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SOIL SCIENCE IN GUATEMALA*

CLASSIFICATION, FERT!LITY AND CONSERVATION

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

I. INTRODUCTION

This Is one of six reports on the state of soils work in the countries
of the Central American lsthmus. A similar outline and pattern is pre-
sented in each, in order to make the country reports a: comparabla as
possible.  Reports are based on interviews by members of the "Soil
Analog Project' plus published information and reports avail~ble. How-
ever, no claim to compicteness or full accur-cy can be made. I Costa
Rica the report was preparcd with some participation by national soil
scientlsts. In other countries time did not p.rmit even this. It is
hoped that thesc imperfect reports will serve as a basis f.or discussion
during the first regional soil. mceting at San Salvador, el Saivador
from March 13-18, 1978, and that soiis scientists from the ditfcrent
countries presant will improve and compiite the documents for their
sountries. The Costa Rica Report is the b:st but still should be
thoroughly revis:d and improved by national anc other soils men.
*  Prcliminary document for discussion prepared for the ""Reunidn Técnica

Regional sobre Fertilidad y Andlogos de Sucios" in 5an Salvador, El

salvedor from March 13-18,1973,

*% ph.D.c. Soil Scientists (Consulting), Snil Anaiog Subproject, CATIE.



If all countries produce quality doci'ments thoy can be used
as a basis for a comprehensive document on the state-of soi)s work in
Central America and a realisti¢ assessment of the wcaknesﬁes'and needs
for strengthening the field.

The ficld of soil science 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 possile through the soil analog
subproject of CATIE/ROCAP for the 'Pacific ares of Nicaragua, Honduras
and E} Salvador represent only a first step in supporting national
dovelopment plans and agriculture by determining similarities between
soils within and between countrics. |f basic knowledge and soils
agencies can be constantly improved, the quality of analogs will also

improve. The potential economic and sacial savings nf identifying soils

requiring very similar management, fertilfzation and conservation is

enormous.



11, CONCLUSIONS AND SUGGESTIONS FOR THE FIELDS OF CLASSIFICATION,
FERTILITY AND CONSERVATION

A. Soil Classification

The situation in soils in Guatemala is complicated and con-
fusing. The country was covered by & soil survey almost two decades ago
which * has becomc . out-dated hut apparently those intzerested in soils
have not bcen ablc to make thfs zlear enough to obtain funding to train
anyone in thc mew taxonomy and to initiate 2 national survey using it.
Oon the other hand thrze agencics, DIGESA, iGN and IHAFOR are engagead in
making practical agrological maps basced on the land capability classes
of the U.S. Sof} Conservation Service. To a certain extent efforts are
being duplicated and no group alone seems to have sufficient trained
personnel, logistic support or financial rescurces. In addition ICTA
is doing some more detailed soil survey at the level cf local areas and
farms vhich is apparently not connected with the modern classification.

The most basic need in the field of soils in Guatemala is for
a madern soil survey with it being semi-dctsiled, at least in the agri-

cultural arcas.

R. Soil Fertility

The ingredients for success in Guatemala scen available. ICTA
is now doing all the soil fertility work and if this capability could be
properly coordinated with soil classification the pnssibiiities for hoth
more effcctive agricultural research and agricultural planninae miaht bz

enhanced. In the field of soil fertility, ICTA scems to have a dynamic



program in fertility trials, and a dependable laboratory to serve its
program. There seems to bc a need for a certain amount of research on
soil problems which is lacking, but might be within the capabilities
of the leadership of the |ICTA laboratory. !n this study there wa§
only time to make superficial observations which should be explored

more deceply.

C. Soi l Conservatjon

Guatemala is 1osing great quantities of soil through erosion
and the few working in the ficld are woefully insufficient in number
and in specialization, The country dces have some innovative programs
related to reforestat on, land use and sociological incentives. There
is a need for trainmg many scil conservation spe:ialists for .hese
types of programs

The Petén is a particularly troublesome problem. Obviously,
it needs soils specialists and conscrvationists, but they would have
to be supporgec# and be part of practical overall policies which would
give them some thance of arrestinc the ranid dcstruction of forest and
land. It might be pragtical to develop soil conservationists within

INAFOR and a qooperative relationship for their usc within the FYDEP area.



t11., SUMMARY TABLE OF SOILS AGENMCIES
Table 1 only includes a suggested format. It is suggested that the

Guatemalan solls scientists list the Institutions and obtain the required

information.
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IV. EARLY PERI1OD OF SOIL SCIENCE

A. Soil Classification

It anpears that the first soil survey of any consequence f{s
the country-wide survey done by Simmons in the fifcies. lLic. Wyld, now
with the ICTA soils qroup, was onc of the assistants in part of the

survey. For this time, this survéy was adequate and the most advanced

in Central America.

In the $960's, ¢he Instituto Geogrdfizo Nacional made a s0i 1
survey of much of the facific Coastal area as part of an AID financed
Cadastral project. Since the arca had not been classified by the 7th
approximation (qow New Taxonomy), the project used Simmon's work as a
reference and developed 2 rapid practical method for classifyina the
soils. Ar attempt was made to arrive at a land capability. The writers
are vague about the actual facts concerning this work and they should
be clarificd by the Guatemalan soil scientists vho revise this draft.

