


about as 


by the eruption of the Volcano Irazu or by the necessity of stabilizing
 

occupied by squatters without titles.
settlements on lan'!s 
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resources surveys were made in relatively
In addition general natural 


unoccupied forested areas on the theory that large areas 
of agricultural
 

This proved overoptilands could be found and developed into colonies. 


mistic.
 

During the 60's four of these genctral resources studies were
 

These studies were Upala (app.
made In the Northern frontier areas. 

Estudlo2 ), 	 Sarapiqui (app. 3000 km
2 ), 

1700 kin2), Zona Norte (app. 8500 kin

Atlntico Norte (app. 5000 kan2). Other smaller studies such as the Estu-

The map of these studies received dio Bataan were also carried out. 


technical assistance of the German Geographers H. 
Nuhn and G. Sandner.
 

climate, soils, vegetation nnd water resources
 Natural resources such as 


Soils were classified by

and 	human sociological aspects were covered. 


the seventh approximation (nov new'taxonomy) but 
only on the basis of a
 

Inspection with very little
 few sampling sites and mostly by visual 


Although other areas,notably the Southeast,are 
in need
 

laboratory data. 

of such reconnaissance studies, the approach 
was not continued after the 

in the early 197'ns.advisors left 


At present soils is included in a section of 
the Planning
 

Department of ITCO.
 

1. 	Departamento -4e Planifir.aci6n
 

This department consists of a section on Basic 
Investittilon
 

Evaluation ani Statistics
 
which primarily does soil survey, a s.ction on 


and 	one on Plans and Projects.
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a. 	Seccln do Investioaciones Bdsicas
 

In recent years this four man section has concentrated its
 

efforts on more detailed mapping of aroas suitable 
for colonization which
 

have mostly been obtained by purchase. They are receiving technical as

from A. V~squez, head of the Soils Section of the DireccI6n de
 sistance 


Riego y Drenaje, especially with regard to their largest 
project, a part
 

of the Finca Palo Verde near Bagaces, Guanacaste. 
This project covers about
 

18,000 hectares, and a part isbeing mapper at 
a detailed level which
 

consists mainly of alluvial soils and vertisols. 
The Israeli government
 

assist with the subsequent
has a technical assistance mission to plan an1 


phases necessary to complete the project.
 

The ITCO soils group issmall, under equipped and are not trained
 

in the new taxonomy. From a standpoint of efficiency it would appear
 

logical to combine this group under Ing. Vfsquez and 
form a single soils
 

group toserve national institutions like the Offtce of Irrigation and
 

Drainage and ITCO.
 

As of the end of 1976, ITCO issaid to have helped over 22,000
 

families and affected land use over some 750,000 hectares 
or about 15% of
 

Map 2 indicates the location of ITCO asentamientos 
which are
 

Costa Rica. 


ITCO isunder considerable criticism
 spread throughout every province. 


and tbe "Programa de Gobierno 197A-82" of the 
victorious Partido Unidad,
 

This will probably result inchanges

singles it out for reorganization. 


in the structure, support, type of work and quantity 
of work itdoes In
 

soils.
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C. Universidad de Costa Rica
 

1. F3cultad de Agronomra
 

The faculty consists of three divisions, namely:
 

- Fitotecnia (Plant Sciences)
 
- Zootecnla (Animal Sciences)
 

- Economfa Agricola (Agricultural Economics)
 

a. Departamento de Fltotecnia (Soils Part)
 

There Is no separate soils department. 

The staff concerned with soils consists of three full-time
 

professors (Elemer Bornemisza, Alfredo Alvarado and Alberto S.enz who carry
 

most of the course load. Carlos L6pez and Miguel GonzAlez teach part time
 

but are mostly engaged In research at the Center of Agricultural Research.
 

In addition, theri are three other part-time professors (Santiago Flores
 

Bernardo Chaverri and Carlos Chavez.
 

The standard courses given are the following:
 

- General Solis thrice a year 
* Soil Fertility twice a year 
- Soil Conservation twice a year 
- Soil Genesis an..! 

classification once n year 
- Soil-Plant relition

ships (for Animal 
Science students) once a year 

- Agricultural Produc
tion I (for Agricul
tural Economics 
Students)
Irrigation 

thrice a year 
once a /ear 

All courses are one-semester courses.
 

The total number of students enrolled Inthe Faculty of Agronomy
 

Isapproximately 2000. Of these, about 105 received their degree In 1977.
 

years,
A similar nunktir received their degree each year for the past 4-5 


the students. Of the approximatell
indicating a fairly high drop-out rate amon 
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105 Ingenleros Agr6nomos graduating, 12-15 generally write their theses on
 

There Isdemand for more
Investigations connected with a soil problem. 


thesis work on soils by the students, but the capacity of the faculty to
 

give support to soil research projects tby students is limited.
 

Ina cooperative prnjram between CATIE and the UCR there are
 

Three
about 50 graduate students who present their thesis each year. 

or four are written about ro)ils problems. 

There isa student-teaching laboratory for soils and two 

The smaller of the researchlaboratories for research in soils. 

laboratories is mostly devoted to work on trace elements. 

The library of the University is improving in the field of 

soils. However, itdoes not appear to meet the needs for good theses
 

without being supplement-A by the private collections of the professors
 

and the library of CATIE at Turrialba.
 

The University soils stfF seems quite c3pable of giving students
 

a good background in soils and sc~mulating better students to consider
 

inthose parts of soils science inwhich the country is weak.
 careers 


the professors zlso do individual re-
Inaddition to teaching, 

search In soil formation and mapping, chemistry and fertility or do it in 

Some of the projects are incooperationpart by guiding s.udent thesLs. 


with the F. Baudrit Exp. litation and some field work iscarried out on
 

farmer's fields. 

Characterization and classification of soils derived frori vol

the country isone of the main projects.
canic ash indifferent parts ,-,f 


The influence of different soil Forming factors under the conditions of 

Costa Rica are also studied.
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The soil chemistry work ismainly oriented towards micronutrient
 

problems. There isalso work incooperation with the university herbicide
 

specialist instudying the behaviour of these chemicals inCosta Rican
 

soils.
 

na-
About half dozen pnpers are published each year mostly In 


tional and local level scientific publications.
 

2. Centro de Investigaciones Agron6micas
 

This laboratory is the former STICA soils laboratory. Ithas
 

been part of the UCR since 1960. It Is located on the University campus.
 

The laboratory Isdevoted to research in soils and plant relations, soil
 

chemistry and fertility.
 

Ing. Agr. JosS Francisco Carvajal Castro has been Incharge of
 

The center received help from the University
the laboratory since 1958. 


Its present personnel consists of
of Florida contract in past years. 


(including the Director):
 

- Six professionals (including one D.Sc. inPlant
 
two Ingj. Agr., one Chemist)
Physiology, two Ii.Sc., 


(C.A. L6pez nd M.A. Gonzfilez cmrry out much of the soils
 

research).
 

- Five laboratory assistants.
 

- One Secretary.
 

The present budget is inexcess of US$100,000 per year and comes
 

entirely from the UCR. The laboratory has published numerous studies and
 

bulletins. It is rather well equipped and isaddins major peices of
 

equipment, accoreing to the following list:
 

Alreidy onhand:
 

- One emission spectrometer for N 15 analysis (only one inCentral
 

America).
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One atomic absorption spectrometer.
-


- One beta-counting unit, completely automatic with printer.
 

- One scintellation counter, fully automatic, for 300 samples.
 

On orier:
 

- Complete unit of gas chromatograph, fully equipped to work on
 

pollution of agricultural environment (with this unit the laboratory
 

will need two more Ph.Ds. who will transfer from other divisions
 

of the University).
 

Equipment planned for next year:
 

- One differential thermal analysis unit.
 

- X-ray diffraction equinment for soil clay mineralogy.
 

If this equipment isobtained it will give Costa Rica a capacity to
 

unique in Central A erica. This

classify soils to the family level 


capacity might be considered for sharing with other countries.
 

The building is fair sized and has two floors for laboratories
 

and office space and a small greenhouse for pot tests and similar 
work.
 

The Director informed us that plans are advanced for a new building 
about
 

double the capacity.
 

In January 1975 the Center published a small volume "Contribu

the work done by this laboratory since
clones 1955-1974" which lists all 


It includes -,blications either in bulletins or
it was started In 1955. 


books, papers prepared for meetings
in various technical journals, technical 


Work covers
and student theses done under the supervision of the Center. 


chemical and physical characterixation of soils, nutritional aspacts of
 

Interest
 many crops including responses to trace elements, with a special 


In coffee and development of foliar analysis.
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The work program for the 1976-1980 rirlod plans the following: 

a. 	Use y componentes del nitr6qeno en suelos do Costa Rica.
 

b. 	Estudlo y correcci6n de la fertillid&d do suelos Scidos de Costa 

Rica. 
c. 	Toxicidad do aluminlo.
 Influian en su 
d. 	Estudio de las propledades ftsicas do los suelos que 

rlego y drenaje. 
e. 	Determinacl6n de niveles crfticos (do elementos 

nutritivos) en los
 

cultivos de mayor importancla.econdimica. 
f. 	hvestigaclones do mftodos bloqurmicos de diagn6stico 

del estado de
 

nutrici6n de las plantas.
 
g. 	Reguladores del crecimiento.
 
h. Nutrlmentos requeridos por las plantas cultivadas en suelos do fer

tilidad variable.
 
I. 	Gfnasls do los suelos do Costa Rica.
 

Some of these projects sre to be cooperative with members of the 

faculty not on the Center's staff. 

With the shift in research eiMhisis at CA;lE; the'11CR has become 

the only major source of soil 	chenistry research 
in Costa Rica and probably
 

Many of Its more basic studies should have
 the 	best in Central America. 


application throughout the Central American region.
 

is tlrta to think of a network of regional research
Perhaps it 

laboratories for Central Americi in soil ind plant 
chemistry, soil 

physics, soil mineralogy and seil ricrobiology, in which case the center 

and the faculty probably qunllfy for soil and plant 
chemistry. 

The significance of the ,roblems selected and the dissemination 

In evaluating the im
and practical applicotion of results is critical 


The center certainly brings Its work
 portance of research of this kind. 


At the second biennial agroncmy

to the attention of nctionnl agronomists. 


176, the center was responsible for 22 cf the
 congress in Costa Rica in 


37 studies presented in he sections of plant physiology, soil and 
ferti

lizer and annual plants. Since this labortory has now been opirating
 

value to analyseId years, It would 6e .-f
undkr the University for more 	 than 
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the impact of Its research on agricultural concepts and practice In Costa
 

Rica. It is probable that fundamental research In soils and plants
 

it can be thown
should be considerably Increased InCentral America, If 

use can be madethat the mechanism for translating results Into practical 


This could be a case study.
efficient. 


3. 	Experiment Station Fablo Baudrit Moreno
 

This experiment station of the University was established on
 

the Central Plateau near Alajuela in 1955. It contains about 120 hectares
 

and 	Is used for conventional experimentation and thesis work. The
 

The 14 man technical staff specialize
Director is Ing. Agr. W. Lorta. 


from specific crops such as corn, legumes, etc. to such fields as crop
 

fish culture and rabbit raising. They
diversification, weed control, 


have cooperative projects with the Ministry of Agriculture in
such items
 

There is a question In our mind
 
as coffee, horticulture and minor fruits. 


as to the efficiency of the Ministry of Agriculture and the 
University
 

having separate experiment stations and experimental programs. 
In spite
 

of the fact that there are cooperative projects one gets the impression
 

that considerably more cooperation could be achieved in the field 
of soil
 

fertility.
 

The Ministry of Agriculture hns the important advantage of a
 

number of experimental stations and regional extension centers for testing
 

and disseminating. The University partially overcomes this by having a
 

Coordinator, ;ng. Agr. Ernesto Araya, to relate the research to the ex

are 	sometension service of the Ministry of Agriculture. There 40 students 

theses per year carried out at thi. experiment station or on projects
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throughout the country, partly supervised by the staff of the experiment
 

station.
 

There are no specialists or specific projects strictly related 

The staff depe,.is upon the trained University professors for
 
to soils. 


their needs and to give guidance to students on the soils aspects of 
their
 

problems.
 

a
Perhaps, the most interesting project nt present In soils Is 


Some 25 parcels
project Introduced by CIMMYT for testing of corn and wheat. 


118 parcels of corn have been
of wheat representing 29 varieties and 


to 800 meters elevation. These
 
planted around the country from sea level 


planted and cared for with the cooperation of the regional center
 are 


personnel and Individual farmers.
 

CIMMYT has Introduced a methodology for comparing the farmer's
 

traditional practice with a complete technical ;ackage including 
variety
 

fertilizer need and disease control and with a minimum cost 
intermediate
 

The results are biometrically analysed for significance.
technology. 


