
PROYECTO -.CENTROAMERICANO­
.DE FERTILIDAD DE SUELOS 

Soil science in El Salvador. Clossification, 

fertility and conserVOtion 

Harvey Newton. 
Peiier Duisberg 

Anexo 19 

CENTRO AGRONOMICO'TROPICAL DE INVESTIGACION Y ENSEFIANZA 
TURRIALBA, COSTA RICA 

1978
 



CATI E
 

CENTRO AGROI1OMICO TROPICAL DE INVESTIGACION Y ENSERANZA
 

SOIL SCIENCE IN EL SALVADOR
 

CLASSIFICATION, FERTILITY AND CONSERVATION
 

Compi~led by:
 

P. Newton
II.' 

P. C. Duisberg
 

Preliminary document for discussion prepared for the
 
"Reuni6n T6cnica Regional sobre Fertilidad y Anglo
 
gos de Suelos", in San Salvador, El Salvador. March
 
13 - 18, 1978.
 

For review and completion by the Salvadorian soil scientists.
 

Turrialba, Costa Rica
 

1978
 



- i -

CCNTENTS
 

Page
 

I. INTRODUCTION ................................. 1
 

II. 	CONCLUSIONS AND SUGGESTIONS FOR THE
 
FIELDS OF CLASSIFICATION, FERTILITY
 
AND CONSERVATION ............................. .3
 

III. SUMMARY TAELE OF SOILS AiENCIES .............. 6
 

IV. 	 EARLY PERIOD OF SOIL SCIENCE .................. 8
 

A. Soil Classification
 

B. Soil Fertility
 

C. Soil Conservation ........................ 	 10
 

V. PRESENT SOILS ENTITIES AND LABORATOPIES ...... 11
 

VI. 	 RELATION OF SOILS TO OTHER NATURAL RESOURCES
 
AGEN1CIES AND FIELDS .......................... 30
 

VII. COMPILATIONS OF SOIL REFERENCES 'ID MAPS ..... 35
 



SOIL SCIEUCE IN EL SALVADOR*
 

CLASSIFICATION* FERTILITY AND CONSERVATION
 

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

I. INTRODUCTION
 

This is one of six reports onthe state of soils work in the countries 

of the Central American Isthmus. A similar outline and pattern is pre­

sented in each, in order to make the country reports as comparable as
 

possible. Reports are based on 'nterviews by members of the "Soil Analog
 

Project" plus published information and reports available. However, no
 

claim to completeness or full accuracy can be made. In Costa Rica the
 

report was prepared with so!';c participation by national soils scientists.
 

In other countries time did not permit even this. it is hoped that these
 

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

regional soils meeting at San Salvador, El Salvador from tarch 13-18,
 

1978, and that soils scientists from the different countries present will
 

improve and complete the documents for their countries. The Costa Rica
 

report is the best but still should be thoroughly revised and improved by
 

national and other soils men.
 

" 	 Preliminary document for discussion prepared for the "Reuni6n Tecnica 
Regional sobre Fertilidad y Analogos de Suclos". San Salvador, El 
Salvador, March 13-12, 1978. 

** 	 Ph.D., Soil Scientist Consultants, Soil Analog Project, CATIE. 
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If ali countries produce quality documents they can be used
 

as a basis for a comprehensive document on the state of soils work in
 

Central America and a realistic assessment of the weaknesses and needs f'or
 

strengthening the field.
 

The F.ield of soil sciknce in Central America cannot serve as
 

a basis for improving soil analogs unless it can be strengthened in every
 

country. The analogs which have been possible through the soil analog
 

subproject of CATIE/ROCAP for the Pacific area of Nicaragua, Honduras and 

El Salvador represent only a first step in supporting national development
 

plans and agriculture by determining similarities batween soils within
 

and between countries. If basic knowledge and soils agencies can be cons­

tantly improved, the quality of analogs will also improve. The potential
 

economic and social savings of identifying soils requiring very similar
 

management, fertilization and conservation practices isenormous.
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II. 	SU1.NMARY AND SUGGESTIONS FOR THE FIELDS CF SOIL
 

CLASSIFICATIOW, FERTILITY AND CONSERVATION
 

El Salvador seems to have gone through two phases in soil
 

classification. In the first phase soils were primarily mapped at the
 

level of associations of serics and the results published on colored
 

1:50,000 topographic maps. This apparently led to a false feeling among
 

policy makers that little remained to be done. In fact, the surveys were
 

little more than reconnaissance level. Therefore, there was a quiet 

period of several years before Ing. Agr. Miguel Rico of the original 

group was able to get sufficient support within thu Ministry of Agriculture 

for a special program to classify using the new taxonomy and determine land 

use potential. His group should be expanded to complete the basic soils 

work at semi-detailed level as soon as possible so that it might -go into 

more detailed survys in selected areas. 

Recgntly thc soils classification and soil fertility fields 

have become more closely allied and supportive. Soils fertility trials 

are now concentrated in CEHTA. 

It is becoming a practice for CENTA agronomists to make pits to 

take soil profile samples for classification analysis. This could lead to
 

important relationships etween classified soils and plant responses in­

cluding detection of analogs. It would, however, appear that considerable
 

improvement is possible in fertilizer trials. The partial results we saw
 

indicated a rather high degree of variation. If this is gencrally true
 

considerable should be done to analyse each step in the process to increase
 

reliability. However, the basic organization of CENTA with soil fertility
 

specialists included within crop teams and with the laboratories all working
 



in close proximity seems conducive to adequate standards of work and
 

cooperation.
 

The Soil Conservation department within the Direction of
 

Natural Resources does not seem to have been brought close to the other
 

soils groups as yet. It has been occupied for about five years with the
 

important FAO project in the Metapan area and has gained much very valuable
 

experience. Now that it is on its own, it is to be hoped that it will
 

expand rather than contract. The national needs are very great and soil
 

conservation is closely related to maintaining soil fertility. The field
 

could also benefit greatly by more basic knowledge about the erodability
 

of soils from the classifiers.
 