Our fecling is that this work was an advance but needs to be revised for
the present needs of the areca. The scries of Simmon's were used as 3
base and while constituting an important advanc: at the time include broad
assnciations of serios and arc in need of extensive rcvision as wel! as
modernizatinn and reclassification into the new taxcnomy.

As in other Central American Gountries, ther: exists a map {(1966)
on a 1:1'000,000 scale and a recport by Dr. . V. Plath, "lso Potencial
de la Tierra'" (FAO, Rome, 1954). This v~ no doubt used Simmons soils

map extensively as well as scanning of aeriai photography.
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SUMMARY OF SOILS INSTI

TABLE |

Major Soil
ENTITY Emphasis

1977-1978
Budget
Dollars

STAFTF

STAFF

Offices

Professional

Sub-~
Professional

Clerical

Soils Departmaot - ICTA
Estutlos y Froyectos =~ DIRESA
*epartamento de Geografia - IGN
Seccidn de Ecologia = INAFUR
f-ograma de Cultivos _ ICTA
INTL.

AN CAFE

FYDEP



In the 70's the Reography Department of ths IGH, the Basic Stu-
dies Department of DIGESA and the Ecology Section of INAFOR have been en-
gaged in making practical agrological maps on 1:50,000 topographic maps.
The methods are quite similar and adapted from the Land Capability
Classification of the U.S. Soil Conscrvation Service. The degree of skill
and access to aerial photography varins in the threze cases. In some cases
the same map sheets have been covered and in the one case observed did
not coincide too rcll., Unification or very closc coordinaticn between

the working teaps should be considered.

B. Soil Fertility York

The solls laboratory which today belongs to ICTA was set up in
1964 by the North Carolina State University Soil Fertility Evaluation and
Improvement Program, which was headed by Dr. J. Walker. At first the
laboratory tested only P and K levels in soil samples, but later cxtended
its range to the complete fertility analysis ond special problem analysis.
The next step was to cnlist and train University ov San Carlos agronomy
students in the development of ~reenhouse techniques, using potted plants
for fertility cnrrelation studies. Stuients also wre trained to set up
fertilizer field -xperiments ~nd to conduct demonstration. for farmers.

At one time the project alsc usaed 21 Peace Zorps Vclunteers, cach
of which supervised a minimum ~f 5 tertilizer field expuriments. Thesc
were spread throughout the most densely populated agricuitural regions
of the country. Crons used werc grains and vegetable crops, mostly to-

matces, potatoes and cucumbers.



As a result of these studies summaries for crops and arcas of
Guatemala werc prepared, and general fertilizer recommendations for use
by the extension agents and agricuttural credit agencies were published,

This project was superseded in 1973 when the Rockefeller
Foundation recommended the establishment of ICTA, and helped in financing

the new entity at 2 high leyel »f fundina. The present period under ICTA

is discussed in a later serction.

C. Soil Conservation

No information on early efforts was available for inclusion in
this document, This history should be filled in by Guatemalan Soil

Scientists. The present period is covered in the sectinons on DIGESA and

INAFOR.



V. PRESENT SOILS ENTITIES AND LABORATORIES

A. Instituto de Clencias y Tecnologfa Agricola - ICTA

1. General
P ————————

ICTA is an ~utonomous organization formed in 1973 with the
help of advisors from the Rockefeller Foundation. It is nominally linked
with the M/nistry of Agriculture and the Mirister of Agriculture is the
President of 1CTA's Board of Directors. The fieneral Manager of ICTA has
as his advisors the Directer of DIGESA, the “anager of BANDESA, the
Manager of MDECA and the President of INTA.

ICTA is charaed with the investigation and application of
agricultural sciences and technology tn increase agricultural production,
promote the use of the best techrological methods in agriculture and to
participate in regional rural development.

ICTA is an attempt at a ncw approach toward getting research
results apnlied and is crganized along action lines of programs on crops
animals of major interest to the small farmer. The major programs are
corn, beans, rice, sorghum, wheat, sesamc, vegetable and hogs. As can
be seen from the attached diagram (Fig. 1), thc soils department has
only a secondary and supporting role.

Soil fertility work like datermining kinds and rates of ferti-
lizers te be used seciis to be done mostly by the crop programs. Soil
samples from the experimental sites are analyzed in the snils laboratory.
Results nf fertilizer cxperiments w:ith the various crops published show
no profile or serics identification. However, analyrical results like pH,
P, K, Ma, Mg are often given. The extent of work (1775) with various

crops can be seen frrm attachc:! Table 1.
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2. Organization

The organization of ICTA and its position in the Public

Agricultural Sector can be seen from the attached two Figures 1 and 2.

3. Department of Soils, ICTA

Dr. E. Escamilla, the present head, assumed jurisdiction
recently from Dr. Urrutia who had had to double as head of the soils and
sorghum program. The scils department, Including the soil laboratory,
consists of a total of 22 employecs of which 6 are senior professionals,
L junior professionals, 6 sub~professionals, 4 helpers and 2 secretaries.
Of these 11 work in the soils laboratory, which has 4 professionals, and
2 sub=-professionals. There are three vehicles within the department,

and it is hoped that three more will be added. The budget for last
year was about $110,000 and it fs planned to increase this to $270,000
for next year (1978).