Those practices which prove superior over a sufficient time 
period are
 

ind shown and recommended to
then tested in demonstration plot: on farms 


The methods

others in the area. The program is only in Its sec'nd year. 

and results seem to have impressed the experiment station staff enough
 

induce them to apply the technique to trials of zuchini squash,

to 


cucumber and beans.
 

It would appear thit these trials would suffer fr-m many of the
 

same problems which result in loss of fertliizer trials conducted 
by the
 

The aspect of following through promising results through
workers of MAG. 


and other means of gaining accept-nce within the community
demonstration 


http:depe,.is
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appear to be important Ingredients which receive less emphasis in the fer

tilizer trials of HAG.
 

The soil/climate analogs which CATIE/ROCAP are 
developing with
 

the assistance of the soil szientists fo Central America could be of value
 

in the selection of sites for these trials, based 
on more exact knowledge
 

of soils series and capability units and climate.
 

Planecmiento Agropecuarlo (OPSA)D. Oficina de 

OPSA was organized under tho Consejo Agricola tlacional 
(CAN) in 

order to coordinate planning in the field of Agriculture. CAN is under 

the chairmanship of the Minister of Agriculture 
and Livestock and includes
 

representatives from the Ministry of Industries 
and Commerce, the Central
 

Bank, the National Production Council and the Institute for Land and Colo

nization (ITCO).
 

OPSA has a high level technical committee which includes directors
 

concen
of planning offices in different institutions. At present work is 


trated on a national plan under a contract with IICA which hires the
 

OPSA
It Is uncertain what permanent structure 
technicians producing it. 


will finally have or what its role will be in planning policy affecting the
 

it will have a technical staff with
 
field of soil science or whether 


specialists in the field.
 

OPSA recognized the leek of any satisfactory general mip of soils
 

even for macro-planning. Therefore, it set up technical section under
 

Together
 
S. Pdrez and contracted A. Alvarado of the 

University of Costa Rica. 


they quickly produced a national map at 1:200,000 
using Alvaradn's
 

studies carriel out over the years,
complete bibliography of random soil 
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and supplementary Information from topography maps, and information about
 

life zones, climate, land usc, forestry, etc. A manual which will explain
 

the map has been prepared by A. Alvarado and E. Knox, consultant for the
 

AID/CRIES project who also needed such a map for his work. The map has
 

a total of 56 soil associations. The first part of the manual will des

cribe each of these morphologically and also describe agricultural aspects
 

of the Soil Association. A second part will give all available chemical
 

and physical data.
 

To obtain additional data In the future it issuggested that about
 

10 UCR students each year, could predare their theses for graduation study

ing and classifying soils in the field under the direction of Ing. Alvarado,
 

It isexpected that each student will I able to produce data for 6-10
 

profiles and obtain valuable experience in soil science. IfAlvarado leaves
 

for additional graduate work this plan would have to be nbandoned temporarily.
 

The map is the best which can be made at this time. It is
 

recognized that itshould be field tested and continuously improved inthe
 

geographic accuracy (,f the soil units and by the identification and better
 

characterization of soil series and phases.
 

E. Commercial Compcnies
 

1. Fertika S.A.
 

Fertica S.A. is the principal fertilizer company in Central America.
 

It started 3s a subsidiary of Granos y Fertilizantes S.A., Mfixico. The
 

latter company still has a rmcjor interest in Fertica, which isorganized
 

regionally as Fertica - Centro America and in several Central American
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- Costa Rica. Fifty percent
sountries as a national company, like Fertica 


of the shares of the latter company were recently acquired by the Costa
 

Rican government. 

Centro America has a Technical Agriculture Department
Fertica 

near San JosS, Costa Rica. The department was
whose main office is 

started about four years ago and consists of two Agronomist Engineers 

(Ing. Rodolfo Acosta, Jefe and Ing. Jo.rge Bonilla, Sub-Jefe) and two 

additional Agronomist Engineers each in Costa Rica, Gu!Iemala, El Salvador, 

No one is based in Honduras.and one each in Nicaragua and Panama. 


This group carries out field experiments with the following
 

corn and sorghum. In addition,
crops in all six countries: sugar can.,, 


field trials are done with cotton in Guatemala, Nicaragua and El Salvador,
 

horticultural crops (mostly potatoes, tomatoes and cabbage) in Panama,
 

and rice and African oil palm (the latter in cooperation with the United
 

There are also some small trials with coffee.
Fruit Company) in Costa Rica. 


Necessary greenhouse studies are done through the cooperation of CATIE
 

and statistical analyses at I1(,. The total annual program covers about 35 

field experiments. 

In setting up field experiments soils are identified thorugh soil 

samples are taken survey information, if such exists. Otherwise, soil 


laboratories
and sent for analysis. In Costa Rica, the MAG and CATIE woil 

The Fertica i,uilding has spaceare available to Fertica at limited cost. 


for a laboratory, but none has be n.installed for a number of reasons, one
 

being that Fertica feels that if they anilyse soil samples for their cis

tomers, these might distrust th%, results since Fertica's business is 
selling
 

However, Fertica does opcrato one laboratory in El Salvador.

fertilzers. 
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Field trials generally involve rates of N, P, K alone and in
 

combinations and also often rates of Mg and S. Fertilizers used to set
 

up experiments are mostly combination of single element fertilizers 
like
 

MH SO4, NH4 NO3 and triple superphosphate. 
Host experiments are set
 

up on collaborating farmer's fields w;th Fertica supplying 
fertilizer and
 

pesticides for the field trials.
 

N P K, often
Fertilizers produced and sold are many mixturcs of 


Costa

with the addition of other elements like Mg, S, Zn, Fe an. B. 


is high being up to two thirds the average European
Rica's fertilizer use 


country and second highest in Central America. Fertica maintains factories
 

Salvador, and Tecun Uman, Guate
at Puntarenas, Costa Rica; Acajutla, El 


Fertica also sells a complete line of pesticides and is the exclumala. 


Israeli company

sive representative in Central America for Meshenev, on 


producing pesticides.
 

Fertica has a program of assistonce t. students (two students 
in
 

U.S.$1500 scholarship).
each C. A. country are supported each year with i 

The effect of higher prices f'r petroleum were noted by 
Fertica 

through a 30% drop in consumption. Prices of fertilizer have loubled 

since 1974-75. 

2. Other companies
 

Other fertilizer companies in Costa Rica and Central America 
that
 

Abonos Agro and Abonos Superiores, merely mix
 compete with Fertica, 


conducts simple f.-rtilizer trials.
fertilizers. Abonos Suporlorez some 

(Holland) and Rustica (Holland)
Nitrophoska (B.A.S.F., Germany), Albatros 

Import mixed fertilizers.
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F. Centro Agron6mico Tropical de Invastigaci6n y Enseflanza (CATIE)
 

1. 	Research and Teaching
 

IICA at Turrialba (now CATIE) has made Important contributions
 

to soil science in Latin America since Its organization in the 19401s.
 

A considerable part of the work has been in support of tropical crop
 

studies such as cacao, coffee, beans, pasture, etc., or as student theses.
 

An extensive program involving use of radioactive atomic tracers for soil
 

and plant research was carried out from 1957 to 1970. This work was sup

ported by the U.S. Atomic Energy Commission.
 

From 1956 - 1968 Dr. F. Hardy was a member of CATIE's staff.
 

He had long been with the Imperial College of Agriculture (now University
 

of the West Indies) in Trinidad, and was one of the world's authorities
 

While at CATIE he worked closely with the cacao program.
on tropical soils. 


Other notable -soil scientists at CATIE, including several supported by
 

FA0 were Drs. J. Martini and H. Fassbender and E. Bornemlsza in soil
 

chemistry, L. Muller in plant nutrition including demonstrating trace
 

element deficiencies on tropical crops, E. Besoin in Soil Mineralogy,
 

S. A. Gavande and V. Forsythe in soil physics and E. Knox and F. Maldonado
 

Much of the work involved soils of the Turrialba area
in volcanic soils. 


Some soil survey work was done on the Atlantic coast In
 or Costa Rica. 


in other areas as student theses to characterize
the early 50's and later 


soils by series.
 

The soils staff nt CATIE has produced important books in Spanish
 

soils and the needs of Latin American students
oriented toward tropical 


and soil scientists.
 

These include two books on Tropical Soils by Hardy and single
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volumes on Soil Chemistry by Fassbender, Soil Physics by Gavande, 
a
 

Physics by Forsythe and a Laboratory Manual
 Laboratory Manual for Soil 


R1o and E. Bornemisza. A volume on Soil
 
for Soil Chemistry by J. Saiz del 


in press.
Mineralogy by E. Besoin is still 


The permanent soil scientist staff at CATIE now 
consists of
 

Dr. R. Baz5n who originally worked closely with Dr. 
Hardy and Ing. R.
 

In addition, from mid 1976 and
 Dtaz-Romeu, Chief of the Soils Laboratory. 


terminating in early 1978, CATIE has received support from ROCAP for 
a soil
 

One of the
 
fertility project under the direction of Dr. 	J. 

Walker. 


objectives of this project has been to encourage 
CATIE to assume the role
 

in soil fertility which North Carolina State 
Univeristy has relinquished.
 

identify similar soils
 
Another has been to stimulate a rcgionil effort 

to 


or soil analogs and help develop a methodology.
 

Drs. R. Bazan, H. Newton, P. Duisberg, J. Walker 
and Ing. Agr.
 

W. Bejarano have participated with national 	cooperating 
soil scientists
 

including 	Ing. Agr. E. Marin and E. Sequeira of 
Nicaragua, M. Rico and E.
 

of Honduras, and Dr. F.
 Denys of El Salvador, i. Yuksel and J. Dtaz 


Calhoun of the University of Florida in the analoq 
project.
 

2. Soils Laboratory - CATIE 

The soils laboratories at CATIE were started about 1958 and
 

In 1976 additional support

primarily served thesis ond rasecrch needs. 


was provided by ROC.'P with the idea that the laboratory under R. Dlaz-Romeu
 

come to sarve is a control laboratory and innovator of -,Kthorlology
might 

for the rest of the Central American Isthmus.
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The laboratory performs physical and chemical analyses of soils
 

and also does plant tissue analysis. Water and fertilizer samples can be
 

analysed, if necessary. During 1977 approximately 2000 samples were
 

analysed for chemical analysis, for physical inalysis or for follar
 

analysis.
 

The estimated maximum capacity of the laboratory is (if needed
 

25,000 samples per year. Chemical ana
and assuming additional assistants) 


lyses normally made are the following: pH, extractable acidity, Ca, Mg,
 

K, S; also B, total exchange capacity, organic m.-tter, total nitrogen,
 

electric conductiv~ty. Physical determinations which are made are:
 

moisture content, specific gravity, bulk density, texture, consistency,
 

infiltration rates, field capacity, hydraulic conductivity.
moisture curves, 


on type-written
Recently a system was devised to record Jat 


Within each country they arc to be subdivided
forms, filed by countries. 


3ccording to -,litical .,lministrative units, and soil suborders and
 

now only Costa Rica samples an! a small number from Honduras

series. Until 


have been submittei for analysis by the CATIE research staff and students.
 

one atomic absorption
Major pieces of 	laboratory equioment are: 


A) with double beam .and digital reading. The

spectrophotometer (PE A7' 


laboratory has a modern "reverse osmosis" .pparatus tc- make dist.illed weter.
 

The laboratory hns the use of CATIE'z Oreenhcuse to make pot
 

From October 1976
tests on soils and for preliminary fertilizer trials. 


The space
until December 1977,55 pot test studies were carried out. 


available for this work meisui.os about 315 m.
 

http:meisui.os


The annual budget requested for the laboratory and its staff is
 

responsibility
about US$80,000 from April 1, 1978 when CATIE assumes full 


From mid-1976 throuoh March 1978 ithas largely been financed by
again. 


ROCAP funds.
 

The present personnel consists of Ing. ft.Dlaz-Romeu, Head of
 

Itmay

the Laboritory, assisted by four field ind laboratory assistants. 


be necessary to contract one more professional (Ing. Agr. or Chemist) in
 

the future.
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RELATION OF SOILS TO OTHER NATURAL RESOURCES AGENCIES AND FIELDS
VI. 


A. Present Organization of the Natural Resources Fields and
 

INDERENA
 

The term natural resources is generally considered to include
 

atmospheric, natural vegetation and forests, soils, water and 
mineral
 

These Include such fields as meteorology,
and wildlife resources. 


geology, soils, hydrology, wildlife, natural vegetation, forestry 
and
 

geology.
 

The institutional situation with ruspect to these fields in
 

A number of natural resources components are
 Costa Rica Is confusing. 


divided between agencies on the Lasis of function or neglected 
entirely.
 