Nonetheless, El Salvador seems to have the best balance
 

between the principal fields of soils and a higher degree of interchange
 

between them than any other country on the Central American Isthmus. However,
 

this is not as favorable as it appears because El Salvador also is the
 

isthmian country with the most urgent needs for soil science to be efficient
 

and effective and practically applied.
 

This is because El Salvador has one of the high population
 

densities of the world while remaining primarily an agricultural country.
 

This has created a much greater pressure on the limited land resource than
 

in the other Central American countries, It is vital to increase food
 

and crop production and reduce soi, loss.
 
luch more must b~e don to obtain soils information and to use
 

it effectively. There is still a preat gap between its collection and its
 

integral use with othcr kinds of information for national, r-gional and
 

local planning.
 



One very promising step has been undertaken in this respect
 

and this is the Zonification Project of the Direction of Jatural Resources. 

El Salvador is the only country which has attempted to classify physical,
 

and cultural information on a geographic grid so that It can be retrievable
 

in various geographic combinations using a computer. This is a pioneer step
 

inwhat could lead to methods for correlating and for devising useful re­

lationships between different kinds of information. Soils information is
 

fed into this system. Howver, considerable more should be added including
 

soil series with possibly family, fertility trial data and additional
 

analytical data. Among other important data to be added would be life
 

zone transitions, rainfall intensity data and evapotranspiration.
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III. 	 SUMMARY TACLE OF SOILS AGENCIES
 

Table 1 only includes a suggested format. It Is suggested that
 

the Salvadorian soils scientists list the institutions and obtain the
 

required information.
 



III SUMMARY OF SOILS IFS
 

TA7 

Library
1S77 -1978 	 STA F F 
Major Soil 15__7_1978_ 	 (Books,
Emphasis Dol ars Professional 	 prfssina Offices Documents
 

profSub- Clerical and Maps)
 

E J T I T Y' 	 masis Budget 




TITUTIONS IN EL SALVADOR
 

LE I
 

Pccess to: Equipment Other Miobility and 	 Principal
 
users of
Collaborators Outputs 

information
(major) 	 transport
On hand Orderd
Laboratory Greenhouse 
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IV. 	EARLY PERIOD FOF SOIL SCIENCE
 

A. 	Soil Classification
 

We 	have no knowledg:. of the earliest period. However, the main
 

a soils expert sup­stimulus to soil classification came from II.C. Bourne, 


plied by the U.S. technical assistance program. From 1959 through 1956
 

soils maps were published on 1:50,000 topographic base maps covering
 

about 60% of the country (12,000 km).
 

The recent period described further on in this report began about
 

1974 and includes the revision, modernization and improvement of these maps.
 

In between there was a pcriod of a fewyears when the future for modern
 

it does at present.
soil 	classification did not look nearly as promising as 


B. 	Soil Fertility
 

An agreement in 1942 between the University of Agriculture and
 

Livestock and the U.S. Department of Agriculture resulted in a small program
 

at La Ceiba beginning in 1943.
 

In 1945, the University received 140 hectares of land at San
 

Andr6s, and established an experiment station. A Hational Center of
 

Agronomy was organized consisting at first of Departments of Agronomy,
 

Plant Pathology, Horticulture and Agricultural Engineering. Later Depart­

ments of Soils lechnology, Entomology, Animal Industry, Extension and
 

Agricultura, Improvement were created.
 

Starting in 1952 research projecLs were initiated and knowledge
 

spread through practical demonstrations. Small irrigation projc cts were
 

started and assistance given to farmers in soil management and conservation
 

practices.
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In 1955 the CNA was incorporated into cooperative "Servicio
 

(SCASA)" between El Salvador and the U.S. government. A soils section
 

was established by 1959.
 

After the phase out of SCASA in the early 60's the research and
 

extension functions were received by a new Direction of Research and
 

Agricultural Extension under the Ministry of Agriculture. In 1973 this di­

rection became CENTA, whose activities are described later.
 

The soils laboratory for routine farm samples was improved and
 

expanded beginning in the 60's under the stimulation of the North Carolina
 

State Fertility project. Many soil fertility trials were carried out by
 

the FAO and many fertilizer demonstrations with the help of Dr. Ben 

Birdsall of AID during the middle and late 60's. Although some spectacu­

lar results were achieved most records have been lost. El Salvador fer­

tilizer consumption isnow almost at a European level and undoubtedly reflects 

in part the influence and extension Ideas promoted by the results of these 

projects. 

The recent period began inthe 1970's with the reorganization of
 

agricultural investigation into CENTA and is described subsequently.
 

By 1972 itwas reported that Salvadorian farmers using fertilizer
 

based on recommendations obtained as a rsult of soil tests obtained
 

yields 1.5 to 10 times the national average production and 2 to 25 times
 

the production of farmers using no fertilizer. Seventy five percent of
 

the soil samples analysed were deficient in phosphorous and some 40% 

needed potassium appli-ations to correct deficiencies. Nitrogen was 

needed in practically all cases for increased yields. ObservaLions also 

indicated Zn, D, Mg, and Mn deficiencies.
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C. Soil Conservation
 

Too little attention was paid to problems of soil conservation
 

through the 50's and 60's. Meanwhile, the country was almost completely
 

deforested and rich recent volcanic soils badly eroded, especially on
 

the extensive rolling and mountainous lands.
 

Nevertheless, th2 realization of the importance of soil con­

servation came earlier inEl Salvador than insome neighboring countries.
 

With the cooperation of the extension service an organization has been
 

formed called "Amigos de la Tierra". The extension service has induced and
 

helped -many small farmers to build terraces and to practice contour
 

farming. In 1970 the program had 2634 participants. While particlpatio.
 

is small in relation to the problem, it shows a hopeful trend.
 