The soils laboratory scems to continue to function quite ef-
ficiently. They are now doing about 12,000 snils samples annually for
farmers on a service basis and about 1,500 soils samples for experimental
wark of ICTA. They expect to do 2,000 foliar analyses -er year in the
futire (they did 5,000 samples in 1976). Roughly 300 more soils samples
were done cach year in connection with special problems. For ICTA samples
their analyses include texture, organic matter, total N, C. E. C., Ca,
Mg, K, Ma, pH, total exchangcable bases, Fe, Cu, Mn and Zr.

At present all analyses are enterzd in a masterlog for future

use. In this way approximately 200,000 snil samples from former service
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samples have been ffled. There are also about 1,500 analyses from ICTA

experimenta) samples in file, and about 7,000 foliar analyses. Thls
represents a considerable amount of information. Some of the soils
analyses data have been uscd to prepare soil fertility maps and
reports like:

1. Evaluacion preliminar de suclos de Guatemala, =n cuanto a su acidez
y alcalinidad, por R. E. Miyares J. (Tesis), Facultad de Agronomfa,
Universidad de San Carlns, Guatemala, Febrero 1977.

2. Evaluacion preliminar del contenido de f3sforo y potasio disponibles
en los suelos de Guatemala, por Julio César Brolo Luna, (Tesis),
Facultad de Agronomia, Universidad de San Carlos. 1976,

No information on field experiments with fertilizers was ob-
tained for this report, other than tke "'Inform¢ Anual published by
ICTA. This should be done by the Guatemalsn soils men revising the do-
cument.  The annual report indicates that work at ICTA is now being
carried out by the different crop teams with the soils department playing
only a supporting role, mostly in the form of analysis of soil samples from
the different experimental plots. Thr.. hundred ard thirty four trials
are reported in Table | for 1975 -lone.

The soils department has some plans for doina more soil clas-
sification and mapppng in the futurc. They are -lready promoting areater
attention by ICTA agronomists in collecting representative soil samples
for their ficld trials. No laboratory analyses can b better than the sample
from which it is run. |In addition, Dr. Escamilla is interosted in expanding

greatly the number of soil profiles taken at the sites of field trials and
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TABLE |

Resumen del Trabajo Efectuado en los tres Proycctos de

Prueba dc Tecnhnlogia, 1975

ORIEMNTE
Ensayos de Finca
Maiz
Variedades 12
Nitrégeno 12
Densidad 7
Control de Malezas 3
Fecha de siembra I
Control de insectos-follaje 3
Control de insectos-suclo 7
Sub~Total..veevvrnnn s L3
Frijol
Variedades 7
Nitrogeno 6
Dens i dad 6
Control de Malezas 3
Fecha de siembra 3
Control de inscctos - suelo 6
Arroz en Suelos Chicaj 2
Soya -
Cowpea -
Sorgc -
Sub-=Tot leS.cevernarnionns 33
TOTALES. .. ... Cheesaas s 81

Parcela de Prueba

20

20

29
49 130

Cont....



Table 1. Cont.
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Ensayos de Finca
34
17
3

ts 0000000 00t Sh

COSTA DEL PACIFICO
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Parcela de Prueba
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25
10

65

119



has hopes of obtaining a mechanical auger to facilitate this. Some
three hundred field trials per yecar could contribute markecly to soil
classification and revision and improvement of the Simmon- reconnaissance
level survey of 1959. This survey considered more than adequate in
its time considering the problem of accessibility, limitzd and small scale
aerial photo coverage, Inadequate laboratory analyses and that it predated
the new taxonomy is now outdatced. In addition, many of the 130 soil series
seem me.e corvectly to be associations with many boundary discrepancies
even at that level. In 1976, Baccheciamp mapped about 30 different scries
out of five original series from the Simmon's survey.

The soils department of ICTA would need personnel trained in the
new taxonomy and ICTA might only be interested in doing a thorough job
of classification on the agricultural soils on which it has interest in
crops rather than the entire region. Ncvertheless, a cooperative attitude
by ICTA could be an important factor in convincing policy makers that the
cost of a modern semi-detailed survey could be lowered to an acceptable
leve] by cooperation of existing agencies. It appe-~rs that presently ICTA
does not fully cee the potential of its soils department in providing a

much more scientific base for its various crop programs.

B. Direccidn Genera) de Scrvicios ‘gricolas — DIGESA

1. Division of M=tural Resources

This Divisicn is said to h7ve four divisions, there was
insufficient time to learn enough about ihe agency hut it is hoped the
Guatemalan soils scientists will complete this sectinn. The decpartments

are:
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a. Solls

b. Water resources (fish and marine)
¢. Hydraulic resources (irrigation)
d. Studies and projects

2. Estudios y Proyectos = DIGESA

The department was organized in 1270 and is under the
direction of Ing. Agr. Marco A. Curley. The department has becn under
considerable pressure to produce documents for planning. As a result
the department has divided the country into seven rcgions, which they

will study consecutively.