There is often little interchange between these agencies which could 
con-


Soils itself is n fragmented field because
tribute much to each other. 


by its very nature it must be considered both a natural resource field
 

and an essential field for agriculture.
 

a diagram which shows the relationship of soils
Figure 2 Is 


resources. Most

agencies to he other agencies involved with natural 


linked to the same parent agency and
of the soils fields are not even 


are
cooperative relationships between therm Informal at best.
 

resources
This plus the rapid deteriorati.)n cf the nation's natural 


heritage through deforestation, soil erosion, sedimentation, 
and water
 

is water shortage have caused a dramatic recent change
pollution as well 


from thinking in terms of rapid development and exploitation 
of resources
 

use and conservation. This
 
to emphasis on devising means for more rational 


shift in thinking extends from the presid:ant, cabiriet 
ministers, officials,
 

scientists and technicians to the new public conservation 
group, ASCONA.
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resources and
 
Inview of the special division of soils between natural 


agriculture, It isvery Important that soil scientists rethink the sui

tability of the present institutional situation within their field and
 

advise the planners in OPMA, OFIPLAN and other national policy makers
 

before irrevocable decisions are made.
 

One idea already well advanced without marked participation of
 

soils scientists is the proposal for the creation of an Institute of
 

According to the proposal,
Natural Resources and Conservation (INDERENA). 


INDERENA would incorporate the Direcci6n de Riegc y Drenaje 
of MAG in

cluding its soils section, be responsible for defining and applying 
policy
 

relative to potential use of soil, carry out or cooperate inprograms and
 

studies inclassification and conservation of soils, 
inventory soils and
 

other natural resources and attempt to protect and conserve 
the soil and
 

control pollutants and contaminants. The controlling body of INDERENA
 

level and three professioanl
would include four officials of ministerial 


specialists in Natural Resources, Ecology or Conservation of the Environme
 

The future of soil science inCosta Rica could well depend 
on the way the
 

field is reorganized as the government tries to overcome critical 
pro

blems by creating now institutions.
 

While the program of the Partido Unidad, which will govern from
 

clearly puts very strong emphasis
1978-82 does not mention INDERENA, it 

of resources agencies and protectionon the need for better coordinati n 


of the environment.
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B. 	Some Natural Resources Agencies
 

resources agencies are
 Regardless of whether or not the natural 


other way, many will continue peror 	in somereorganized under INDERFMA 

kind of tasks. A brief description of some 
forming almost exactly the same 

major agencies which produce products which 
support soils studies or are 

complementary natural resources agencies follows:
 

1. 	Instituto Geogrifico Neclonal (G)
 

The Director Is Ing. Fernando Mauro Rudln 
and the sub-director
 

Ing. Claudio Vleto. The IGN Is the source of topographic maps, aerial
 

in soil and
These tools are vital 
photography and remote sensing imagry. 


land survey and classification and Important 
in planning agricultural use
 

from the level of the region to that of the
 and 	conservation of the soil 


farm.
 

Ifa national planning group could coordinat
 It would be helpful 

annual basis. At present the IGN Is 
needs for map and photoproducts on an 


If the proposed legislation Is
 
a part of the Ministry of Public Works. 


-would become a part of INDERENA.
adopted the IGil 

The IGN is custodian for satellite Imagrry 
and receives referen

ces on remote sensing and its applications from NASA. 

Costa Ricans have received training in
remote sensing Interpre
 

Car
as aspects of cartography 3nd photogrammetry 

at the 

tation as well 


uw.rican Geodetic Survey In tha Canal 
Zone
 

tographic School of the Inter 


Recently two tuchntcians from the 161 and Ing. Aqr. A. Vhsquo;
 
of Pnnamo. 


to receive 
of the Soils Department of "'.AG were sent to the Jnited States 

special training under the spcrsorship 
of DID.
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recent AID project a strip of multiband spectral
Under a 


Imagery will be flown by IGN across Costa Rica and used along with landset
 

imagry to develop methods for vegetation and tropical forest Identifi

cation.
 

The IGV! isthe custodian and salen agent for maps, air photo

graphy and imagry and some geographic works and publishes a semiannual
 

report.
 

In the 60's, Costa Rica began a Cadastral program under an AID 

Certain parts of the country were covered, as for instance, Pgrez

loan. 


Zeled6n but the project fniled of completion. The director of IGN has
 

The area covered isavailable on
 
jurisdiction over the Cadastral office. 


chronoflex transparencies at 1:25,000 which can be used 
for making maps
 

The Cadastral office
 with properties delineated and lists of owners. 


ischarged to maintain the cadaster.
 

Principal products of Interest for soils work Include:
 

Aerial Photographs
 

Scale
Year
Area 


56-60 1:60,000

Costa Rica 


Valle Central to Dominical and almost to
 

Guanacaste (some photos on the Northern
 64-65 1:20,000

border missing) 


56-57 1:16,000

Valle Central 


45 1:32,000

Valle Central 


52 1:20,000

Guanacaste, Hi coya 


44-45 1:4o,000

Guanacaste Provincla !'untarenas (to Quepos) 


Costa Atlfntica and Pactfico and Cordillera
 58 1:32,000

de Tilarn 
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Area Year Scale 

Pacifico Sur border with Panama 48 1:40,000 

Cost3 Atl~ntica 53 1:40,000 

Costa Pactfico Sur 53 1:40,000 

Costa Atldntica y Pacrfico 53-54 1:40,000 

Peninsula de Nicoya 55-56 1:32,000 

Costa Atlntica (ocho Itneas) 48-51 1:40,000 

Guanacaste (not complete) 70-76 1:20,000 

Valle General - Coto Brus 70-76 1:20,000 

Costa AtlSntica (prop. JAPDEVA) 74-76 1:30,000 

Valle Centra] 70-77 
(each year) 

1:50,000 

MAPS OF INTEREST, 

Area Scale Type 

Costa Rica (one sheet) 1:750,000 Vegetation 

Costa Rica " 1:750,000 Climate-Raini 

Costa Rica " 1:750,000 Surface Watel 
Resources 

Costa Rica " 1:750,000 Geology 

Costa Rica " 1:750,000 Rock Types 

Costa -lca " 1:750,000 Ground Water 
Resources 

Costa Rica 
1:750,000 Uso Potencla 

la Tierra 

Regl6n Central " 1:200,000 Uso actual d 
Tierra 

Valle Central " 1:150,000 Geology 
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1:25,000

Costa Rica (obsolete, not complete) 


Area Scalee 

Guanacaste (one sheet) 1150,000 (?) Geology 

Costa Rica (nine sheets) 1:200,000 Topographic
complete for 
country 

Costa Rica (135 sheets) 1:50,000 Topographic
complete for 
country 

I 

It
1:1'000,000

Costa Rica (one sheet) 


2. 	Instituto Meteorol6gico
 

The meteorological institute is under the direction of Lic.
 

Norman Vega 0. The meteorological service has been greatly benefitted and
 

year hydrometeorothe network Improved and expanded as a rasult of the 11 


logical program of the World Meteorological Organization 
of the UN which
 

terminated in 1977.
 

Distribution of meteorological stations In Costa Rica can be
 

seen on Map 3. These are maintained by the Instituto Meteorol6gico 
de
 

Costa Rica and the Instituto Costarricense de Elecrricidad. 
According to
 

Class A type (complete
 
a 1976 U.N. document Costa Rica had 	12 stations of 


, 59 type B (temperature and rain) and
 installations) or one every 4200 km
2
 

310 type C stations (rain only).
 

A tabulation of climatic data for agricultural use done by L.
 

Vives (Tabulact6n para uso Agricola 	de l,s Datos Clim~ticos de Costa Rica,
 

Universidad de Costa Rica, Facultad de Agronomfa, 1971) and members of Utah 

State University (A.J. Pate, 'Validity of Evapotranspiration 
Prediction In 

Costa Rica", U.S.U., 1967, George H. Hargreaves, "Climate and Moisture 

Availability In Costa Rica", U.S.U. 	197c, rcorge H. Hargreaves 
"Monthly
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Precipitation and Moisture Availability for Costa Rica", U.S.U. 
1976,
 

J. Karl Hancock y George H. Hargreaves "Precipitaci6n, Clima y Potencial
 

para Producci6n Agrfcola en Costa Rica", U.S.U., 1977).
 

It Is recognized that soil analogs can only be meaningful when
 

the climate can be taken into account. Trials are in process to test
 

out the utility of the Holdridge Life Zone transitions as indicated 
on
 

maps at 1:50,000 inparts of three countries. Costa Rica does not
 

have life zone maps at this scale. Ifthe life zone transitions at 1:50,000
 

prove valuable inmaking the first approximation soil 
analog for parts
 

Salvador and Honduras, Costa Rica should consider contracting
of Nicaragua, El 


A later possible refinement would be the addition of
 the needed work. 


numerical meteorological averages or moisture availability indices for
 

meteorological stations within delineated life zone transitions.
 

3. Servicio Nacional de Aguas Subterr~neas
 

This agency isautonomous within the government. Its Director,
 

-inthe Rural Engineering Department, MAG,
Ing. Alvaradu Sugrez used to work 


incharge of all water gauging stations along rivers and
 where he was 


The agency has existed for about ten years, and originated 
as
 

streams. 


Its task, as the nare Inan UNDP project, which lasted for seven years. 


dicates isto locate subterranean water supplies and prepare studies 
on
 

the subject. Its past work hns concentrate! inthe (Jo Tempisque area,
 

Rto Virill3 basin, and Rro Barrancn area.
 

The agency

Presently itworks mostly in the Pentnsula de Hicoya. 


also drills wells, under contract with local communities 
and farmers.
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Analytical work on water iscarried out for them by the SNAA 
labo

ratory inTres Rfos.
 

4. 	Direcci6n Forestal
 

The "Dlrecci6n Forestal" has sections on Investigations, re

serves, operations and reforestation.
 

To strengthen
There isalso a subdirection on National Parks. 


the forestry organization Inthe country various measures 
are in progress.
 

The section of Forest Reserves is being combined with the National Parks
 

Service under Ing. Alvaro Ugalde, the Parks Service will be headed by
 

A section on watersheds
 Radl Sol6rzano and Forest Reserves by Luis M4ndez. 


The total budget will
 and 	one on forest industries will be organized. 


jump from about O4000,000 to 026'000,000 according to latest Infor

mation available.
 

A map showing forested areas was prepared about 1966 
and again
 

This isvaluable as a measure of the rate of deforestation 
and
 

in 1977. 

new areas open to potential soil conservation hazard. The maps were 

of the FAO at the small scale of 1:1'000,000. There 
created with help 


are 	preparations to obtnin more detailed information.
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VII. 	 COMPILATIONS OF SOILS REFERENCES AND MAPS
 

- Costa Rica, Bi-
A. Bibliograffas Agrfcolas de America Central 


bliografts, ndmero 3. Centro Interamericano do Documentacl6n Informacidn
 

Agricola, 	IICA-CIDIA, Turrialba, Costa Rica.
 

Approximately 350 soils references included.
 

Indice de Mapas de Amirica Latina y el Caribe existentes 
en el
 

B. 


IICA-CIDIA. 	 IICA-CIDIA, Turrialba, 1975, lists of maps which 
appear useful
 

About 100 pertinent maps

for soils. Includes type of map, scale and year. 


listed.
 

C. 	A separate appendix listing specific soils 
reports and maps is
 

It will be quite

being prepared for the conference on soil analogs. 


incomplete but provide a base from which Costa 
Rican soils scientists
 

It is hoped that eventually each
 should work following the conference. 


country will have a very complete listing and 
that copies can be trans

can maintain a file for the region.
mitted to 	CATIE so that it 


D. The following references in the text of this 
report should be
 

completed later by Costa Rican soil scientists. There was insufficient
 

time to do 	this before the regional conference
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Literature Cited or Recommended 	(to be completed by Costa Rican
 

soil scicentists using standard 	reference format for missing data).
 

1. United Fruit Company Records 	- 1918 and on. 

2. 	H.M. Bennett,General Survey of Costa Rica, 1924.
 

3. 	Robinson and M. Stryker. Sunvey for abaca areas, 1951.
 

4. 	Standard Fruit Company, Records, 1950 and on.
 

5. 	IICA - Turrialba - Student theses.
 

Review of Articles.
6. 	Journal "Turrialba". 


Quarterly references from about 1974 by IICA/CIDIA.
7. 	AGRINTER -


Soil 	survey, part of Meseta Central, about 1954.
8. D6ndoli and 	J. Torres. 


9. Vargas, Soil Survey, PArt of 	Meseta Central, about 1958.
 

10. Coast and 	Vargas, Soil survey, Tempisque Valley, about 1959.
 

11. Leitdn and 	S~enz, Soil Survey, Part of Pacific Coast, about 1958.
 

C. V. Plath, Land use potential bulletins and map, FAO, about 
1966.


12. 


13. Coto and Torres - 1:750,000 	land use potential map, 1970.
 

A. Alvarado, Eviluaci6n sobre clasificaci
6n do suelos en Costa
14. 


Rica, Bol. Tec., Vol. 5, Fac. Agronomra, U. de Costa Rica, 1972.
 