The government increasingly aware of the seriousness of the
 

problem established a department of soil conservation and management and
 

obtained a five year technical assistance project from FAO which began in
 

1971 and which is described later in this report.
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V. 	PRESENT SOILS ENTITIES AND LABORATORIES
 

A. 	Hinisterio do Agriculture y Ganaderia
 

1. 	General
 

The Ministry includes the following organic operating
 

divisions:
 

Resources (Ricursos Naturales Renovables)
Renewable Natural 

Irrigation and Drainage)(Riego y Drenaje)
 
Animals (Ganader'ra)
 
Training (Capacitaci6n Agropecuaria)
 
Research (TccnologTa Agropecuaria)
 
Pest Control (Defensa Agropecuaria)
 
Extension (Extensi6n Agropecuaria)
 

Within the Ministry but autonomous are:
 

Coffee rcsearch (Instituto Salvadoreijo do Investigaciones
 
do Caf6).
 

Agricultural Products Storage and Marketing (Instituto
 
Regulador de Abastecimiento).
 

Agrarian Institute (Instituto Salvadoreio do Transformacl6n
 
Agraria).
 

Agricultural Development eank (Banco de Fomento Agropecuario)
 

The 	Ministry also has an Agricultural Economics Division, an In­

formation Depirtment and a Sectorial Planning Office along with various
 

administrative units. An ornanigram of thu Ministry is shown in Figure 1.
 

The budget for £he pcriod July 1, 197 - June 30, 1.576 indicates 

the following amounts spent in soil, soil's rclat. or natur:ci resources 

work: 

92.5 = US$1 9 (Colones) 

Conservaci6n y Desarroilo d_ los Recursos
 
Naturales Rcnovablcs 	 4 146, 7h.oo 

Tecnologla Agropecuaria 1'498,660.oo
 

Extensi6n Agrop.:;cuaria 3'120, 800.oo
 

http:120,800.oo
http:498,660.oo
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92.5 = US$ 1 I: (Colones)
 

Capacitaci6n y Educaci6n Agropecuaria 1'677,532.oo
 

Riego y Drenaje 2'132,777.oo
 

Inventario y Banco do los Recursos Renovables 909,707.oo
 

Zonificacio6n Agricola 397,264.oo
 

Departamento de Informaci6n 512,443.oo
 

Desarrollo Forestal y Ordenaci6n do
 
Cuencas Hidrogr5ficas 21461.671.00
 

Dosarrollo Forestal 1'678,581.oo
 

Conservaci6n de Suclos y Control
 
de Torromotos 783,090.oo 

Desarrollo dc la TecnologTa 1'147,930.oo 

Determinaci6n del LUso 285,271.oo 

Potencial del Uso 836,424.oo 

Usos miltiples de los Recursos Hidr~ulicos 248,407.oo 

Desarrollo do Tecnologia Agropecuaria 4'306,440.oo 

Instituto Salvadoreho del Cafe 582,240.oo 

Instituto Salvadoreio do Transformaci6n Agricola 4'560,760.oo 

Total budget of MAG in 75-76 was 9.85 millions or US$ 34 millions.
 

2. Dirocci6n General de Piego y Drenajc. 

This division carried out the follnwing soils studios in
 

75/76:
 

a. Classificatio. of soils according3 to irrigation classes, 6020 ha,
 

including 2386 physica! det. rmination; iii the soils laboratory. 

These studies wer(; for projcLs of cooperas:'ie farmS. 

http:4'560,760.oo
http:582,240.oo
http:4'306,440.oo
http:248,407.oo
http:836,424.oo
http:285,271.oo
http:1'147,930.oo
http:783,090.oo
http:1'678,581.oo
http:21461.671.00
http:512,443.oo
http:397,264.oo
http:909,707.oo
http:2'132,777.oo
http:1'677,532.oo
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b. In cooperation with a commercial contractor (TRANARG S.A.),
 

, 
 104,000 ha were mapped according to irrigation classes.
 

c. 	Another 980 ha were mapped for irrigation purposes in "Distrito
 

do Riego y Avonamiento No. 2, Atiocoyo".
 

This division has a "Departamento de Estudios" which has an
 

"Agrologla" and "Agronomfa'" section, which apparently carried out the
 

above studies.
 

3. 	Direcci6n General do Rccursos Naturales Renovables
 

a. 	General
 

This division is charged with conservation and rational
 

development of the renewable natural resources and of preserving a
 

healthy environment. It has the following operating services:
 

Watershed management and soil conservation.
 

Hydrology
 
ieteorology
 
Fish resources
 
Forests and wildlife
 

The division,among other tasks, has the function to protect, improve
 

and reclaim soils through execution of soil conservation and control
 

works. It is to plan the management of watershcds, map and classify
 

soils, make an inventory of them and determine their best use. The
 

division will give free technical assistanc,, to all farmers who carry
 

out work in soil conservation and flood control. The hnv? to conserve
 

and rationally develop writr resources, collect climatic data for agri­

culture and to protect the general environment.
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The division is also charged with the protection, conservation,
 

and appropriate use cf all fish resources, forests and wildlife, including
 

experimental forest plantings and reforestation. An organigram of the
 

'=Direcci6n General de Recursos Naturales Renovables" is given in Figure 2
 

and another organigram which gives a still more complete picture is in
 

Figure 3.
 

b. 	Servicio do Ordunaci6n de Cuencas Hidrogr6ficas
 

y Conservaci6n de Suclos
 

This servicc of watershed management ond soil conservation
 

has the task of controlling or preventing soil erosion, and it is also
 

charged with watershed management and flood control.
 

The service is directed by Ing. Americo Vidaurre and contains
 

the following departments:
 

a. 	 Watershed management (Es'udio de ordenaci6n de cuencas hidrogr~ficas). 

b. 	Soil conservation and flood control (fomento y cjecuci6n de obras dc
 

control de torrentes y conservaci6n de suulos).
 