Region 1, which is the altiplano occidental (the mountain chains
toward the Mexican border) has beern studied and thereport was published
in late 1977. The title of the report is '"Diagndstico de region No. 1
con fines de desarrollo agricola. This report consists of two volumes,
the first of which gives an inventory of resources including socio-
economic data. Vol. 1! includzs analyses and maps and covers climate,
waters, soils,vegetation, wildlife and fish, and roads.

There is a series of maps (about 26 for region 1) called
"Agrolégico del usn potencial. A similar set of maps has teen prepared
by INAFOR for the same region to determine reforestation priorities.
Therefore, Estudios y Proyectos did not determine the potantial of areas
with a slope o U45% or more kit left this to INAFOR.

In the classification for potentinl use 8 classes based on the
U.S. Soil Conservation Classes have been used. The main characteristics
used to separate them arc slope differences although the Simmon's series

were also considered. It appears that considerable savings could have
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been effected by studying this area in an integrated way with INAFOR,
Reginn | was studied first because the altiplann occidental is
very densely populated, has many minifundi and hcavy political pressure
exists for development projects.
The delineations of the eight classes é&re superimpnsed on
1:50,000 topo maps and ficld checking was said4 to be approximately at 2
kilometer intervals along roads. However, the points we observed located
on a few maps had a rough average of about 10 each. Each unit is also
marked for interpal drainage, depth and susceptibility to erosion.
Field work is handicapped by lack of vehicles and a small staff of three

graduatc persons none of whom is trained in the new soil classification

taxonomy,

Figld work was done by use of 1:50,000 topographic maps and
the use of 1954 vintage aerial photographs (1:60,0007). However, no
photo-interpretation was done with stcreoscopes due to lack of skilled
peoplg in this fiecld. It would appear that ot least the most recent
larger scale photographs should have been used and the IGN and INAFOR pro-
yided training in photo-interpretation.

Progress in completing mans seems rather rapid. In cases where
DIGESA an<d IGN have duplicated the same qiadranae it is feasitle to compare
one against the other. DIGESA maps can be no heticr than the topographic
contours. IGN could spot errors in topography Ly phrto-interpretation.
There appears to be an .ffort to dclineate and pinpoint arcas with crosion
problems through these maps. In the wne case inspected there was consi

derable dJdifference batween the two maps.
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The report unfortunately has only a set cf Xerox maps of
report size. The originals are on 1:50,000 sheets which have been
colored in according to classes identified. Only one original set
exists which is in the offices of Estudios y Prcyectos.

DIGESA is now working in region V, i.e. the area around
Guatemala City. Map 1 shows exactly thc area covered by Regions | and V.

Estudios y Proyectos is organized into 2 divisions: "Area de
Desarrollo de Especialidades Técnicas' under Ina. Agr. Jorge M, del
valle, which includes the laboratory described below, and ''Area de
Clima y Flora' under Ing. Agr. Marco Antonio Aguilar. DIGESA's capabillity
in soils has been hurt by the decath of ing. Agr. Francisco Mazariegos,

its most expcrienced soils scientist.

3. Laboratory - DIGESA

This laboratory is especially designed to help in the
planning and operation of irrigation projects of thc Water Resources
Division as well as the work of the other divisions of [ICTA.

The laboratory is available for research, classification of
solls and waters, Its pricipal task is the physical and chemical analyses
of soils to determinc their suitahility for irricatinn, the classiiicaticn
of water for irrigation, fish culture, thec determination of sediment in
suspansion In natural waters. It seem: to have plenty of space and suf-
ficient equipment. The laboratory head is Ing. Agr. <uarloes Fernandez
assisted by 9 sub-professionals.

The present output of the labor:tory each vear is reported to

be:
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1. soils samples: about 13,000 (physical and chemical)

2. water: 3,300 samples for chemical analysis.

3. water: 2,000 samples analysed for suspended material.

There are analyses for about 80,000 samples field.

The laboratory believes it could increase its production to
30,000 samples if rcquired. However, It would nced an additional
budget for reagents.

The following are routine determinations:

a. Soils: pH, texture, humidity, organic matter, bulk

density, color (dry and moist), hygroscopic coefficient,
moisture equivalant (1/3 atmosphere), carbonates (quali-

o+
. Na , H), exchange capacity.

tative), cations (Ca++, Mg

b. Water: Electric conductivity pH, cissolved solids, cations
(ca™, Mg'™, Ma®, K¥), anions (c03, HCO, €17, SOp).

c. Sediments in suspension.

d. If requested, water quality for fish ponds is also
determincd. v

Special analyses, i/ needed, are:

Salinity in sofls by the nse of saturated paste and moisture

retention curves.

Laboratory results are filed by a numerical and alphabctical

system.

Major pieces of equipment found in thi laboratory are:

- Spectrometer, vacuum pump, va.uum bell, larg: centrifuge,

pressure plate (i5 atm.) and pressur: cooker (2 atm.) apparatus.

Therec is no greenhousc spacc available
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The budget for the laboratory is included in that of the
Department of Studies and Projects. The possibilities of consolidation
of the ICTA and DIGESA laboratories should be explored from the stand-
point of possible savings for both agencies. Both laboratories are

close to each other and are said to cooperate rather closely.