15. General inventory of 	physical resources, Costa Rica, U.S. Resources
 

Inventory Center, about 1965.
 

16. Index of maps of Costa Rica, 	OAS, about 1965.
 

17. 	 Soils of Mexico and Central America, text and map at 1:5'000,000, 
1975.FAO.
 

Soils map of Costa Rica at 1:200,000 with
 18. 	 A. Alvarado and S. Pgre.. 


booklet, 1978.
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19. 	 H. mowry, Fertility publications, 1950's.
 

20. 	 Research papers from the Atomic Energy Program 
at CATIE during the
 

60's.
 

on Soil Conservation, 1935.
21. 	 CoffeeGrowersMagazine, Article 


22. 	Three theses on soil conservation under Dr. W. Forsythe, 
CATIE, 1970's.
 

Instituto de Racursos Naturales y Conservaci
6


23. 	 Creaci6n del 
n
 

Ambiental (INDERENA) y del Organismo Regulador de Serviclos Pdblicos,
 

Proposal of law, 1977.
 

24. 	 Ley de reforestaci
6n, Dictamen afirmativo de mayorra de la Comisl6n
 

Permanente de Asuntos Econ6micos, Expedlente 7616, 
1976.
 

Documents on soils and fertility trial data from Department 
of
 

25. 


Agronomy, RAG.
 

26. 	 Publications and data from N. Carolina State 
professors.
 

data from the Department of
 27. Documents on 	Soils ind Fertility trial 


Coffee Research, MAG.
 

Documents and theses on fertility trails from the 
University of
 

28. 


Costa Rica.
 

Reports from staff
 
Aleger, Editor.' Friendly land and friendly 	people.
29. 


of the University of Florida Contract, early '601s.
 

Reports and maps by A. Vfsquez and soil department 
of HAG, 1970's.
 

30. 


Estudio del suelo 	a nivel de reconocimiento, Proyecto

31. 	 A. V~squez. 


de riego mediante el aprovechamiento de las aguas 
de la laguna de
 

Arenal. 1974.
 

H. Nuhn and G. Sandner and ITCO studies on Upala, Zona Norte, Sarapiqur,
32. 


1960's.
Estudio Atl~ntico Norte and Bataan. 


Sollsarticles In Agronomia Costarricense, 1977.
33. 
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34. 	Soils and Fertilizer trial papers delivered at the Biennial 
National
 

Agronomy Congresses, 1974 and 1976.
 

Bulletins on Soils from the Centro de Investigaciones Agron6micas.
35. 


Carvajal, J. Centro de Investigaciones Agron6mlcas, contribuciones.
36. 


1955-1974. 1975.
 



EVALUACION SOBRE CLASIFICACION DE :.UELOS EN COSTA 
RICA
 

Alfredo Alvarado 
H.*
 

6
n
Zntroducci


Al igual que on otras pjrteis del mundo, en Costa 
Rica han sido las
 

necesidades agricolao 1Us que originaron el 
primer sistema do cia

aquellas &reas en
91 agricultor so ubic6 en 
sificaci6n de suoloa. 
bus-.

las cuales la jtirra"e "dio mds" y las separ6 en malas y 


nas.
 

El uso posterior de loslterrenos adquiridos, factor 
determinante
 

define
 
en la ganancia o pkrdid4 del potencial agr~cola 

del suelo, 


en partsel que algunoside ellos clasificados dentro 
de una do las
 

dos categorias, pasesen;a I& otra al perder sus horizontes 
superic
 

res o al sufrir cambios en a! debidos al laboreo.
 

Dentro de este marco sedesenvuelve'el pais durante todo 
el perio

do colonial y aun durante bastantes aflos de la 6poca republicans@.
 

Con la creacivn de la Escuela Nacional de Agricultura (1926) 
y an

teriormente de dependenoias gubeinamentales como ,1 Departamento
 

que

de Agricultura (1912) la situaci'n cambia poco a poco., 

hasta 


en dichas instituciones 
se comienzan a realizar estudios de clasi

ficacion.
 

En la actualidad, ademna de los trabajos roalizados por la 
empresa
 

onte

privada, lan instituciones oficialos que mis han laborado 

en 


sentido han sido el Instituto do Tierras y Colonizaci
6n (ITCO), el
 

Ministerio de Agricultura y Ganaderfa (MAG), la Universidad 
de"Cos
 

ta Rica (UCR) y el Instituto Interamericano de Cioncias Agricolas
 

de la OEA (IICA).
 

Profesor do Suelos, Un versidad do Costa Rica, Facultad de 
Agrono
 

mia.
 



-2-

Materialo. y urtodos 

La clasificacidn de suelos bn Costa Rica ha sido efectuada par di
 

forentes investigadore:, bajo diferentes aistemas, en diferentes
 

pocas y a diferontes escalas. Se pretende reunir esta informaci6n
 

y presentarla en form& de mapas pars el Valle Central (Mapa 1) y 

par& el pals en generali (Mapa 2), haciendo grupou do acuerdo a la 

escala en que so efectuaron los tra'jajoe y explicando algunas do 

sue caracteristicas. 

Esca).a 1:1.000 a 1:110.000
 

So incluyen en este grupo los estudios de 1) tesis efoctuadas en
 

la Universi dad de Costal Rica y 2) emprosas agricolas y algunos in

vestigadores presentado o no a los bancos para la obtenci6n do
 

crditoe.
 

1) Entre los primeros, las escalas varfan mucho y la calidad dc
 

los mismos es do regular a aceptable. Su mayor m4rito es el
 

proporcionar una idea bastante acertada acerca de la composi

cidn mineral6gica, quimica y fisica, a veces, del area que cu
 

bren. Puede decirse que son un buen trabajo preliminar pero
 

su grado do interes. decrece conforms so trate de ahondar on as
 

pectos pedogeneticos. Por otro lado, siompro so adjunta al 
ma
 

pa de Clasificaci6n del Suelo otro de Uso Potenoial o Actual o
 

Erosion que permite,algunas interpretaciones mia o menos gene

rales. 

Los trabajoa de este tipo vartan on sun sistemas do clasifica

ci6n y ocupan en ou mayorla secciones localizadas dentro' del
 

Valle Central, en tierras do cafe, cultivos de subsistencia y
 

ganaderia. Se incluyon en su mayorla en el Mapa I y eu cali 

dad mejora conforme nos acercamos al presents (1, 5, 79, 10,13 



5:1, 52. ,8,63, 72, 73, 78, 79, 81, 94, 95, 99, 116, 121, 

133, ,9)

2) Entr'e los segundos se oncuentran todos aquollos ':-abajcs 

que la agricultura del banano, hulo y cacao ha re uerf lo 

para au desarrollo. Preontan en su mayorfa mapac 'de Ca 

pcidad de Uso yiest~nr ubicados en las costas Atl&dtica 

y Pacifica del pals. Su calidad es aceptable y algunos 

han sido elaboraloo con ayuda de laboratorios extrai jo

ros (8, 12, 14,:15, 16, 17, 18, 19, 20, 21, 22, 23, 2f, 

25, 26, 27, 28, 29, 45, 46, 49, 55, 56, 60, 61, 62, 64, 

65, 70, 80, 89, 91, 97, 98, 102, 105, 107, 108, 109, 110 

128,111, 117, 118,.119, 120, 122, 123, 125, 126, 127, 


129, 130, 131, 132, 136, 137, 138).
 

Escala 1.11 .000 a 1:1.000.000
 

A esta ,ategorla port4,necen los estudioo 1) a'escala -gional
 

y 2) r.escala nacional. lie incluyen en sy mayoria en Al Mapa
 

2.
 

1) 	*stos trabajos lta; sido realizados por dos institi;iones 

princialmente; L) Instituto do Tierras y Colonize:i6n 

(ITCO) y el Ministerio de Agricultura y Ganader.a MAU). 

El Area cubierta por el ITCO abarca la mayor parts del 

total mapeado en ol pals. Se basa en la fotointer reta

cion y su posterior entudio de campo con -vlgunos an'li

sis de laboratorio (11, 3P, 32, 33, 40, 42, 43, 46 104, 

.24). 

2) 	A oscala nacionalencontramos estudios que cronoligiamen
 

to no distan mucho (1954 a 1971), aunque sin son bastante
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diferent~e en su contenido y on su manera do representar las ca

tegorias ,n que se subdividen. Estin basados en informaciones
 

anteriores a su publicaci6n y en pocos casos en datos do labora
 

torio propios (2, 9, 59, 66, 92, 101, 103, 106)o
 

Varios 

Obras de Indole diferente a las anteriores han aido efectuados
 

por el Inatituto Interemericano de Ciencias Agricolas (IICA) .y
 

la .Orgaqnizaci6n de .Estudios Tropicales (OTS), cuya informac16n
 

es.importante de considerar dentro de la clasificaci6n do sue

los de4 pais.
 

Estos trabajos est" basados en la fotointerpretaci6n, estudios
 

previos y anflisis de laboratorio. Sus escalas asl como su pre
 

sentaci6n son variables y no ocupan, salvo algunas excepciones,
 

Areas bien definidas (3,4, 8, 66, 68, 69, 71, 74, 75, 82, 83,
 

92, 93, 96, 100, 105, 134, 142).
 

Discusi6n
 

Al preeente, la divisi6n del pals en zonas de suelos similares
 

ha sido hecha en una forma tal ue representa la realidad del
 

sustratato clasificado. En un principio se identificaron las
 

Areas de mayor auge econ6mico y mfis accesibles para luego ini

ciar el mapeo de aquellas otras ds potencial agricola de reser

va. Queda al'sn una amplia regi6n comprendida por la Cordillera
 

de.Talamanca cuyq Fituaci6n es incierta, lo que se desprendo do
 

los trabajos de AID (2), Harris (66) y P6rez (103), quienes la
 

clasifican en un poriodo de seis aflos en tres cotegorias dife

rentes.
 



contar con bastanteOs
 
La.zona central I-alle Central), a 

pesar "e 


En la actualidad,
6ni total.
xenr'.La una reclasificeci
eatudios 

oselaa mayorea


1 quo lu clasifica mejoripero a 
1ruz (103 ea I 
S reconociU'ionto 

serA neceeario efectuor nuevos trabajos 
pare 

austituir l08 ya oxistentou (50, 52). 

co
n de Guanscaste, el mapeo necobariamsente debar& 

E la roei 6

escalas grantanto a esoalas pequefti coaoa 

rregirse, quirA no 

dob, on las cuales el details es iuperfio6o ocapi.nulo. 

inves
eat6 cubierta acarkadamente por lam 

La Puna norte del pals 
43, Olb) Solamente serA nece

tigaciones del ITCO (30, 32, 33, 

con ant,.-ioridad al 

sario an .o deacrito efectuar el .anLliois de:..aboratorio pare 

coupletarlo. 

Does hacerse notar quo maps sabre arras tewas (geologla, .colo

confscciondhooi
gfa y Uso Potencial) hen aido 

do algunool de loo trabaJon do sin 
mapa do suelos y ban sido base 

siticaci6n edifice. 

flosumes
 

recopilaron 142 estudion de cjalsficuci6n do suelo8, 
En total ue 


a 1:10.000 y ca
79 fueron hechos a eacula ll#000
de lo cules 
!$-.000 a 1:1.000.00 me
A oscala
at todon diferentea entre aL. 


encontraron 28 y otroas trabajoa sumaron 3..
 

So conreccionaron don mapes do Areas ostuindna pare facilitar 
1)
(Napa

cualquier estudio ponterior, uno par& el 
Vlic Central 

y otro a nivel nacional (MKpa 2). 

http:1:1.000.00
http:xenr'.La


1- ACOSTA, R. y ESCALANTE, E. IEstudio agrol 6 gico preliminlar do 

la regi 6 rn do Sani Rafaet do Vara Blanca. Tesis Ing. 

Agr. Sari Jds , Univeidad de Costa Rica, Facultad do 

Agronomia. 19149. 56 p. (mapa 1:2.000). (mecanografia 

do). 

2- AGENCY FOR INTERNRTIONAL DEVELOIMENT. Mapa de suelos agrico 

las de Costd Rica. Resources Inventory Ccoter Corps 

of Engineers, U.S. Axmy. Washington, D.C. 1965. 1 p. 

(1:750.000)." 

3- AGUIRRE, V. Estudio de los suolos del &rea 
del Centro Trop1 

cal do EnsoElflnza i [n'estigaci
6n, IICA-Turrialba, Cos

ta Rica. Tqsis Mg. C-. Turrialba, IICAj 1971. 139 P. 

las
;;studio do sois perfiles en 


.4- AGUIRRE, V. y SILVA, L. y San Antonio, Coat6n de Tu
zonas de coionia Guayabo 

42 p.
Co'ta Rica. Turrialba, IICA, 1968. 

rrialba, 

las saba
tat dio edafol

6gico y agrol
6gico do 

5- ALVARADO, A. 
nas de Buenos Aires de Puntaronas, Tesis 

Ing. Agr. San 

Costa Rica, Facultad de Agronomia
Jos6, Universidad de 
116 p. (saps 1213.000). (mimeografiado).
1970. 