The service completed the following work connected with soil
 

during 75/76.
 

a. Soil surveys: 71100 ha in eight different areas for use by ISTA to 
distribute lots of economic size to settlers. 

b. Plans for watrshed m3n;:qement covering 1.85 iia. 

c. Several plans for soil ":onsorvation meascre:; covering ,.-O ha., but 

affecting eros ion control in a nuch wider area.h 

d. Flood control plans over an area of 114 

c. Trainin- cours;s in w:tersiLd management and soil conservition for 
personnel in the divsion.
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f. 	Research on erosion control and run-off in 12 forest lots through
 

agricultural measures like plantings of leak trees.
 

g. 	Publication of technical leaflets about 1) "Small structures for
 

flood control", and 2) "General aspects of flood control".
 

h. 	Assistancc in flood control in 6 farms totalling 820 ha.
 

i. 	Study of the problems of 6 watershed covering 3600 ha.
 

j. 	 Leaflet about soil conservation practices in areas of soils of 

marginal productivity. 

k. 	Assistance in the execution of soil conservation measures in
 

various areas covering 4684 ha.
 

1. 	Mapping and managing of 1600 ha.
 

m. 	Organization of 4 citizens' groups in suppor of wise natural
 

resources use.
 

In addition, the service is said to have produced a soil
 

erosion map for the country at about 1:200,000 scale.
 

c. 	The FAG Metapan Project
 

FAO carried out a major project from 1971 through 1977 to
 

try to restore a badly eroded and deforested area in the Northwest part of
 

the country. This was contracted in association with the Service of
 

14atcrshcd Management and Soil Conservation. The FAO Chief was Ing. Delffn
 

Goitia.
 

This project h,-s been the largest rela,ted to conservation ver
 

carried out in C;,ntral Am;riea. It produced a great number of documents
 

and maps. It attempted to study and initiate actions to stabilize and
 

improve th,-. physical environmanz and to try to create corditions to reduce
 

the 	pressures of the surrounJin3 population on it. For various reasons
 

it only achieved ,ome of its objectives. However, it stands ;s a project
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which should be studied car'iully by all the countries of the isthmus. We
 

did not find out tho degree to which the Servicio has been influenced for
 

the better and to which it can continue carrying the work forward.
 

d. Special Program to Determine Potential Use of the Soil
 

In 1575 Ing. Agr. Miguel Rico obtained MAG funding to
 

revive the work of soil classification. He has updated the old clas­

sific:n on of Bourne to conform to the new U.S. taxonomy.
 

For current work new aerial photography of 1:20,000 scale taken
 

during the 1970-74 period is available. Funding for the present work is
 

assumed until 1980. Thirty-four map sheets at 1:50,000 have buen produced
 

and cover practically the whole country, except for about 20 partial
 

quadrangles along the borders of the country.
 

The base map is e 1:50,000 topographic map sheet upon which
 

soils arc mapped as associations. On the front each sheet has the legend
 

indicating each soil or soil association mapped. On the back of each
 

sheet an explanation of each mapping unit is given, which includes the
 

classification according to the current U.S. Taxonomy, actual and poten­

tial crops, and a description of the topography the mapping unit covers.
 

Along with this land capability classus for each mapping unit are given,
 

and the percentage of each area within a given mapping unit falling into
 

a respective capability class. U.S.D.A. capability claqses I - Viii with
 

corresponding sub-classes ire used. In addition each map sheet has on the
 

back a summary of all capibil ty clnsses found on the nnp shoct, and a 

listing of the various mapping units which ppair and hive all or part of 

their area in the respective land capability class cr sub-class. The number 
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of hectares of mapping units and capability classes on each sheet are given,
 

but not related to the country as a whole. Thus a major soil may appear
 

with only a small area on a given sheet or a minor soil might cover a
 

substantial part.
 

One problem in the practical use for management purposes ofthis
 

map or in using its mapping units in a system of soil analogs is that
 

several capability classes or more than one soil appear within the same
 

mapping unit. While this was unavoidable at the map scale used and
 

often classes arc close, some are quite separate (like II and VII in the
 

same mapping unit).
 

;n 1974, Rico published a 1:300,000 soils map relating the old
 

and new taxonomy with a book explaining the rulation of both for El
 

Salvador.
 

A major objective of the program is to producQ land capability
 

maps at 1:20,000 scale. Those maps of "Capacidad de uso do las Tierras"
 

are available in the Form of "Blue print" sh,.ets with explanatory booklets.
 

About 100 have been produced and approximately 36 are turned out each year.
 

At this rate the important parts of the country should be complete in
 

about a year.
 

Ing. Agr. Miguel Rico's deputy is Ing. Agr. Roberto Denys, who
 

was part of the original tuam during the 1960's. There are five field men
 

comploting the soils maps, and six working on the land capability maps.
 

As it was found essentia! tc combine climatic lata with soil series
 

In order to obtain useful soil analons, Dr. !. Tosi, of the Tropical Science
 

Center, San Jos6, spent some time in El Salvador to improve the ,xisting
 

Life Zone Map of 1:400,000 to a level of life zone transitions on 1:50,000
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soil maps. The sheets completed so far can be scen on the attached
 

index map of El Salvador. Figure 4.
 

e. 	Servicio Forestal y de Fauna Silvestre
 

The Forest and Wildlife Service is engaged in the inventory
 

of existing forests, their management, assistance in rational exploi­

tation forest protection ngainst fires. The Service also issues permits
 

for the cutting of trees, distributed almost three million plants from
 

its 	forest nurseries and collected 6000 Kg of seeds for reforestation.
 

They reforested 600 ha under a program of reforestation for
 

watershed protection, and 847 hi under a program of rcforestation for
 

soil conservation.
 

Other work of the service includes research in best use of
 

forest products, experiments with nCw tree species, plan for the desig­

nation of possible Nntion.l Perks and their protection, and the establish­

ment of protected areas for the development of wildlife.
 

f. 	Survicio Inform6tico
 

A major function of this office is to serve the other
 

units of the Direction of Renewable i!ntural Resources especially with
 

respect to computer expcrtise etc.
 

In 1973 it was d;signitod to col-aborate with an important OAS
 

technical assistance project under Or. Arhold Kreisrpan. This project
 

was a follow up to n preliminary OAS study on Agricultural Zonification
 

and rugionalizition.
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It involved an integrated natural and human resources inventory
 

of one of the four regions of El Salvador and included an area of about
 

5000 km2 .
 