L. Divisién de Recursos Hidrdulicos - DIGESA

A somewhat dated list of irrigation projects in Guatemala
{s attached. This list shows about 20,000 ha under irriqation operational
and an additional 35,000 ha projected (Table 2). The division may also

operate some stream flow stations.

5. Divisidén de Suelos = DIGESA

As of April 1976 DIGESA included this very small division.

No information was available at this writing whether it is still active
and this can be checked by those rcvisina this draft. The division Is
mainly concerned with soil conservation, in which it carries out small
specific projects. Thz largest project undertaken by that time covered
1,600 ha. Most of the Division's activity sccms to be the supervisicn
of heavy machinery, the work of land lev~11ing and the construction of
soil conservation ctructures.

Vhile obviously some of DIGESA's effort:, hoth throuah projects
and maps, are direct::d towards delineating and solsing sni! conservation
problems, the effort secms miniscale in relati~ to the overall nroblem

existing. The Division of Soils also cooparates with the Division of
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Vlater Resources jn the preparatlon of irrigation projects. Formerly It
scems to have done sone soil fertility trials., However, this function
rests entirely with ICTA since 1973 and its soils department.

Ing. Tedfile Alvarez is in charge.

C. Instituto Gengrafico Nacional (16M) (Soils portion of work)

1. General )

The IGM had a fairly large aroup in natural resources and
solls under Dr. Luis Ferrete during the late 60's and carly 70's as
part of the cadastral project in the Pacific area. In soils they developed
rather rapid and practical methods of technical classification basced on
the Tand classes of tha U.S. Soil Conservation Service. Photo-mosaics
were available for delineation although this should be checked.

In the early 70's Ferrete joined INAFOR and ornanized the Ecology
Section and further developed the methndoloqy but results were delineated
on 1:50,000 topographic maps. When DIGESA entered the field it adopted
a methodology for recording its agrologic classes quite similar to Ferrete's
soil classes.

At one time it apperred that the IGN would become thenrincipal
agency in Guatemala in natural! resources and its high point was the late
AC's when it was carrying nut the ~adastral project with natural resources
componcnts. Since then it has been 1osin: natural resources staff and
departments. The most rccent were the incorporation of the Departments of
Geology and that of Water Resources intn INSEVUMEH about 1975. The Depart-

ment of Gengraphy will undoubtedly remain since it shou'd have an important
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function in making Atlas’ and other qeoqraphic praducts. However, its
soils section may have trouble in the future justifying its inclusion in

a geographic institute which does not “ave the other specialties for

integrated qengraphic studies.

2. Denartment of Geoaranhy

The department is headed by Ing. J. Castro who is the
only araduate aqronomist in this department. For some time the depart-
ment has depended on upner level agriculture students to assist part time.
By the end of 1977, the department had prepared 62 sheets at
1:50,000 of an anrologic map quite similar to thnse being nrepared by
DIGESA and also hased on the U.S. Snil Conservation Service Land Capa-
bility System. Thec maps are hand colored blue print typc maps and could
casjiy be made available to users without coloring. IGN apparently has
ao nlans tn go to the expense of nublishing these as colored maps.
However, thc department also has produced 38 sheets at
1:50,000 of actual land usc and 16 sheets of taese have been published
as color printed mans. Sinqlce copies of the others are available in the
department as colored blue ~rints. Th.~ arces covered are shown in maps
2 and 3.
The maps of IGN cover 2 larger area th:zn those prepared by
DIGESA and IHAFOR and some quadranales hasve been coverer by all three.
Probahly the IGN mans are more exact than LIGESA as thev nhotn-
interpreted recent aerial nhotographs. However, it aracars that DIRESA
has done more {ield checking. [t appears that DIGESA as part of the

Ministry of Agricu'ture and by nublishing rcqional studies of intcrest to
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the National Planning aqency has greater apjortunities for having its work
applied and used. Tn an extent the INAFOR maps concentrate on the steeper
areas which are or ought to be in trces. HNevertheless, the question
arises as to whether these three efforts ought to be consolidated or at
least coordinated to share methodoloay and experienc. in the national
interest.

e did not determine the areas covered by the thrce offices.
However, Dr. L. Ferrate, who initiated some of thesc nrograms, made the
estimate below. Comparing his estimatc with the index map prepared by

IGH, it secms that IGN tes dane considerable additional work rather

recently:
1GM: 13,000 sg. km.
INAFOR: 14,000 sq. km.  1:50,000 maps
IGN=-INAFOR: i + 7,000 sa. km.
DIGESA: 5,000 sq. km. 1:20,000 to 1:10,000 maps
DIGESA: + 13,000 sq. km. 1:50,000 maps

D. Instituto Macional Forestsl (IHAFOR)

1. General
INAFOR is th2 organizatisn charged with all forestry problems
In Guatemala, ex:ept that it “as no responsibility in the Patén arca. It
is mainly concentrating on the rinc forested mountain aruas, as therc
the problem of deforestaticon is most urgent. i has little interest in
the humid tropical forests, probably becausc sustained yield wmanagzment

of these fcrests is still a precty unselved problem everywhera.
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IMAFOR started fn 1974, when the 'Departamento de Investiga-
ciones Forestales'' and the '"'Departamentc de Manecjo Forestal' of the
Ministry of Aariculture were combined in an autonomous institute.