NI-

ASOCACION RIMIONAL 1'fAA EL DESARROLLO DE LA PENINSULA 

DE 
6- DatosEL DESARROLLO ITITERNACIONAL.
COYA AGE!CIA VAIIA 

a e iventa
generalese ;Introducci 6 n los inventarios 

de la Peninsula de Nicorio do lts recursos naturales 
1965. pp: 65-70. 

ya. .Nicoya,: Gwntacaste, Costa Rica, 

do las Fincas La
 
7- AVILA, 0. y GRfINT,: 1'.Estudio agrol 6 6ico 

en el Cant6n Central do la Provin
 Guaria y La iTi-nidad 
 San Jos6, Universi
cin do Alnjucln. Teais Ing. Agr. 


Couta 1ica, Facultnd de Agronomia, 1950. 78 P. 
**dad dc 
(mapa 1:5.O0P) (mecanografiado).
 

Teals
cacao farm.
R. Sol survoy of La Loln
8- BAZAN-SILVA, (mapa

Nag. Agr. Ti'rrialba, IICA, 1963. 127 p. 

1:50.00.) (mimeografiado)e
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General soil regions offeastern and 
northern
 

9- BENNETT, H.H. Posibilities for pa
Costa Rica. In. 7readwell, Jh. Ci. 

ropical America.
 

ra ruber production in northern 
 Domestic Commerce,
Bureau of Forefln rind

Washinton, U.$. 


facing p. 24 (mapa 1:2.000.000).
1026. 


Ettudio agr6l
6gico de la Finca 


10- BONILLA, Ii.y DELGADO, C. 
El
 

Tesic Ing. Agr. San Jos6, Universiad 
de dosta Ri-


Alto. 

127 p. (mapa 1:4.000)


cE, Facultad de Agronomia, 1952. 


(mecanografir do).
 

In Nuhn, H. et al.' Estudio geogrfico re
 11- CALVO, J. Suelos. 

ide Costa Rica. San Jogional de la Zon' Atla'ntica forto
 

s6, ITCO, 1967. pp. 68-117.
 

Estudio econ6mico-financieronlara solici
 12- CAROLINA TCI., L.A. 6n de 210 Has. do
 
tud de credito aplicable a la explotnci


San Jos6, Costa Rica, 1969. p. irr. (mecanegrabanano. 

fiado).
 

Estudio agrol6gico de la Hacien13- CARVAJAL, J.F. y VARGAS, A. , Universidad do
 
da la Lindora. Te;is Ing. Agr. San Jos

6
 

( mapa
1ica, Facultad de Agronomia, 1952. 130 p.


CostEi 

1:4.000). (mecanografiado).
 

Bananera Anita Grande
 
14-' CUNBULTORA AGRO-.,1CUP.IIA ]!IRL. Compailii 

S.A. P.royecto de solicitud de cr6dito para la explota-

Costa Rica, 1968,


ci6n de 120 Haus. de bannno. San Jo..6, 


85 p. (mapa 1:5.000). (mimeografiado).
 

Proyecto
Productores Unidos de;Banano S.A.
15-
 6n de 150 Has. 
y .solicitud de cr6dito para la 

explotaci
61 p. ( mapa

de bano.no. San Jos6, Costa Rica, 1967. 
,
1:5.000) (mimeografiado) 


n y solicitud de cr di
 . .. Proyecto de explotaci
6
 

16-

to para 250 Has. de banano. La Ferla S.A. San Joe6,
 

1967. p. irr (mimeocrafiado).
Costa Rica, 


Proyocto de solicitud de cr6dito para 
la ex

______e17-

de banano en Monte Libano. San Joplotaci6n de 170 H'is. 


s6, Costa Rica, 1966. 56 p. (mapa 1:5.000). 
(mimeografia
 

do).
 

Iroyecto y

18- CONLUIT01A AGROFECUARiIA, Z.A. Banawaldeck S.A. 


n do 250 Has. do babano. San
 solicitud para la oxplotaci
6


Jos6, Costa vica, 1968. 66 p. (mimeografiado).
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19- . Compadia agricoln de Pirisminn S.A. "Finca mo 

....0110" Proyecto bananero 205 Has. San Jos6, Costa Ri

ca, 1969. p. irr. (mapa 1:5.000). (mimeografiado).
 

Compaida Agricola La Guadalupe, S.A. Proyec20-	 .
 
to y solicitud de cr~lito pars la explotaci6n de 200 

Has. do banano. San Jos6, Costa Pica, 1968. 64 p. 
(mimeografiado). 

21-	 . Compailia Banaiera Tel Aviv S.A. Proyecto y 
zolicitud de crLdito p(ra in (txplotaci6n de 115 Has. do
 

bancano. San Joz6, CostA Ricr., 1969. 72 p. (mimoogra

fiado).
 

. Cooporativa do hsociac16n Bananera de Cariari
22-
 n de 200
R.E. Froyecto do credit7 pain la explotrci
6

Has. de banano. San Josk, Costa Rica, 1968. 65 p. (ma 
pa 1:5.000). (mimeografiado). 

El Jardin de Cariari S.A. Proyecto y solici23-
tud de cr~dito para In explotaci

6n de 200 Has. de bana-

P. (maps 1:5.000).
no. San Jos6, Costa Rica, 1969. 73 

mimeografiado). 

24'- . Empresas de tannno Oro !S.t. Solicitud do cr6

dito para el cultivo do 250 Has.: San Jos6, Costa Rica,
 
1969. p. irr. (mapa 115.000). i(mimeografiado).
 

Finca el Jordan. Proyecto para el cultivo de
 
p.
 

25-	
50 Has. de banano. San Jos6, Costa Rica, 1967. 54 

(mapa 1:5.000). (mimeografiado).
 

26- . Hacienda La Viluca S.A.;, Proycoto y solicitud
 
e credito para in explotaci6n dIe 150 lit . de bunrio.
 

San Josh, Costa Rica, 1968. 42 p. (mi7meografiado).
 

27?-	 . lnciendr La Miluca S.A.I Proyecto y solicitud 

-derdito para ampliar en 50 Hap. la explotaci6n de ba&-

Costa Rica, 1969. 59 P.nano ya existente. Srtn Jos6, 

(mapa 1:4.000). (mimeografindo).i
 

Reporte de 	suelos do la; finea bananera Oro S.A.
28-

Sa Jos6, Costa Ricai, 1967. 23 P'. (mineografiv do). 

29- COSTA RICA. INSTITUTO DE TIERRAS Y CULONIZACION. Asociaci6n
 

Bananera de Cariari. Sociedad Cooperativa de Responsabi
 
lidad Linitadn. Proyecto pnra el cultivo de 200 Has. de
 

72 p. (mapa) (mibanano. San Jos6, Co.:ta Rica, 1967. 

meogrnfiado).
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rcgi6i do Upalzi. San Jos6, Cos
do !.aE.&E,0udio30- Rica. l964. 153- P. (mnpa 1:60.000). 

tZan Jost, Costa Ri
Estudio finca Vil.a Marta. 

31" - W,?O. 32 p. n;nupa 1: 5.000). (mimoogrufindo). 

norto de
 
uo:rAf.co regionali do la zona 


. Estudio32- San Jcz6, .o-sta Rica. -1966. 308 p. (mapa

Costa Rica.
:2.400. 000). 

de Hercdin.de la zonalnorte 
* Estudio rf-f-ional33- 1964. 205 p. (mimeografindo).

Oar Jos6, Costa Pica, 

Estudio regional zona de Parnso-Ujarris-Urasca.GO_34-
San Jos6, Coftt:. Rica, 1970. 37 P. 

San Jos6, Cos
 
Fracc.otiamiento finca El Cokitrol. 
35- (mnpa 1:15.000), (mimeografiado).
78 p.
raRica, 19_. 


'nn Jo6,.Costi Ri
 
36- _ : Frarion,mi nto La Thesalir" 

*'27P. (mapa 1:20.000). (mimeografindo).

ca, 1969. 


Alternativa do 
0 F,r cionamionto Paso Agres. 
32 

37- 178 p. ( mapa
San Joue, Costa Rica, 1971.
manzarnaB. 

1:25.000 (mimoografiado).
 

$an Josh, Costa Rica,

Fraccionamionfto San Luis.
38-

156 p. (mapa 1:10.000). (inimeografiado).

1970. 


['inca Src. Pinto Echeverria. San
 
. Mapla de suc.os
39- Jos6, Costa Riical, 1963. 1 p.


Isd:-*o IFeL.s blancts- Sari 


(maps 1:10.000).
 

Santa
 
4o- suclos y capacidad ac uso. Fincft 
. doapn 

p. (mapa .1:63.000).
Rosa. Jnn JoL6, Co:itn Ricn, 1966. :1 

* Plan de dcsdrrollo para~lla coloni,. de 
Pojiballo.

41-
San Jose, Costa ]icni 1966. 51 p. (mapa 1:15.000). (mi

meogrr.fiado).
 

para al asentainipnto do familifis on la zona 
42- IN__. Plan 1

71 p. (mi-
Costa Rica, 1964,
do A-tfn Pirie. San Jorjt, 


meogrnfiado).
 

Zona Atl'lntic.% Nor
Estudid gi:ogr(Ifico nncional,
43-. 

San Cot'tra Vica, 1967. 360 p.te de Costa Rica. Jos6, 

(mapa 1:250.000).
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. Proyecto de colonizqci
6 n Alfredo Gonz6lez Flo44-


San Jos6, Cootn IVica, 1966. 97 p. (mimeografiares. 

do).
 

0 Proyocto do coloniznci
6n do Batafin. Snn Jos&,


45-
irr. (mapa) (mlimeografiado).
-osta Rica, 1963. p. 


de

46- . Proyocto de colonizaci

6n de Cariari. 4apa 
1 p. (mapa- Msue1os. San Jos&, Costa Rica, 1968. 


1:4o.ooo).
 

Progruna de colonizaci
6n papa dafificados por


47- ____. 

San Jos6, Costa Rila actividad volc'nica del Irazi. 

ca, 1964. p. irr (mimnografiado).
 

Proyocto para ol asentamiento de 75 familias en
 48- . 
1964. 40 p.
la zona de Gunynbo. Snn Jos6, Costa Rica, 


anexo (mapa 1:30.000). (mimoografiado).
 

Soil Mnp. Lands between Parismina and Matina
49- . 
Rivers. Fincas JU Carmen, Truque y Suerre, Goschon NO 

San Jor6, Costa Rica, 1958. 1 p. (mnpa (1:20.000).
2. 


Estu-

RICA. hIN18TPRIO DE AGRZICULTURA EIINDUSTRIAS.50- COSTA 

bccidental do ladio preliminar de suelos de la regi~n 
Bol. Ttc. NO 22Meseta Central. San Jos6, Costa Riba. 


1958. (mapa 1:100.000).
64 p. 


51- CHIRRINOS, H.A. Lovantnmiento agrol6gicb de la EstaC16n Ex

perimental de la Universidad do Costa Rica. Tesis Ing.
 
de


Agr. San Jos6, Universidad do Cost& Rica, Facultad 


111 p. (mapa 1:11000). (m6canogra-
Agronomia, 1957, 
fiado). 

Levantamienio a
52- DELGADO, J.M., PAMIREZ, C.A. y UREfiA, R.A. 


Tesis. lng. Agr. San
grol6gico de la zonL de Pnralso. 


Jos6, Universidad de Coaita Rica, Fncultad do Agronomila,
 

(mapa 1;1i.902). (tpectnografiado).
1955. 94 p. 


Sut-lo Tico 4 (21-22):
Los Luelos de Palmares.
53- DUNDOLI, C. 

260-262. 1950.
 

Estudio geoagron6mico de la regi6n
 
54- y TORRES, J.A. 


orital do la Mesetv Central. San Jos6, Costa Rica, Mi
 
1954. 180 p. (ma
nisterio de Agricultura e Industria, 


pa).
 



55- FLORES, 3. y LE'TUN, J.S. Estudio agol 6 gino detallado fin 
n 3annnera Atl~atica Ltda. ca prop-edad de CompaiL 

ESPROAGRO, 1970.
 
bal), San Jose, Costo Rica, S... 

(mapa 1:2.O00). (mocanogrrifiado).45 p. AnExo. 

56- Estudio 3grol6gico dotallado Ha-
LEITON, J.S.
Y 
Speedway 3.... San Jos6, Costa Rica, S.i . ESPRO 

(wapa, 1:10.00). (mecanogra-
GRO, 1969. 47 p. Anexo. 
fin do). 

6
Estudio y blasificaci n detallada
 

y LETON, J.S.
57-
do riogo, zona San Antonio-San Ra

de tierras con fines 
S.).. ESPROAGRO, 1970. 63 p.

fael. San Jos6, Costa Rica, 
(mapa 1:2.5000). I,pecaografi'dO).
 