The inventory includes soils, vegetation, surface, cover, land
 

use, hydrology, forests, roads and socio-economic factors with information
 

delineated as overlays on 1:50,000 topographic maps and stored in a
 

computer for each kilometer squared. The methodology and results have been
 

published by the OAS R gional Development office and the overlays and maps
 

are available in the project. Two things stand out about this project:
 

first, this is the boldest attempt so far in Central America to systematize
 

and classify resources information on the basis of small geographic units
 

processed by computer. Second, the system is capable of containing, re
 

trieving and correlating many additional types of data. Among notable ad­

ditions which should be considered are soil series and suborders under
 

the new taxonomy. Fertility trial results, additional laboratory data and
 

life zone transitions.
 

The original project was started, and financed for only one region.
 

Since the project is judged successful and it has been coontinued with about
 

20 Salvadorean technicians from the original group. Meanwhile, OAS has sent
 

an expert to work on correlations and the use of the stored information in 

national planning. This project represents an attempt to systematically 

use the largo amounts of nntural resources data ger,.rated by integrated 

inventories. Nicaragua represcnts a case -where ev.n larger amounts of data 

have been genoratvd but wiich ar,; in danger of being lost unless better ways 

of storage, retrieval and use are found. In Panam- . results from a similar 

project have partiaily been lost. 
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The project is headed by Ing. Oscar L6pez, Chief of the Servicio
 

Informatico, with Jorge Garc'la, Technical director. A very positive factor
 

in El Salvador has been the excellent wny in which the IGN has provided
 

the photo and map products needed.
 

3. Centro Nacional de Tecnologfa Agropecuaria (CENTA)
 

a. Gene ral 

The "Direcci6n Goneral de Investigaciones y Extensi6n 

Agr'cola" became CENTA in 1973. This agency was briefly combined with the 

Escuela Nacional de Agriculturi. However, the two units are now separate. 

CENTA works in agricultural research, extension and the pro­

duction and distribution of improved seeds. I-s aim is to improve 

agricultural production, diversify agriculture, produce new employment 

opportunities and increase rural family income and rural life in general. 

The extension division, includes a Department of Technical
 

Assistence and Rural Development, which works through regional offices
 

and carries also out the programs on basic grains, vegetables and fruits,
 

cotton, sugar cane, home economics and youth programs.
 

The rr;search division includes the departments of plant sciences,
 

soils, plant pathology, animal sciences, agricultural chemistry, agri­

cultural engineering, e'gricultural economics and statistics. It also
 

includes the experiment stations at San Andr6s, Sinta Cruz Porrillo
 

and the Sub-station Izalco.
 

The seeds division includes departments on production and cer­

tification, plants for processing and storage, and s-Ad multiplication
 

farms.
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The basic grains program is concerned with corn, beans, rice
 

and sorghum. This program includes variety trials, studies on plant po­

pulation and fertilizer trials.
 

The Program of Industrial Plants includes oil crops like soya,
 

bean, cotton and sugar cane. The program on horticultural crops includes
 

work with tomatoes, yuca, potatoes, cabbage, onions, and quisquil; and the
 

fruit program citrus, bananas (sweet and platanos), avocados, and temperate
 

climate fruits liku apples, plums, apricots and peaches.
 

CENTA includes an agricultural chemistry laboratory (mostly
 

forages and feed concentrates), a quality control laboratory (mostly
 

pesticides and fertilizers) and a soils laboratory. An organigram of
 

CEIITA including names of principal personnel is in Figure 5.
 

b. Soils Work - CENTA
 

The Soils Department is headed by Ing. Agr. Jos6 Roberto
 

Salazar. Advisor to the Department is Dr. Frank Calhoun under a CENTA­

AID-University of Florida Contract. Thanks to Ing. Salazar and Dr. Calhoun
 

profile descriptions and soil Lamples in detail will be taken in the
 

future -t all ferrilizur experiments, as requested by the soil analog
 

project. This will bc valuable to the national soil classification project
 

under Ing. Rico and will holp greatly in relating yields and fe tilizer
 

responses to definite sol1 series and therefore in producinc future soil
 

analoqs.
 

A breakdown of workers in soils, their nctivities and projects
 

as given in the 1977 CENTA plan of operations is given b(c.ow:
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DIRECTOR GENERAL 
FThlix Rhcx-oAo Cri&tales Avelar 
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-L COMTE TECNICO-I:.- .. e SMartlr.. z 

DIRECTOR PROY-fi C-'AlAID DE PLANIFICAC.3NIEFE 
Roberto 13: OsagL,-da L4i3 Amado Sinchez Vaencia 

JEFE Dzf 0 ERA.C1N&S D CA ,10 TEFE DE ADMINISTRACIGN 
J nz A...J3ds Josi Ernesto Zamora Coratio 

_JEFEJEFE 24-OMACIO.N Y DZOCU'MEN'ACION DE PER S'.NAL 
Fidel Angel Tario-aAiya Jo;6 Ovidio Portillo vamas 
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ASESORIA EXTERNA JEFE TALLERES Y (ANTEN "M',NTO 

JEFE DIVISION EXTENSION AGROPECUARIA JEFE DIViSION LNVESTIGACION AkGROPECUARIA JEFE DIVISION TECNOLOGIA DE SEMILLA1 
Roberto Antonio Vega Lara Enrique Abel Rubio MunguiaJoaE Pirez Guerra 

JEFEDE OPERACIONES REGIONALES
 
Jos6 Mau-cio !: :wn:ino LUpez
 

IEFE DE QUIMICA AGRICOLA JEFE DE PRODUCCIONJEFEREGION I JEFEDE FITOTECNIA 
Ernesto Navarrete Azurdia