The institute started with 279 employces and a 42,000,000
budget, which has increased to 309 employees and a bhudaet of over
$3,000,000. Heverthel.ss, with deforestation and soil erosion massive

problems INAFCRE has an extremely difficult task.

2. Scccinn de Ecolonia

The section of eccology in the Unit of Program and Promotion
has worked on a set of maps, which comblne soils information, slopes,

and actual and potential land use. These classify the land in four

groups:
Class | 1at priority land for reforestation: 32% slope or more,

with gullies.
Class Il:  2nd priority land for reforestation: qully and sheet erosfon.
Class 11t: 3rd priority land for reforestation: noticeably sheet erosion.
Class IV:  Land which either is in ‘orest or has r» crosion nroblems.

These maps were scheldules to be putlished with a publication
entitled: "Ecnsistemitico de! Altiplano de Guatemala'', INAFOR. The nro-
cedure followed in nreparing ihe maps acanrding to the ecology section
was as follnws:

1) Check the 1:50,000 topographic sacets for slope.

2) Check t» 1:50,000 topoaraphic siets for ercsion hazard.

3) Class soils according to Simmen's survey.
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) Check actual land use using maps and 2erial photngraphs
(1:30,000, 1973).

5) Check results in the field (as the photos were several
years old).

6) Preparc a potential land use map with the use of the
U.S. Soil Conservation Service.

Customary mapping symbols are: soil scries (From Simmon's)
soil type, slope nercentage, crosion class, drainage, and
the cight capability classes of the U.S. Soil Conservation
Service.

7) Make a priority map from the overlays as indicated above

qgiving the four priority classest for reforestation.

The work was done on 1:50,000 shcets, but the.final map will be
at 1:100,000. Soil samples taken in field were analysed by the ICTA
soils laboratory. MNine nersons have been werkina in this project since
1973. So far about 14,009 ka are comnleted. Next arez to be covered
will be the Oriente Region (toward el Salvador).

According to the ecoloay section, a new life zone map for
Guatemala is being nrenared by Dr. Holdridge. The system used by the
ecology section was originally devised and the qroup trained by Dr.

Luis Ferrate.

Dr. Ferrate, now hcad of the '"Reconstruction Committee" (earth-
quake reconstruction, presumably with the Oficina de la Presidencia)
calls thosc maps "landscape' maps. He fiels that mappinn and proaramming
withrut the proper socin-economic action wiil be insufficiunt. Aso, as
part of reconstructicn efforts he has org=nized lrcal committecs on the

village level in most parts of the country, which hopefully can continue

as action committees for further development.


http:landsc.pe
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Since deforestation of the mountain areas is one of the gravest
nroblems in fuatemala, INAFOR propnsed a law, which would permit a re-
duction of taxzs ur to 50% for landowners who reforest their properties
with the approval of INAFOR. This law was recently cnacted. As a result
there are at least two private cormpanies in existence who help landowners
to reforest their properties. |f this program proves successful, it will
affect greatly the futurc of INAFOR and the problem of deforestation. In
this case the institute, most likely, will have to increase its work force.

Another program of INAFOR inspired by FAO resulted in a disaster
as a result of a lack nf communications with the supposed benceficiaries.
The ideca was for small farmers to combine aariculture with conservation
practices and reforestatfon. [INAFOR was tn provide tachnical assistance
so that the campesinos conuld form cooperatives, manage their wood lots on
a sustaincd yield basis, and participate in smalt local forest industries.
Unfortunately vested interests tnld the compesinos this program was a
qovernment scheme to cxplonit their forest lands. Farmcr resistence did
not permit it to be carried out.

IMAFOR has a program with the Pcace Corps, under which volunteers
try to promote censervation rracticoes in the villaages. They publish a
monthly report about th.se activities.

There is alse a fellowship program financed by CIDA (Canadian
International Develooment Agency) for qraduate studies in forestry and
for "peritos forestalces''. There is no training facility in Guatcmala for

neritos forestales'', but neianhborins !.induras and Mexico have such schoonls,
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E. Fomento y Dcsarrnllo Econdmico de Petén (FYDEP)

This organization is responsible for the large but sparszly set-
tled Petén, where it replaces reqular government departments.

The Petén is about 386,000 sq. km., its elevatfon quite low
(from about 300 m in the South to sea lovel in the Horth), its surface
cover savannas and humid forests.

The northern half (about the size of El Salvador) is in re-
serve but is being invaded by spontancous immiqgration from Mexico. This
problem probhably is eontrnllable. The southern half has been openad
up more and morz by FYDEP's road proaram and is being followed by a wave
of spontaneous scttlers causing great deforestatinn. The situation
apparently is out of control. Tha population has increased from 15,000
to 150,000 in twenty-five years. This population miaht nnt be considered
high for an arez almost couble that of the country of El Salvador, except
that the zcology of the reqion is extrcmely franile. A FAO foraster who
madc the pre-feasihility study which led to opening the area in the 1960's
returnec in 1975 and wrote that one third had been highly damaged, pos-
sibly irreversibly with little etonmmic or social qain.