Estudio agrol
6gico de las fincas San
 

58- FLORES, 0. y LEIVA, C. 
Teois Ing. Agr. San Jos6, Universidad do
 Bosco y Coris. 


106 p. (mapa
Costa Rica, FacuJtad de Agronomlia, 1949. 

1:4.000). (mocano~rafiado). 

OF THE UNITED NiATIONS. Pro 
59- FOOD AND AGRICULTURE ORGANIZATION 

yecto do mapa de nuelos do Centroam6rica. 
Santiago, Chi.
 

p. irr.le, FAO/VNESCO, 1)68. 

&rea-Costa
60- FtSSELL, K.E, DetaiJAsoil survey of the freeman 

1i 18. 1952. 2 p.
IAIA.S. Abach Research ReportRica. 

General soil survey reconnibsance in Costa Rica of
 61- . 
Potencial lands for the production of abaca. 

IAIAS. A

bach Research Report. NQ 13. 19 1. 5 P. 

la Ticaban 
62- GODEFROY, J. Etude aerc-pudologique dos sol- de 

FrancniC de Recherches au Costa Hica. Institud 

Fruitiers Outre-her. Tica Bahanera, Lim6n, Costa Rica,
 

p.
1970. 34 

,.'rtudio agrol6,iao detallado
63- GCNIZAISZ, M.A. y T_%J1,4M, F.F. 

de la ;-egi 6 n cuntrml de Cu-ridabat-La Unilm. T4s Ing. 

Agr. San JoE,6, Universidnd do Cost Pica, Facultad de 

1961. '156 p. (mapa 1:5.000). (mecanografiaAgronomnia, 

do).
 

Cacao Center.
The soils of the I.A..A.b. area.
64- HARDY, F. 

9ica, IICA, 1961. 75 p. (mapa I .,ilg:Turrialba, Costa 


5 millas). (mimeografiado).
 



65- y BAZAN, R. Studios on Covta Rica soils. I-VII. 
Turrin1ba, IICA, 1963-1966. p.Informeu mimeografiadon. 


irr. (La Francia, La Lola y Colorado). 

The major soil z~nes of Costa Rica. In.
 66- HARRIS, S.A. et al. 

1969. 11
Congreso Lritinoamoricano do Quimica, 100, 

p.
 

(mimeografiado).
(mapa). 


D. Notas sobre los tipos- de auolos a uno y o
67- HENNINGSk.N, 

Zona Sur-Este do
 
tro lado do la Cordillera Costefih, 

Costa fiica. Tierras Agricolas del Valle del General.
 

Inst. GeogrAfico do Costa Rica, Informe Sernestrall 
1963.
 

116 p. 

DE CIYNCIAS, fGRICQLAS. Inventario68- INSTITUTO INTERAPEI-IUCANO 
de los recursos de los cantones Atenas, Orotina, 

Espar-


Parte: Suelos; preparado
ta y 'Jan Mateo, Costa Rica. 

Turrialba,
por estudiantos afio acad6mico 1968-1969. 
(mimeografiado).
17 p.
1969. 


69- JARiiMILLO, I.R. Caracterizaci6n de aigunos "latosoles" de 

Mesoamrie. Tesis Mg. Sc. Turri.alba, IICA, 1969. 233 

p. (mimeografiudo). 

70- - . , Estudio detallado de los suelos del Proyecto La 

e 4im6n. Informe deCuria, GuLpiles, Pococi, Prov. 

San Jos6, Sociedad Ag'icola San Cristobal,
Progreso. 


S.A., Dept. de Investignciones, 1970. 97 P. (mimeogra
 

fiado).
 

71- y G(OMEZ, M.T. Inventario do, recursos del Area la

btorio No 4: Rio liarranca-Rio Tfiroles, Costa Rica. 
196?. 55 p. (mimeo-Parts: Suelos. Turr±albn, :ICA!, 


grafindo).
 

72- JIMENEZ, A. Estudio agrol 6giuo do lal parte norte del Distri
 
Jos6, Uto Central 	de Turrialba. Tesis Ing. Agr. San 

de Costa Rica, Facultlad do Agronomia, 1951.niversidad 
78 p. (mapa 1:250.000). (mecanografiado).
 

M.F. y JIMEN1.'Z, M. Estudio lagrol6gico de La Hacien
73- JIMENEZ, 

San Jos6, Univorsida do Verbena S.A. Tesis Ing. Agr. 


dad de Costa Rica, Facultad dc 1gronomia, 1952. 107
 

p. i(mapa 1:4000). (niecanografivdo). 
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In., Organization for Tropi
KESEL, R- et al. "Soilsreport.
74-
 July-August, 1967.

cal Studies.' Geography Course. 


pp: 42-49.
 

Selos do conizas volchnicas; ex
 75- KNOX, E.G. y MALDONADO, F. In. Panel sobro suelos doriva
cursifn I VoI1cn Irnzf. 
dos de'eenizas volcflnicas do Am6rica Latina, Turrialba, 

12 p.IICA, 1969. 


LARA, Y. Ingeniero Consultor: Informeial Ing. Carlos Ulate,
 76- on relaci 6n- conJefe Divisi6n do Desrrollo del I.C.E., 
del'Rio Reventado°
los estudios do sualos do in cuonc 


San Jos6, Uosta Rica, 25 mayo 1965,
 

Estudio semidetallado de suolos de
 77. LEITON, J.S. y SAENZ, R. 
la regi 6n comprendida ontre los ribs Barranca y Lagarto.
 

San Jos6, Costa Rica, Ministerio do Xgricultura e Indus

trias. Depto. de Conservaci 6n do Suelos, 1958. 70 p.
 

(mapa 1:50.000).
 

Estudio agrol6gico de la zona cafe
 78- y VILLALOBOS, E. 

ta era do Lagunilla do Herdin. Tesis Ing. Agr. San
 

Jos6, Universidad de Costa Vica, Fncultad de Agronomia,
 

106 p. (mapa 1:2.500). (mecanogrrfindo).
1952. 


Estudio'agrol6gico de ins fincas
79- LIZANO, C.L. y LOPEZ, M. 
Tesis Ing.
Carrillo-Davidson y Secci6n Giustiniani. 


de
Agr. San Jos6, Universidad de Costa Vica, Facultad 

(mapa 1:2.000). (mecanogra-
Agronomia, 19511. 106 p. 


fiado).
 

LORIO, P.L.'y MUERY, H.O. Reconnissance soil survey of The
80-
Estrelln Vallay, Costa nica. Lim6n, Costa Rica, Stan-.
 

dard Fruit Co., Costa Ricra Divisi6n, Research Dept.,
 

1956. p. irr.
 

los

81- LORZ, A. y VAMIREZ, M.T." Estudio sobro la erosi6n de 


suelos en relnci 6n con las condiciones do uso do la
 
"Los Cundros', re
Tierra que prevalecon on ins finc:-s 

gi6ri de I ,s, Carit 6 n do GoigoocheA. Tesis Ing. Agr. 
Agro-San Jos6, Univerbidad do Costa Rida, Facultad do 

). (rntpn 1:2.500). (nicanorafindo).
nomna, 1967. 97 1


82- LUZU1?IfAG[, C. Propiedades morfol6icaj, fisicas y quimicns
 

y clanificaci 6n do sois andoso).side Costn Ricoa. Tesis
 
ICA, 159 P. (mimeografin11g. Sci. Turrialha, 1970. 


do).•
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83- MACIAS, H. Propiedades morfol6aic n s , f~si.j!A, quimicno, y 

clsificaci 6 n de ocho "Latosoles" de Costa Rica. Tesis 

1969. 195 p. (mimeorafiamag. Cc. Turrinlba, IICA, 
do).
 

de In Peninsula de Nicoya,
84- MAN1IX, J. Estudio agrol 6 gico Pro 

Rica, MinisterioSan Jos6, Costavincia. do Gu.n-mcosto. 
1964. 2 p. (map. 1:500.000).de Aaricultura y Ganaderia, I
 

(mecanorafiado). 


finca dei! Consejo Nacionnl do
 
_. Estudio do muelos85- __ 

San Jos6, Costa Rica, Ministerio
?roducci 6n, Liberia. 

14 p. (mapa 1:2.000).

do A,4ricultura y Gankaderia, 1967. 

(mocanografiLdo).
 

finca Isla Grande, Lasdo Euelos,. Reconocimiento86-
Jos6, Costa Rica, Ministcrio do Agricul

Horquot.-s. San 
(tnapn) (eccnnogrnfiadoY.turn y Ganadoria, 1969. 13 p. 

San Jos6,

87- . Reconocimiento del Valle del Ceibo. 

Co'sn Rica, Ministerio do Agricultura y Ganaderia, 1966. 

7 p. (m6canogro'fiado). 

n preliminar dd suolos volc~nicos del
 88- . Redescripci6 doSan Jos6, Coutq Rica, Ministerio
nacizo del Irazl'. 

1966. 8 p. (mecanografiado).
Agricultura y Ganaduria, 

Estudio de sueloo de la Estaci6n Experimental Los89- .
 

Diamantes. 1'an Jos6, Costa llici, Ministerio do Agricul

6 p. (mr1pa 1:2.000). (mocano
turn y Ganaderia, 1967. 
graffiado). 

A
preliminar do suelos. In. Wydler, R.B. 


_Piano 


en riego al Gobiberno de Costa Rica.
sistencia t6cnica 
San Jor6, Costa Rica, Ministurio do Agricultura y Ganade 

trabajos realizado Noviembre 1967-
ria. Resumen de lot3 


61 (mapa 1:20.000).1969, i970. p. 

91- MARTIN, R. y 6OTO, H. Remapeo de suel s do la zona NO 1, Uni 

dodos 2 y 5, Distrito Estrella. Lim6n, Costa Rica, Stan 
Dept.,dar Fruit and Steamship Co., Tropical Research 
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do suelos de Amfnri-. 
92- MARTINI, J.A. Principalos grandes grullos 

Fitotccnj Latinonmericani 4(0):
ca Central y h6xico. 
57-79. 1967. 



93-. . P'4,unas consideraciones nobre los suolos de Am6 

ricacen Vol con referencia especial al desarrollo del 

tr6pico Amudo. Fito.ecnia Latinoamer.*cana 6 (1): 127-' 
147. 1S9. 

preliminares del mapeo y
94- MORALES, B,. I TORRES J.A, Estudios 
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Facultad
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t ,or ,min, ,194r. 77 p. (mocanografiado). 

a ,rol6gico de la finca
95- IQ1REJ:A , 1-. y MORALES, A. Estudio 

Tesis Ing. Agr.i 0ran Jos6, Universidad
Lu,. Monto,igro. 

de 'oata *icc, Facultad do Agronomia, 1954. 118 p. 

(iij pa 1:2.000). (mocanografiado):. 

so96- M0S'.',EiA, '. G~nesis y propiedades dr nos suelos do una 
TosiE
cuonjia topogr'ifica en ol tr6pico himedo ctlido. 


Mg. .3c. Turri-lba, IICA, 1967. 141 p. (mimeografiado). 

07- MUERY, H.O. Estrella Valley soil suryey Fortuna, Aurora, Foz 
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98- y LO11IO, P.L. Roconnissance sIoil survey of The Old
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1956. 9 p. ap6idice. (mocanografia-
Research Dopt., 

do).
 

99- ORTEGA, F.M. y CARVAJAL, N. Estudio akrol6gico de la finca 
Tesis Ing. Agr. San Joa6, Universidad
La Esperanza. 


do Costa Rica, Fncultrd de Agronomla, 1951. 53 P. (ma
pa 1:2.000). (mecanotrafindo).
 

100- PALU4CIA, J. Carnctorizaci 6n do algunos suolbs derivndoes do 

cenizas volcfnicas en Cuntroak.6rca. Tesis 14g. So. Tu

rrialbL, lICA, 1969. 168 p. 

101- PAN AMERICAN INSTITUTE OF SEOGRAPHY AND HZST%'RY. Costa Ri
do suelos In. Los Qatudios sobre reca. Invertigact6n 

1cursos naturaloa en lan Am~ris.: I!Lxico, 1953. v. 
(mapa 1:2.000.000). 

102- PEREZ, Se Compafia Banzanera El Jnrdfn S.A. Eutudio econ6mi 
co. Proy,:cto bananero 250 I{its. kba Jos6, Costn Ricaj 
1970. p. irr. (mapn) ( MimogrmIfiado). 
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103-
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San Jo66, Costa Ricu , Oficinn do; Planificaci6n, 1971. 


p. (mapa 1:1.000.000).
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104- . Reporte do cuolos 

Proyecto do Dosarrollo Forestal. do 
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 pical biology. Informe do curso. 
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I4inistorio do Obras aablicns, 

191 p. (rapa 1:1.000.000).Costa Rica, 1954. 
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re area, Costa Rica, I.A.I.A.S. Abaca Plosearch Report
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Soils of the Estrella area,
y STRIKER, M.A.
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C"-Ctilcl, I.A.I.A.S. Abaca Research Report NQ 11.
 