Oscax Mauricio Coto Amaya Romer, Lbpcz Sndaiez Victor Manuel Segura 

JEFEDE INGENIERIA AGRICOLA J"EFEDECERTIFICACIONIEFE REGION I - A JEFE DE SUELOS 
R cado Dora nguez Valladarvs

lesis Armando Aifi.cz Castro Josi Robcrto Saza Mza 
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JEFE REGION I - B JEFE DE PARASITOLOGIA VEGETAL JEFE DE ECONOMIA AGRICOLA 

Mariano Caldcrbn
Antonio Contreras Antonio de Jet-Is Diaz Chivez Hernin Ever Anaya Meza 

JEFEDE BIOMETRIAJEFE DE CIENCLA ANIMALIEFE REGION I 
Salvador GonzAikz AlvaradoVictor Antonio Visquez Hernindez Francisco Flores Recino-
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Ovido Bruno Gusdr6n
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Workers in soils according to the 1977 plan:
 

No. Type or Degree Activity Project
 

3 
1 
I 

Ing. Agr. 
Ihi 

Chemist 

Soil Fertility 
Irrig tion-Soil Managentent 
Soil Analysis 

Corn 
11 
" 

1 
1 

Ing. Agr. 
" 

Soil Fertility
Irrigation-Soil Management 

Grpss legumes
" I 11 

2 H Soil Fertility Rice 
1 
1 

II 

Sub-Professional 
Irrigat ionSoil Management
" " I" 

" 

1 Chemist Soil Analysis 
2 Ing. Agr. Soil Fertility Sorghum 
1 I i Irrigation-Soil Management 
I Chemist Soil Analysis " 
2 Ing. Agr. Soil Fertility Oil Crops 
2 1 it Irrigation-Soil Management " 
1 Chemist Soil Analysis " 
1 Ing. Agr. Soil Fertility Sugar cane 
1 " Irrigation-Soil Management " 
1 Soil Analysis 
1 Soil Fertility Fiber crops 
I Sub-professional Irrigation.Soil Management 
1 Chemist Soil Analysis " 
4 
1 

Ing. Agr. Soil Fertility 
Irrigation-Soil Management 

Vegetables
H 

3 Soil Fertility Fruits 
I " Irrigation-Soil Management " 
I Chemist Soil Analysis 
5 Ing. Agr. Soil Fertility Forage crops 
I i Irrigation-Soil Management Forage Crops 

+ pastures 

Actually, it is reported that there are only 11 agronomists in 

the Department and the Head of the Department shoud correct this text to the 

extent that it is in error about his program. 

Summary: Agronomists 35 

Chemists 6 

Profess iona 1 

(total) 

Sub-profcssional 2 

43 
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CENTA proposed an extensive program for field experiments to
 

study soil fertility and responses of the various crops. The list below
 

indicates 59 field experiments were planned country-wide for 21 different
 

crops and combinations of crops. How many were actually started and for
 

how many valid data was obtained .isnot known at this writinq. The list
 

of crops, number and type of fertility experiments is given below.
 

CENTA - SOIL FERTILITY FIELD EXPERIMENTS - 1977 PLAN
 

Crop Number 	 Remarks
 

Corn 4 Different fertility levels density
 

Corn 3 3 level N + 3 types of N
 
Corn 3 P x 7n
 
Corn 5 Foliar application
 
Beans 2 Organic
 
Beans 1 N with corn interplantings
 
Beans 2 N, Zn, I3
 
Rice 2 Levels 11x density x distance
 
Rice 2 P and level of H
 
Sorghum 2 Levels of 0 x density
 
Peanuts 3 	 Fertilization not specified.
 

Natural fertility
 
Sesame 2 Levels of N, P. Residual fertility
 
Soybean 2 Several levels + innoculant
 
Sugar cane I Subsoil fertility + fertilizer
 
Henequin 1 M, P, K levels
 
Tomatoes 2 t:,P, K
 
Potatoes 1 	 Not specified
 
Sweet pepper 2 3 levels of N, P, K
 
Cabbage 3 3 levels N, P, K x 4 varieties
 
Yuca 2 various levels of N, P, K
 
Carrots 2 	 3 levels H, P x distances
 
Onions 2 3 levels i;,P, K x density 
Hot pepper 2 3 levzl I, P 
Pl5tano, banana 2 3 levels N, P x density 
Papaya 2 3 levels fl,2 levels K 
Multicultivos 3 levels, time, method of application 
Knolzu + 
Pangola 1 Different levels 

59
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Summary by crops:
 

Corn 15, beans 5, rice 4, sorghum 2, oil crops 7, vegetable
 

and similar 16, fruits 4, other 6o
 

Other work reported by CENTA in its 1977 operations plan in­

cludes the following:
 

a. 	Soil conservation assistince to cotton growers on 4200 ha.
 

b. 	Soil management assistance to 204 cotton growers
 
coverina 84,000 ha. 

c. Soil samples taken from cotton fields: 600. 
d. Leaf samples analysed for fertility work: 4000. 
e. Analysis of fertilizers and organic fertilizer: 1200 

f. Routine determinations on soil samples: 7500 
g. Special determinations on soil samples: 5000 

h. Fertilizer recommendations to farmers: 70.0 

i. 	Bulletins with fertilizer recommendations for corn.
 

J. 	Bulletins with fertilizer recommendations for beans.
 

k. 	Bulletins with fertilizer recommendations for rice.
 
1. 	Project to classify soils used in fertility work in the
 

different reqions of the country (to be completed in region II,
 

Zona Central in 1977).
 
m. 	Field and greenhouse studies with organic fertilizer
 

(produced through a heat fermentation process).
 
n. 	Greenhouse studies to determine the fertility levels of
 

important agricultural soils of the country.
 
o. 	Studies on the fixation of P on important agricultural
 

soils of El Salvador.
 
p. 	Greenhouse studies of the absorption of trace elements by
 

various soil series.
 
q. 	Evaluation of different analytical methods for the
 

determination of trace elements.
 

r. 	Soil and leaf analyses to correlate data from fertilizer
 
field 	trials.
 

in
s. 	Classification and determination of the variability 

soils of the Experiment Station.
 

c. 	CENTA - Soils Laboratory
 

This laboratory made 67,189 determinations during the reporting
 

period (75/76) including determinations for i, P, K, texture and pH to make
 

fertilizer recommendations for farmers. The laboratnry also performed
 

5116 special soils anralyses, presumably for research workers. Main demand
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for the services of the laboratory was during the month of February, March,
 

Most of the soil samples originated in
April in preparation of planting. 


the Departamento de San Vicente, Usulut~n, La Libertad, La Paz, San Miguel
 

and Santa Ana in this order.
 