According to his 1965 FAO study, the Petén consists ~f 0% forest,
14% savannah and tew bush, °% rivers, lakes and swamps. The 23,400 sq. km.
of forest then contain -~ notential »f ”1 million running Feet of lumber
including one million nf mahcgany and sevaral million of cedar.

Reporiedly snils in the Petén are very shalinw, and subject to

erasion, especially once tiie nutural cover is removad. FYDEP dnos not have
any soils men, even though it has = raspansibilitv for a number of colonies,

for lanu survey and titling and has an enormous nroblem of uncontrolled
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spontaneous settlement. It hopes to act an agronomist but finds {ts

lower salaty schedule and the hardshin reputation of the Petén a barrier
for obtaining technical staff. INAFOR and FYDEP have no effect{ve working
relationships, in fact, one of FYDEP's complaints is that I1YAFOR receives

money from the exploitation of forest products from the Petén.

F. Universfty of San Carlos

he agricultural colleage presently has 1,600 students enrolled.
Their last graduating class was 30 Agronomy Ennineers. Their present
freshman class is €00. Thus, even counting on a high drop-out rate
in the firstyear they will have an cnormous increase in students which
the University seems ill prerared to hondle. Actual laboratory work
by students will have to be rcduced drastically, run in several sections
and lecture teaching and laboratory teaching will be scparated. The
cnarse for Agronomy Enqincer takes a minimum of 11 Semesters for 5 1/2
years. Majors are Plant Science, Animal Science, Aar. Ecnnomics, and
Agr. Enqinccring. Therae is nn soils major. Courses in soils are
"Edafologfa | and 11", and "Fertilizers'. There appears to be one full
time professor in soils and some morec part-time.

The University and the soils laboratory have suffered very
severely from the carthquak . Seme equipment like the muffle furnace
was ruined, othcr was damaned, mrny windows broken. There is a teaching
laboratory for reqular chumistry ccurses for agricultur. students, and
a soils labaratory, which serves also ns teaching laboratory, and for

students projects. Even at best, they secm very inadequate. Most of
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their equipment was nnce donated throuch a Reckefeller Foundation grant.
Most of it is now in rather poor condition, if not outright damaged.

The flame photometer does not function and apnarently is not repalred
for long periods of time. There is no place to dry and prepare soil
samples. So it has to he done inside the laborgtory on the laboratory
floor.

Plans arc recady for repairing the buildine, reorcanizing and
enlarging the laboratory. The nlans call for a soils laboratary, an
agricultural chemical laboratory, a qeneral chemistry laboratory and
an organic chemistry lzbnratory alona with a centrally located office
for the laboratory supervisor. However, until now these plans are just
architect's drawings and it is not clear when the laboratory and the
buildinas will be ronovated.

There arc several more universities in Guatemala, although much
smaller than the University of San Carlos, one of these the Universidad .
del V4lle, which is private, reportedly will offer a soils major in the

future,

G. Asocincidon Nacional del Café (ANACAFE)

The associatin~n consists ~f about 2,707 larae and medium sized
coffee arowers, whe nroduce about 85% of Guatemala's cnffae crop, alonq
with about 33,009 small qrow.rs (defined as generaily producing less than
50 qq. per year).

Coffec cavers roughly 350,200 manzanas and annual producti-n

is over » 3 million bags (1 qq ~n 100 cach).
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The association maintains a technical service which includes
a department of ''hroca't control, processing and quality control, pests
and diseases, an experimental station, a department of field stations,
which has 13 renional officns and cne training school, and a department
of soils and fertilizers, which has a fertility sectinon and a laboratory
section.

The labhoratory is located in wiat seems to he a former resi-
dence. In viow of this, the room and office space is somewhat oddly
arranged. However. the laboratary appears very well cquipped and efficiently
run. They work strictly ag a service tn the associatinn. Investment
in equipment supposedly is about $100,000 which seems Fairly high.

The laborutory analyses about 3,070 soils samples from growers
each ycar, but could casily increase capacity to 10,000, Presently they
analysc about 6" foliar samples cach month. Routine analysis includes:
Cation exchange capacity, organic matter, total !, nH, P and K. They
intend tc add in the futurc routine analysis alsn for S and R, Routine
foliar analysis includes Ca, Ma, K, P, Hn, Zn, Cu, Fco, and total N.
Personnel consists nf h nrofessionals, U sub-professionals, and 4 ad-
ditional people.

The department of soils and fertilization consists of sections
on soils and nutrition, experimental analyses, an~lys.~ and services, and

field. The annual budaet is about $77.000 for tha department,
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H. Instituto Macinnal de Transformacién Agraria (INTA)

INTA was founded in Nevember 1962. |t supcrvises (as of 1974)
22 colonies coverinn scmewhgt over 2,000 km2 or about 2% of the country.
Prior to any settlement, INTA prepares maps of potential land use. Some
of the soil scries identified in this are identical with those of Simmon's
survey, othcrs are new names. Actually, iNTA does not do any of this
work themselves but depends on INAFOR, {GH and ICTA with all soils analysls

being done by the {CTA soils laboraty.
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Vi. RELATVION OF SOILS TO OTHER HATURAL RESOURCES AGENCIES.