1951. 18 p.
 

109- y STRIKER, M.M. Soils of tge Good Hope area 

56=ica I.A..I.A.S. Abaca Relearch Report NO 9. 1951 

of the Margarita Gos110- y STAX.R, M.M. Soil 

areas, Li:mon Pronvic6, Costa Rica, I.A.I.A.S.
F'cr -o-dock 

Abaca Research Report No 8. 1951. 17 p. 

y STRIKER, M.M. Soils of the Monte Verde
11'-

area, Costa Rica, I.A.I.A.S.t Abaca Research Report NO
 

10. 1951. 17 p.
 

112- QAENZ, A. Anotaciones sobre al origen de formaci6n y desa

rrollo do los suclos de in regi
6n de Palmnres y sus al

rededores. Uovistct Universidnd de Costa Rica 4: 187-296 
1949. 

113- _ Bosquejo Geoedafol6gico do Costn Rich y el Insti
3a. Conforsn
tuto Intoramericano de Cioncins Agricolas. 


Caracas, Venezuela,
cia Latinoamericana de Agricultura. 


1945. p. irr. (rimeografiado).
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Geoedafologia costarricense.: San Jos6, Costa
114-

do Costa Rica, Fac~ltad do AgrononlA,

Rica, Universidad 

1967. 29 p.
 

U
. Suelos volc~nicos cafeteros ae Costa 

Rica. 
115- NQ 6. 1969. 

niv-ersidod do Costa Rica, Boeri Agron 6 mica, 

v. 1, 356 p. 
° do una finch, en 

y J. aurol6&~cSAWCHIEZ, A. SAENZ, Estudio 
Unier116-

San Antoz~o do De.1n. Tesis Ing. Agr. San Jos6, 

Hica, Facultad do AGzonomia, 1952. 10 
sidad dt Costa ° ). l 

p. (main 1:3.000). (mccanografiad 

el cultivo de 60 Has. de bana-
N. Proyecto parsr,
SCHROEDEk,
117- 2 p. (mimeogrifiado).
 
no. Sarn J6s6, Costa Rica, 1968. 


Some soils and fertilizer !relationships 
of the
 

118- SEGARq, C.B. 

tambcrt) on three
cavendi .shii


;aven4iXs banana (1iusa 
23:
 

diffOLent soils in Costa Rica.h.)D. Diss. Abstr. 


Order No 63-36644055r6. 1963. 


Estudio de suelos del Valle dj Estrella. 
Lim6n,
 

119- rcTv, A- Re-Co., Costa Itica Division 
9sta Rica, Standar Fruit 

1963. 29 p. (mocanografiado).
Aeuroh Dept., 


Estudio quimico do los suclobl de las Unidados 
Nos.
 

120-
1 -" ,2 y 5, Zon,- 1,1Q1, Distrito Estrella. Lim6n, Costa li 

ca, Standard Fruit and Steamship Co., Tropical Research 

Dept., 1959. 

6mi-
Estudio geo-quimico y geoagron
121f . y GONZALEZ, R. 

San Jo
 co de dos suelos de Costa Rica. Tesis Ing. Agr. 


a6, Universidad de Costa Rica, Facultad de Agronomia,
 

1956 131 p. (mapla 1:2.000). (mimeografiado). 

sur
 
12Zo , y MATLIN, R. Estudio do suelds de la regi6n 

Lim6n, Costa Pica, Standard
1'- d Valle de Estrelln. 
Tropical Research Dept. 1958.

Fruit and Stoamship Co., 


34 p. (mecanografiado).
 

U3 . y SAEZ, J. Estudia o suelo de Sasso-Pirie. Li-
Pica, St ridar Fruit Co.j Research Dept.,m6n, Costa 

1960. 34 p. (mocanografiado).
 

do los rccursos 
-. GONZALEZ, N.A. y CHiACON, A. Eatudio 

agricola do la fincs Sazta Rosa-Puriscal. San Jost, 

Cosia Rica, In.:tituto de Tierran y, Colonizaci6n, 1963. 27 

p. (maps 150.000). (pimoografiado). 
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125- STANDAR F"UIT AND STEAMSHP CO. Mapa de suelon Valle la Es
trella (Atalanta-Alsdcin y Lorona-Talia). Lim6n* Costn
 

Resarch Devt., s.f. I p. (mapa 1:10.000)Rica, Tropicril 

126- STANDAR FIZUIT COMPANY. Ruconocimiento de suelos Rio Suclo-
Costa Rica, 8.f. 1 p. (nmpa 1:10.000)Tortuguero. Lim6n, 

Mapa do suolos, Colombiana-Wlliamsburg. Lim6n,
127- _. 

ostA Pica, 1956. 1 p. (mpa 1:10.000). 

128- jUA1?NZ, A. y VARGAS, 0. Proyecto para!el cultivo do 250 
Has. de banano. San Jos6, Costa Ricnt ERpresa Santa Ma
ir .i.., 1967. 55 P. (mimeografiado). 

129- y VAlG.S, 0. Estudio arrol 6jgico para el cultivo 
del Sr. 11krn~n .traya Madrigal. Podel banano en la finca 

1968.coci, Provincirt de Lim6n. San Jot.6, Costa Ricn, 

8 p. (mapa 1:5 00). (ncanogr'ifivdo). 

V/RGM, 0. Finca Castillo y ,.zoft.ifa. Proyec130- ____ 
to para el cu]tivo de 100 Has. do b:innno. Ban Jos6, Cos 
ra Rica, 1967. 51 p. (mapa 1:5.000). (mimeografiado). 

171-l y V,,[?GAS, O. Proyocto pnr: el cultivo de 100 Has 
de banano. San jos6, Costa Picr , Freehold, S ... , 1967. 
45 p. (mapa 1:5.000). (mimeogr.,fiado).
 

132- y VARGAS, 0. Proyecto para! ol cultivo de 250 
Has. de bannno. San Jost, Costa Pica, Lociedad Gnnade
ra Rio Jim6nez, Ltua., 1967. 55 P. (mimeografiado). 

133- TERAN, F.F. y GONZALEZ, M.A. Ectudio agrol6gicc detallndo
 
de la regi6n central do Curridbat-Ln Uni6n. Tesis Ing. 
Agr. :tn Jos6, Universidad du Costa Rica, Fr-culta-d do 
Agronomia, 1961. 156 p. (mapa 1:5.000). (pocanografia
 
do).
 

134- TORRES, R. Foto-interprotaci 6n, sA aplicaci6n en la clneifi 

caci 6 n y cartografla do los suolos de un 5rea de In Pe 
niinula do Nicoya, Gu nnactste, CorIn flic,. Tosis Mag. 
Sc. Turrialbal, IICA 1967. 135 p. (mimoografindo). 

135- TOSI, J.i,., Jr. y MASIS, J.A. Mapa NQo3. Unidades do 

Tierra. In. Cuntro Ciuntifico Tropical. Informe nobro 
invwe;tigr'ci 6 n proliminr do la Zonn Norto do la Provin

cia do Alajucla y IHuradia, Costa Rica, 0an Jos6. 1968. 
1 p. (mapa 1:200.000). 
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136. U1111MIs MI~UT COIWPAY. XVipt do tsneloo, ionns ontrc Rio Pa
1 p.y Rio . Hina. Llm6nq Cocto fHicul 1958.rirmna 

(ra I: %.C00). 

WlThMMT OF AORTCULL fl. HctpA do suelogg
1r,,- UNITIrIP V: ', ( iapn,.cw kFruervii. Li~m rotstrn Hie:. 1951. 1 p. 

I1-10.0(fi) I 

Ms do auolos, fin 
138.- 7. [1t'I'AI OF P~LANT~ ~ILSTRY. 

enL, Gsh,- Lim6n, Cos~ta flica, 19)51. T
4rg.titriy 

Snn Rafael. ToVatudio agro16gico do Ink fincris139- URbijNA, V~. 
4iin 1nr. AGr. 8'nn JoWl, Univorsidrid de~ Cosat~ fica, ft

1951. u.p. (wpa 1:2.000). (meca
cultnd dt tAgronoiu4, 

nogr- twdo).
 

rio-

QAO~. Et.tudio proliminar do au~lon. Proyccto do 

140. Son Jos6, Conitr, Ricn, Hitniaterio do 
go Rio T4-r4jtqmo. 

30, 1959.Bolein T6cnico NO0
IndtahtrinpA.sriculturn*u(mp,1:50.000). 

Hnpn de wctlos Finca Ln.Porla. San Joan6, Costa
141-

~ Hii*tLrio du Agriculturn y Gr.inderian, 1962. 1 p. 

142- VAZ - CAREI~D. H. G~no~ii comparativa do lao nuelos dean

una accuI.'fcin croncl16eicn de terremasrrollsdoo tiobre 

p. (rimeort fidP. 

2-6-72..
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Perfil N. 


I (CR-55) 


2 (C-47) 


4 (ca-32) 

5 (CR-46) 

6 (B9) 

Soil Profiles for mP.
Appendix B. Table 2. 


Alamos suslos do Costa Rica Identificados y clasificados segpn IS 
taninfe do U.S.D.A. 

FeellaSub-orden Grupo-grande Sub-gruo
Lugar ylc serie Altitud Orden 

Arcilloso mlItoPalehumilt Typical
San Josd do Arenal 31 km 306 Ultisols Humit 

Isohipertilmico

N.E. Ciudad 0-usada 

1003% ',84"17*0 
Series (1)San Carlos 

Tropepts Dystropepts Typic ikaY fine 
530 Inceptisols
20 hm N.E. do Turrialba 
 isohlpertdmlco
9*58' N, 8"I35' 0 

gotoo 

2 he oeste cm Turrialba 780 
7541 M, 8303' 0 
Series: Colorado 


2 kn antes Slrrisito 1300 ilsitropepts i 

vfi a Parafso 
S51' N, 83-511 0 


Ustic ArclllosoIumults Palehomlts400 Ultisol
15 m 3antes Bunas Aires 
9"030 H, 83017' 0 iftlp'rtis.
lco 


auenos Aires 350 Ultisols Aquult Tropaquults Aerc Arcilloes 

N ic idoCompafnfa La Piner 
Series: Teibc,rom Isoarmlco 

dim 

Tropical 
umm&
3383m 
26.020C
 

Tropicalis 

42" om
 

25.00C
 
Tropical 


Tropl 
2436-m
 
n.2 ec
 

Tropcaldo
2O3 ,m
 
21.80
 

Tropical 


I m
 
24.20C
 

Tropical 

3( m
 
23-C 

Awor 

Macfho 
(19") 

t 

Alverodo 

I 



Crntinuecid 	 Cumdro 2. Ap ndice I. 

Perfil No. Lugar y/o serie Altitud 

(CR11) Buenos Aires 	 500799' N, 83* 20' 0 

Series VolcrJn (7) 

8 (CI-117) 	 18 hm sur do San Isidro 750 
de El General 
9* 16' W. 83" 37' 0
 

9 (Ca-20) 	 2 km antes de Son Isidro 900 
de El Gme, Carreter• 
Panairica a r 
9" 24' N, 830 44' 0 

10 (Ck-56) 	 5 km de Turrialba 1000 
hacla Juan Villas 
01-53 N. 83- 48' 0 
Series: Dirrisito
 

11 (CR-30) 	 I m do Cervantes 1600 
hacla Cartago 
9o 521 N, 83- 48' 0 

12 (Af,-67)2 km do Tapesco hois L 1600 
U%Laguna 
100 13' N, 84° 24' 0 


17008 Im do Cartago 
hacla @l Iraza 
9" 54' N, 83' 54' 0 

13 (CR-57) 

Orden Sub-orden 

Ultisols Hkmult 

Ultisols Humults 


Ultisols umult 

Inceptisols Anept 

AndeptIncctisols • 

Inceptisols 	 AndeptLguna3534 

"to 

Grupo-grande 

Palehumult 

Palehumult 

Palehumult 

Dystroandept 

Dystrandept 

yStrandept 

" 

Sub-grupo 

Or-.oxic 

Orthoxic 


Typic 

Ilydric 

Typic 

Typic 

Fml II 

Arcilloso 
k"ollatic 
Isahipertirmica 

IsH 

Arcilloso 
-.zclado 
isohipertdriico 


Thiotropic. 
ishipertimlco 

Hdial,isatermi¢ 
iom 

Ibdial,
isotonilc 


Clim -Otar 

TrrIci n-clas 
"'"li.(1%9)
 

3296m
 
25.71C
 

Tropl¢cl 
hG'mda 
2645 
24.2 OC
 

hy" im.L5j amrria31 
Prerm 1Qnt -2221B am
 

12"C
 

I" b.prelmltalw 
INSi
 

1S s -

IkrVnhGIi',
iata"m tajo 
3.S c
 

Name 

1179 m 
17.6 °c 



Contiucidn 	Cueadro 2, Ap:ldIce 3. 