Since early 1976 the number of samples received by the soils
 

a result of a campaign to acauaint the
laboratory has increased greatly as 


farmer wit- the services and benefits available to him through the
small 


laboratory.
 

Samples analysed by the laboratory are as follows:
 

Year 	 Approximate number
 

69/70 	 6000
 

660n
70/71 


8600
71/72 


9100
72/73 


73/74 8200
 

74/75 9000
 

14000
75/76 


Thanks to an agreement with AID, 	new laboratories have been cons­

2 Of this about 21 sq. m plus auxiliary
tructed by CENTA covering 7171 m .
 

facilities like sample drying and storage room constitute a soils laboratory.
 

chemistry work the new
Besides space for soil testing and soil 


research professionals
buildings were planned to contain office space for 21 


5 research assistant. 2 extension specialists, 2 technical advisors
in soils, 


and secretarial staff.
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d. Division de Enseianza
 

This is a division of CENTA, a three year agricultural school
 

having 332 students enrolled in75/74. Their curriculum includes the
 

following soils courses: Soils, Soil Fertility. This school apparently
 

developed from the V'itional School of Agriculture "Roberto Quiifonez".
 

It is located in the valley of San Andr~s and gives the title of "Perito
 

Agricola". Top students can be accepted at U.S. Univeristies like the
 

University of Florida andobtaina a B. Sc. in two years. The school has
 

been assisted by the University of Florida. Plans called for increased
 

enrollment to about 450 students and for a fourth year in the curriculum.
 

e. CETA-BID Project
 

This work at CENTA is coordinated by Ing. APr. Miquel
 

Men~ndez. He had about 49 field trials during 1977 undertaken in coo­

peration with the extension service. Trials are located inthe Department
 

of Ahauchap~n and Santa Ana in the North and San Miquel ard Moraz~n in the
 

South. As part of the program Ol profiles were sampled by makinq 2 m deep
 

pits and each site described and analysed. This information will be
 

valuable in providinq additional information to supplement the work on
 

soil classification of the "Programa de Uso Potencial del Suelo" of Ing.
 

Rico. Itwill also be valuable in testing of Soil Analogs.
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4. 	Instituto Salvadorefo del Caf6. MAG
 

n. 	General
 

The Institute has the following departments:
 

a) 	Genetics
 
b) Agronomy
 
c) Pest Control
 
d) Agricultural Chemistry
 
e Technical assistance and information
 
f) Administration
 

b. 	Fertility
 

An organiqram of the institute is in Figure ......
 

The Department of Agronomy has the following sections:
 

a) Coffee production (cultivo de caf6)
 
b) Fertility
 
c) Management of rust resistant varieties
 

And the Department of Agriculturnl Chemistry consists of:
 

a) Chemistry and diagnosis.
 
b) Anilysis of soils and plants
 
c) Technology of coffee processing
 

The fertility section car ies out V, projects invarious parts
 

of the country fertilizing coffee with the major elements and also trace
 

elements, especially R and Zn. The latter two elements are believed to
 

be lacking inmost coffee areas of the country. However, field experiments
 

done with Zn have been inconclusive until now.
 

On the other hand, results indicate little benefits from the
 

application of P, K ard fMg throughout the country, with some exceptions.
 

c. 	Agricultural Chemistry
 

The institute maintains a labor;,tory to inalyse soil samples and
 

leaf samples in order to make fertilizer recommendations to coffee growers.
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During the year 1975/76, 19,683 determinations were made on
 

soil samples and 15,137 on leaf samples.
 

Soil samples are generally analysed for pH, P, and K and often
 

also for Ca, Mg. Al, and organic matter,
 

Leaf samples are generally analysed for N, P, K, Ca, Mg and
 

often for S and Mn also.
 

All samples are routinely analysed for P and Zn to obtain
 

information of the persistence of these elements in soils and plants.
 

-
5. Instituto Salvadoreho de Transfonmaci6n Aqraria (ISTA) MAG
 

ISTA came into existence in May 1976 replacing the "Instituto
 

Its main task is the improvement of
de Colonizaci6n Rural (ICR)". 


rural life through training and organizing the "campesinos", to provide
 

land for those needing it and providing them technical assistance. It
 

In 1976,
works closely in cooperation and through other divisions of MAG. 


as the result of ISTA's initiative, several soil conservation works were
 

undertaken like stonewalls, strengthening and repair of irrigation canals,
 

and vegetative protection strips affecting about 2000 ha.
 

B. University of El Salvador
 

The Faculty of Agriculture of the Univeristy offers a 5 year
 

There is little possibility
course leading to an Ingenicro Anr6nomo degree. 


The head of the soils department
to specialize at the undergraduate level. 


nd research should be filled in
is Prof. M. Montevini (details on training 


by Salvadorian soil scientists who revise this report).
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The overwhelming majority of research workers at CENTA (about
 

80% in 1972) are graduates ol the university. The university accepts
 

students from the National Apricultural School; however, it requires them
 

to attend for another 3 years before they will receive their Ingeniero
 

Agr6nomo degree. Ifthey are well qualified, a U.S. university will
 

grant them a D. S. after 2 years of additional study.
 

C. FERTICA
 

FERTICA has a laboratory in El Salvador. The laboratory analyses
 

about 7000 samples per year originating from all countries. This laboratory
 

goes under the name of "Pro-Agro" and is also capable of analysing plant
 

tissue samples. It can analyse for pH, P, K, Ca, Mg, Al, Fe, tn, Cu and
 

Zn.
 