A. Natursl Resourcas

The orqaniqram, Fia. 3, shows the approximate picture of the
various orcanizations, including 1CTA, #n the natural resnurces field in
Guatemala.

Most of these aaencids are described under V because they con-
taln soils components and other natural resnurces compenents. The only
major netural resources agency  not included is INSIVUMEH, it is covered
in this section but shoull be amplified by the Guatemalan technicians. The
sails part of 1GM is included under V and the major topegraphic part in

this part.

B. Instituto Nacinnal de Sismoloaia, Vulcanologia e Hidrologia

Thls Instisute «me formed after thc earthquake in 1976, it
seems to be a partial approach toward a Matural Resources Institute.

Onz of the components is the former mcteorological institute.
This and thr hydroloay aqroun raceived support from the Proyccto Hydrome-
teornlAgich Centroamericana of the WHR,

At thc conclusion of the UHO project in 1977 the network in
meteornlogy h+d increased qreatly. Map Mo, £ shows the location of
moteornloafcal scatinns., As of 1076 theire were 10 statinns type A
(com, lete stations) for cach 000 km2 However, this averaqge dnes
not indicate the dirtritution. Hast existing stations are like the po-
pulation in tho highlands -r-a. 7There ware almnst none North of the 16°H,

i.c. the Petén :ran.  There were 71 type B stations (temperaturc and
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precipitation) and 380 type C stations (precipitation only). The stations
were operated by the Observatoric Macional, the Instituto Nacionat de
Electricidad and the I1GM hut have now been combhined undaer [NSEVUMEH.
There is a considerable amount of climatic data available from
the 1GN, Inclu‘ing ""Datos Meteoroldqicos Mensuales hasta 1959%; 11960-1969",
"Datos Pluviograficos Diarios y Horarios de 1926/71"; and "Evaluacidn de
Sequias cn la Renlblica de Guatemala'.
An ccolonical map for Guatemala scale 1:1'000,000 by L. R.
Heldridage, is considered outdated and has been re-mapped. There is also
a publication by Georgc M. Hargreaves "lrriacation Requirements and

Precipitation Deficits for fuatemala', Utah State University, Logan,

Utah, 1975,

C. instituto Fzoqréfico tacional

1. fieneral
The Institute consists of these dapartments: ''Catastro, fo-
togrametrin, cdlculo, capacitacian, ga2olonia, cartonrafia, aceodésico,
geografia, geofisica'’. Formerly it also had a department of Hydroaraphy.
This was transferred some time ano to the newly formed ''Instituto de
Sismologfa, Vuic-noloqfa. MateorolonTa ¢ Hidroloata'' (INSIVUMEH). The
geology department also has apparently b @n transferred and this and the

actual! present composition of 16N can bhe :hecked hy those ravising this

draft.
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Air Photography and Imagry

The IGN has the aerial photoqraphy located on maps in the office.

The following notes were taken:

1954 1:40,000 fuatemala

1956 1:30,000 Jutiapa area

1957 1:39,000 Quetzaltenanago areca

1959 1:30,000 Escuintla areca

1959 1:30,0n0 OQuetzaltenanqgo area

1960 1:60,000 USAF - Chiquimula area

1940 1:20,000 Nuetzaltenanco area

1967 1:20,000 Puerto Barrios area

1942 1:40,000 South Coast and Jutiapa area

1964 1:50,000 Guatemala

1965 1:17,000 Infrared, all the coast

1865 1:30,000 Coast

1947 1:30,000 Coast

1970 1:30,000 Coast

1942 1:40 000 Potén

1945 1:30,0600 Port of Petén

1963-64 1:40,000 Laqgo de lzabal

1372 1:30,000 INLLFOR-Forested central area

1974 1:3n,000 Coastal area cnvered by Catastro !nmo-
biliario

1575 U-2 Post carthquake photography

1975 1:12,0500 Falla geoldgica y ciuda! de
Guatemala

1975-74 1:20,000 Costa oricntal y no oriental

In addition, the Sky Lab color phntoqgraphy is available at
IGH for the Atlantic Area as of Febhruary 197h and the Pacific coast as of
September 1973. The rest of the country including the Petén has been
taken but negatives may still he in the USA.

U-? photongraphy was taken February 3 and February 8 after
the earthquake and was useful in dotermining londslides, road and river
blockanes, etc. At present, it nravides the only raecent coverage for some
arcas but its value is limited by its small scalc and becausc it is not

suited for stercoscopic analvsis.



The IGN has the country covered by LANDSAT images taken
between 1372 and 76 and make into a mosaic. This is belnq used in a
forest type identification project.

It would appear from the listina of air photography that
therc is a lack of coordination. This means that some areas are dunli-
cated when previous photoaranhy would probably suffice for a given project.

At the same time, other areas have not been reflown in 2R years.

Topographyc Manping

Considerablec nrogress has now been madc toward manping the
Petén. This was the last part of fiuatemala without topoqgraphic maps al-
thouah it did have nhotomosaics.

Attached jadexes for 1:50:000 (Map 4) and 1:25,000 (Map 5)
topoaraphic maps which arc available from 16N show cnverace for almost

the whole country.
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