IeNrf I No. Lugar y/o saris 

14 (Cal-65) 	 3 km do San Jo"5 do 
la lontaMa 

° 
10" 7'N, 84 10- 0
 

15 (CR-35) 	 Finca La Suiza I km 
antes de Vara Blanca 
10e9O N, eke 12' 0 

16 	 CATIE 
Series: Rewntaz~t 

17 	 rATIE 
Series: Juray 

18 (1l1, 	 CATIE 
112) Series: Instituto 

(Norml) 

13 (126) 	 CATEI 
Series: Instituto 
(Faso Pontmosa) 

20 (110) 	 CAT 1 
Series: La Margot 


21 (028) 	 CATIE 
Series: Colorado
 

22 asces 1 

Altitud Orden 


1800 Incptisols 

100 

.400 " 

+600 I 

40 

4W 

4600 


620-90 ' 

Entisols 


Sub-orden 


Andept 


o I 

Tropept 


Tropept 


" 

Aquept 

Tropept 


Orthbnt 


Grupo-grande 


Dystrandept 


sS6 

Dystropept 


Dystropept 

Tropaquept 

Dystropept 


, 


Ustorthent 


Sub-grupo 


Typic 

" 

Typic 

Fluwmntic 


Typic 


St 


FamilIa 

Medial, 

Isotermic 


i 

Franco fino 

Nistal 
isohipertirmico 


Fla mixto 
Ischipertfmico 
Fil. fr 
iso 
ischipurtlrmico 

to'o 

FIND mixto 

iuhipertaimiw 

'S 

Clim Autor
 

Huy hemdo Lumurrlaga 
nintafin bajo (1970) 

160 C 

my hamajo s 

lontan.iW bajo 
353
 

Aguirre 

26fts (1971) 
22.3 eC 

2682 m- 

22.3C 
is " 

t
 

"
 

al.
 
(2e71)
 

http:lontan.iW


C-3tinuacl~n Cuadro 2. #VndlcoB. 

Perf I1I No. Lugar ylo serle Altitud Orln Sub-ordenf Gflpo-graflde Sub-gfwO Familla Coi.ow Aor 

23 &nn-acos 1 D Vertiscls Ustort P.? lustert UPIC lrd 
at &I.* 

21. 

25 

16 

27 

*zgaces I E 

joces 1 F 

T.,boga 1 G 

R.erronca 2A 

Entisols 

Inceptisois 

Entisols 

incertlsoi 

Fluvent 

Trope't 

Fluvent 

Tropept 

Ustiluvent, 

Ustropept 

Ustifluvent 

Ustropept 

Ustlc 

Ustic 

Typic 

Typic 

Is 

t 

o 

of 

29 

30 

31 

32 

20 Turrialba 
Sicuirres 3 

Lcs Inocentes 20 A 

L'~s Inocentes 20 D 

*Isa 8 A 

Osa 8 D 2 

tof 

sto 

Atf Isa1 

Ultisi1 

Entis--I 

UI.,If 

t"sult 

Fluvent 

Eutrop~ptiso 

Dystropept Ustic 

Tropuda IIF Ultic 

Tropudult Typic 

Tropof Iuvent Typic 

o 

a 

o 

i 

33 

34. 

GSA 6 F 

al3Juela I8 

Inceptivil 

Al fis A 

Tropept 

Ustaif 

Eutropept 

113plustalf 

Typic 

Udic 

35 

36 

37 

VoIcSn 7, 
Sarapiquf 11 

VcIcS" Oros[ 16 

Senatorto Dur~n 17 

3 tritoInccp-tisol 

Ultis"? 

iAfISI. 

Ince.ptisoi 

H..w It 

Ustaif 

Anclept 

tAndept 

Tropahumult 

Haplustalf 

Eutrandept 

Dystrondept 

Typic 

liltic 

Typic 

Typic MIX 9 



cant lnumcI&n"uae'ro 2. Apindice S. 

Iserf IIt . Lugar yio serle Aiud Orden Sub--rdefl Grupo-grande SbgUO fii lm uo 

-Cervantes 33 ince;tisol tAnde,;c Vitrandept umbric Ko 
Maldonado 

5.0 

5.1 

lirrisito 

irazG 

lnce'tisol 

Ince1 tisol 

Anidept 

tn~ept 

Dystrandept 

Vitrandept 

Oxic 

tkabric 

isn 

o 

42 ~ ~ r LaemAires r 5.0C~mfla 
Series La Pilera 

1.puenos Aires 
C'_4.,a,flfa La Pfiera 
Se.ries: Sailtre **soip 

550 Ultiscls3 Pfk 50f 

5.50 to 

Hsmmut 

Udults 

Palehumults 

Tropudults 

Ortboxic 

Oxic 

Arcil-lo, mny
ino, mezclaedo 

Ac*d 
isolipertru~co 

Arcilloso, 

mcldo, 
foic 

Tropical
hdmdc 

Alvarado 
(1970) 

s 

I~. DeosAies550 
Coouiatifa La Pfera 

-Series: Buenos Aires** 

"Humults Tropoloumults Orthoxic Arcillo, towy 

fiomzld 
5isopatrac 

45 
go to go' Typic Aircilloso 

sgelado 
Ncido 
Isohipartfrmico 

to 

5.7 



Continusclefl Cuadro 2. Ap&ndice B. 

Sub-orlen Gruro-graftie Sub-grupo Familla 
Luger y/o serle Altltu' Orden

Perf ii No. 

52 

53 

Hiuult Trotohumnlt~ 100 Ultiol5I~(I)	10 . £carett 

Sin lsidro-DOmiflcal 

entre El Alto y La 

Pifamra 

Series: La DlVlSi1l 


"~ea55 0I9) 1 km s caserro San 71i0 
Lristdbal y 150 m 0 

ec carretera San 


Series: San Cristfb6I 
ibi200m56 Vitrancp Asoteyi 

5LCerca Carratera Cartago- 2500-	 Vtaietioewcgc(g22900' ,Icfn Irazi 
szries: irazG 

Umbrt-. sy 
camno Cervantes 150057Corte 	 Viruda t eeu 

Paralfso (3 km desPulsi gtU1 
do Cervzrtes) 
Series: Cervante ;4h
1WOxic 

lwlpr
58 Sari. girrisito 1200w 

ytrdst imbipe-
FlInca VictOria igic 
crielno Turrlalbe 
Juen VikAs (lava 200 alaos) 

ClIma Autor 

osque wN Portillo 

hnntao pg(~ 
tropaflO 
troplCsl
ivis
 

prouvaw
pU~l8
 

cnle 
2000 (1972)l
 

i2000 m 

I 

3100 me i 
20
 

....
 



Contlnwl'n Cua!ro 2. Apfndice a. 

Perf I IH. Lugar y/o seri Altitud Orden Sub-orden Grupo-grande Sub-grupo FamIlla ClIn Aator 

59 Series: Alajuela 
0. Carretera Alajuela -

San Isidro. 1/2 vfa 

850 H- se han clasificado 15 m 
(8 asses) 
20C 

So 3245 I, Barranca 
C3mino San Mateo -

Esparta, 1 km E. 
do Jesfis Marra 

220 Tr[,postults AwIioppen 
trap. Ile-
v .ososec 

AVe. Mi. 

Iporre 
(1970) 

51 3245-I. Finca del 
Sr. Luls Sinchez, 
en Zcpilota -
CasceJal 

190 Tropostults isoterso 
q Trop.Sic (aold.) 

2073-2163 -
27"C 

32 

63 

Series: Colorado 
2 km antes de 
rurrialba 

carca 

carrmtera 

Seris: Parafso 
2 km des.,u6s Birrisito en 

vfa a Cervantes 

730 

1300 

Inceptisol 

Inceptisol 

mosque 
hedo 

hos 

hr ndo 
printew 

Ufos 
() 

of 

14 Series: uenos Aires 
crca Buenos Aires 
Valle do El General 

400 Ultisol 
90ma0 
trado 
tropical 

65 Series: San JosS del 
Arenal 

3EItm N CIudad lusads 

300 Ultisol 
110410 
anal 
tropical 
............................................. 



Contlnuacln Cuatro 2. Apfndlce B. 

Perfil No. Lunar y/o serie Altitud Orden Sub-orden Grupo-grande Sub-Crupo Famila Cl Autor 

f6 Er-trella. 
n. tlatina 

S.E. de Bataan Cerca 
nivel 
mr 

Entiscls Psanments Udipsamwnts Alfic 
Udirsaments 

Loam i moso, 
nmzclado, no 
Scido, isohy-
pertermic 

Tropical 
h&do 
(Costa
Atlintica) 

Jimbmz 
(1M) 

67 P-cuare N. Bataan 
Finca Waldeck 

of Entisols Fluvent Tropofluvents Antic Loam mezclado 
Tropcfluvents no Scido 

isohypertirmic 

" 

IS tanila N. Bataan 
Finca Waldeck 

so Entisols ,?quents Hydraquents No hay sub-
grupo desa-
rrollado 

Loam limoso 
mzclado 
no Scido 
Isohipertfrmic 

F9 Culina E. Bataan 
Finca Monte Lrbano 

o Ince-tisol Tropepts Eutropepts Vertic 
Eutropepts 

Loam arcilloso 
mzclado 
no Scide. 
Isohypertirlic 

70 Old Vega (Aluvial) 
C¢nfarl. Fca. Frutera 
Atitntica 

" Entisols Fluvents Tropofluvents Vertic Loam arenoso 
Tror ofluvents mzclado 

no Scldo 
isohypertermic 

71 Gud; lies (Aluvial) 
Est. Exp. Los Dlamntes 

" Entisols Orthents Troporthents Vertic 
Troporthents 

Loam arenoso fina " 

cenizas volcinIcas 
no kIdo, Isoh
peitermic 

72 Lm Curia (Plaosol)Cariari -Fc. Formosa 
-

" Ultisols Aquults Fraglaquults Typic 
Fraplaquults 

Arcilioso, micla- " 

do. no Scido 
Ihytpertermic 



Continuacidn Cuadro 2. Apdndico B. 

He. LuGar y/o sari* Altitud Orden Sub-orden Grupo-grandc Sub-grupo FamilIla Clim Autor 
Perf i 

1
 
blaplorthox Tropeptic Arcilloso may Trop. HN- Jiinaz 

73 Colomblana (Latosol) Cerca Oxisols Orthux 

tHplorthox fino, caolinita m-do (Cos (1972)


Gufcimo - Fca. Louisiana nivcl 
.acladallcido ta AtlSn-mor 

lsohypertermic tica)
 

Typic Loam arcillaso I 
, Oxisols Orthox Ugriorthox


Ridge Hill (latosols)
74 Umbriorthox 	aronoso, arcilla 
caolinita? Lcido 
Isohipertdrmlco 

Plinthaquults Typic Arcilloso may 
75 Carlarl (Latosol hydro- " Ultisols Aquuits 


Plintaquults finc, mzclado
m'orfico) Carlari -
 Scido
Finca San Pedro. Isohypertermic
 

Hydric Arcillosr"
Histosols Sarists Troposaprists" Formosa (Glay hnmlco
76 	 Troposaprists mzclado 
* hidrom6rfico) dcido 
Carlal Ischyprthermic- Finca Formosa 

hecho con datos do Holdridge at al.* Este cta.ificacl6n so ha 

Los nombres do las series son provislalss.
** 

atos dol Ing. Agr. A. Alvarado H.. sin publicar, y tesis de astudlantes y do otros 
autores tal Com so indlca. 

Fusnte: 
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COSTA RICA " 
TRI5aA,,CS EN LE\A,,TArMiENT? r%[ SUELOS HECO EN COSTA RICA 

1--A7Z MOPO de suelos Nor~e de Guonacoste J180.00,0- ITCO 

LiE-7 
 Zco dei Dtstrito de Riego "Morocic - MAG 

Proyectc de Riego itQuts MAG 
4L Atoco Fesecrch Repor? . -9, i , . i 

frme
rOf de A4'aco - ilCA) 

.. nmerc efere 0 nrfero en iO bebhcgrolio ci A A.voroo H 

e ,oluc
on 

0 Lost1or, cle s,,eioq en Cost, 

Bt eo 5 N? 4, Julio 1972 , Focultocle 

, r<r~~mGtj',,vers, Oi de Costa FRICO 

,i-' .7t'. . C ~ .f 
77 L t': I'*:¢CS7Ckt, i. &' K '('r1,'(r'j.", C i~ ~~ ~n4,,L L. ,.,,".. 2 5 ; :. 6 2 Z 

''' 
 41 t - "7 63 64 '12 7 9 

,,,, 35. 9 iE , 2', i4 
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