Italso has two agronomists who are responsible for about six
 

fertilizer trials per year in sugar cane, corn, sorghum and cotton among
 

other advisory services.
 

FERTICA has a fertilizer plant in Acajutla.
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VI. 	 RELATION OF SOILS TO OTHER NATURAL RESOURCES AGENCIES
 

The organigram in Fig. 6 shows the approximate relationship of the
 

various organizations in the natural resources field in El Salvador.
 

Many have been described in Section V because they contain soils
 

components. The others are covered in this section.
 

A. 	 Instituto Geogr5fico Nacional
 

1. Topographic napping at 1:50,000 was completed some years
 

ago as well as important arcas at 1:25,000. The Institute is now engaged
 

in updating and improving the 1:50,0OO series by a process of reducing
 

contours from 1:50,000 and 1:10,000 orthophotos from the National Cataster
 

Project.
 

2. 	The IG?! has three photo aircraft. Weather conditions in El
 

Salvador are more favorable than any other Central American country, and
 

the IGN is relatively well supported. There have been few problems in
 

obtaininn or financing photography deemed important for development.
 

The 	National Cataster was begun in 1962 using difficult and slow
 

methods. In 1970 it was replaced by use of 1:5,000 and 1:10,000 ortho­

photos and the property identification was complete in n few years and is
 

being maintaincd by the CATASTRO.
 

In l)711, the country was photographed at 1:20,000. These photo­

graphs are being usedbythe "Direcci6n General do Recursos Naturales Re­

novables" for the computerized resources inventory. The IGN is also pro­

ducing all the natural resources maps resulting from the project.
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The IGN isengaged in the third revision of the General
 

Inventory of Physical Resources, which constitutes a national map at small
 

scale with 20 or more ovcrlays of natural resources, cultural and economic
 

subjects. This GIPR was produced through an AID/ROCAP contract for all
 

Central American countries about W5, but only El Salvador has tried to
 

keep itup to date.
 

The IGN does service work under contract for a number of
 

governmental agencies. Included in its recent printings are a national
 

geology map for the "Centro de Scrvicios Geotocnicos" and a national soils
 

map for the "Direcci6n de Recursos Haturales Renovables".
 

B. 	Consejo Nacional de Planificaci6n y Coordinaci6n (CONAPLAN)
 

El Salvador is elaborating a national plan for the 1978--82
 

period and the sectoripl planning office has a key role. The importance
 

of computerized resources information from the Servicio Inform5tico of
 

theDirection of Rene\whle latural Resources is recoqnized by this office.
 

They furthermore have started a new phase with OAS advisors to identify
 

and elaborat definite projects, using the computerized information as
 

much as possible.
 

C. 	Centro do Investigaciones Geot'cnicas -


Ministerio de Obras Pdblicas
 

This aqency seems largely a service group for the Ministry of
 

Public Wforks and contains a 1hboratory of soil mechanics as well as a
 

laboratory of construction materials. Inaddition it contains sections
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The 	agency has 4 geologists, 8 en­on seismology, geology and mining. 


gineers, and 2 chemists in a total staff of about 250.
 

Geology seems to have been an active independent agency between
 

1955 and about 1962. Four volumes of a Salvadorian journal of geology
 

were published which can be found in the Center's library. In recent
 

years, a German geologicnl mission has given technical assistance. This
 

collaboration has resulted in the first national geological map published
 

in 1973 by IG14 and a larger scale expanded version published in Germany.
 

A more detailed series at 1:100,000 is now in press in Germany.
 

D. 	 Servicio Metcorol6gico and Servicio Hidrol6gico (DRNR)
 

1. 	Meteorology
 

These oFfices are part of the Direction of Renewable Natural
 

Resources but are2 discussed here because they produce basic non-soils data.
 

El Salvador has 23 type A (Complete) meteorological stations; this averages
 

,

out to one station for evcry D)OO Km2 Thus El Salvador has by far the
 

highest density of such stations of all of the Central American countries.
 

The lowest density being in Nlicaraqua (11,000 Km2 ) and Honduras (10,500 Km )
 

with Costa Rica and Guatemala being intermediate in their density. It has
 

to be kept in mind that El Salvador is the smallest country of the five
 

with the greatest population density. See Fig. 7.
 

The "Servicio Meteorol6gico" publishes an "Anuario Meteorol6gi!o",
 

which gives the complete data from all the stitions, including precipitation
 

wind data, air temperature, soil temperature, vapor tension, relative hu­

midity, sunshine and radiation data, cloud cover, Evaporation,
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atmosphere pressure, etc. on a daily basis and by monthly averages. It
 

also gives maximum rain intensities for the different areas of the
 

country.
 

Furthermore climatic data is computer processed for the Me­

teorological servict. by the Servicio Inform~tico to obtain evapotrans­

piration data according to Penman's formula and evapotranspiration po­

tential and water balance according to Thornwaite's formula.
 

In 1971, Hargreaves produced a series of monthly national maps
 

giving isohyets of moisture deficits based on rainfall probability. In
 

1977, K, Hancock, his assistant analysed the data and produced a computer
 

printout of Hargreave's Moisture Avaflability Index.
 

2. 	Hydrology
 

The Hydrology Service is also part of the Direction of
 

Renewable Natural Resources and this agency archives the data on com­

puter. However, the Direction of Irrigation and Drainaqe operates some
 

hydrolonic stations.
 

In 175, El Salvador had 51 recording stream flow stations
 

and determined sediment on 18 and water quality at 40 points.
 



VII. COMPILATIONS OF SOILS REFERENCES AND MAPS
 

a. 	Biblioqraflas Agrrcolas do Am6rica Central: El Salvador.
 
IICA/CIDIA, Turrialba, Costa Rica. 1974.
 

b. 	Indice do Mapas do Am6rica Latina y c.1 Caribe existentes en
 
IICA/CIDIA. IICA/CIDIA, Turrinlba, Costa Rica. 1975. Lista
 
d Mapas do El Salvador.
 


