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SOIL SCIENCE IN NICARAGUA

CLASSIFICATION, FERTILITY AND CONSERVATION*

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

. INTRODUCTION

This is one of six report on the state of soils werk in the
countries of the Central American Isthmus. A similar outline and pattern
Is presented in each, in order to make the country reports as comparable
as possible. Reports are based on interviews by members of the YSoil
Analog Project' plus published information and reports available.  However,
no claim to completeness or full accuracy can be made, except in the case
of Costa Rica. In Costa Rica the report was prepared with national
soil scientists. It is hoped that the reports will serve as a basis
for discussion during the first regional sofls meeting at San Salvador,
El Salvador, March 13-18, 1978, and that s0ils scientists from the different
countries present will improve and complete the documents for their

countries using the Costa Rica report as a model.

This effort should 1aad to the production of a comprehensive document
on the state of soils work in Central Amcrica and a realistic assessment
of the weaknesses and needs to strengthening the fizld. The field of
50i1 science in Centrel America cannot serve as a basis for improving
soil analogs unless it can be strencthened in every country. The analogs which

have been possible through the soil analog subproject of CATIE/ROCAP for the

% Preliminary document for discussion prepared for the "Reunién Centroa
mericana sobre Sueclos', San Salvador, El Salvador, March 13-18, 1978.

%% Ph.D's - Soil Scientists (Consultants), Soil Analog Project, CATIE.
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Pacific area of Nicaragua, !londuras and El Salvador represent only a
first step in supporting national development plans and agriculture by
determining similarities betwecen soils within and between countries. |If
basic knowledge of soils and soils agencies can be constantly improved,
the quality of analogs will also improve. The potential economic and
social savings of identifying soils requiring vary similar management,

fartilization and conservation practices Is enormous.
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11. SUMMARY AND SUGGESTIONS FOR THF FIELDS OF CLASSIFICATION, FERTILITY

AND CONSERVATIO0i)

Nicaragua has had a major procram in modern soil classification, the
Catastro and Reccursos Maturales Program of 1966-71. Unlikc other countries,
the basic nucleus of soil scientists has held together and this puts Mica-
ragua in a particularly favored position not only to continue its own soil
program to greater levels of detail but also to lend some of its better

trained classifiers to other countrics needing support.

The best MNicaraguan soil classifiers have been kept togethetr by interest
in their work and good lecadership. However, about two thirds of these
originally trained have gone to better paying jobs. Therefore, from a
regional standpoint it is important not to lose anymore of those valuable

human resources for the sake of the country and the region.

One of thc major weaknesses of the Cadastro soils group is the limited
coordination it has had with the uscr agencies. At first an attcmpt was
made by the Cadastro office to promote use of its products but gradually
this diminishad in all fields includina soils. This aroup should be
called more to participate in the soils aspects of IdTA, IAN and I'IVIERNO,
and other agcncics. It is difficult at this time to determinn whether
these relationships should be developed through DIPSA or whether it would

suffice to develop them more informally between technicians.

The soil fertility work in #icaragua is rather weak. However, INTA
has recognizad this and hired one new Ph.D. The future will depend upon
his ability to establish proper prioritics, the dcgree of support he is
given within 1LiITA, the deqree of coliaboration hc devclopes with INVIERNO,
IAN and other agencics and the degrecs to which the analytical capabilities

]



of the laboratories and field trial experiments are made more reliable,
expanded and improved.

The laboratories are equipped to do routine farm samples and to
classify soils but nced support and strengthening. The fertilizer trials
of past ycars have often been lost before harvest or have given erratic
results. The Pearson Report of AID/ROCAP recommended that AlD/Hicaragua
supply an adviser for at least two years to support the laboratory and
the fertility trial work in Nicaragua. Since INTA is a relatively new
institution it is too carly to tell whether it can nvercome problems which

have crippled the scil fertility effort in Nicaragua in the past.

The field of soil conservation is very weak in Nicaragua. Nevertheless,
soil conservation represents one of the greatest necds of Micaragua, if
this basic resource is to be kept from deteriorating further.  The Soils
Department of MAG is doing @ little along with its regular work but has
no budget for the work. It has donc work on wind erosion in the Ledn area
as a public service for civic groups. It has no traincd soil conservation

specialists.

A Natural Resources Institute has been proposed which would include
soil conservation. It has had difficulty. being cnacted into law. |If it
passes the situation should improve and a balance betwenn soil conscrvation
and other ficlds to protect natural resources might be sought.  Meanwhile,
the only alternatives arc continuation of thc present unsatisfactory
situation or additional resources for the suils department of MAG or
inclusion of soil conservation specialists in the work ot the latural

Resources Department of MAG.

The scctorial Planning 0Office (DIPS/) has become very aware of soil
conservation problems and has budgeted $13 million Dollars for two

projects by private consultants beginning in 1978. (T
b



IV. EARLY PERIOD OF SOIL SCIEMNCE

A. Soil classification

Nicaraguo soil classification apparently dates from the 1950's
and probably was stimulated by the ''Servicio'' between the Ministry of
Agriculture and the U. 5. Point 4, Technical Assistance Program.

There were no national surveys but a little detailed soil mapping

was done preliminary to irrigation of some small areas and farms.

A separate soils department existed in the Ministry, at least
from the early €0's. This department received technical assistance from
Ing. Agr. A. Mikenberg and M. Rico of FAO for scvaral years. Major
products werc onc semidetailcd Map Sheet at 1:50,000 near Managua (Chilte-
pe, 1963) and a semidetailed soil survey of the Rivas area with laboratory

analysis for the irrigation project later constructed.

In 1966, soils was included as an important part of a ten million
dollar AlID financed Cadastral and Natural Resources Project. During the
period of this project, from 1966 to 1971, some thirty soil surveyers werc
trained in the ncw taxonomy. They mapped about 23,000 km2 in the
Pacific zone on 1:20,000 and 1:30,000 photomosaics to the level of soil
series and phase according to the new taxonomy and by land capability classes
to the level of capability units. The soils work was under the guifdance
of two Amcrican soils specinlists:  G. Harpor and A. Vessels with
consultant services from a Mr. Kuyeer for the consortium of American
companies. Ing. Agr. E. Marin was the Micaraguan staff leader. A
laboratory was organized to do chemicl and physical analyses for soil

classification.

After the departurc of the Consortium in 1971 thc department has
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continucd. Its recent work is described in Chapter V.

Since the beginning of the USAID financed ''Catastro e Inventario
de Recursos iaturales'' Program, the country has been using the new soil
taxonomy cf the USDA. Substantial portions have also been delineated on
mosafcs tor land use and land capability and estimates made of crop yields

and management units especially in the Pacific area.

B, Soil fertility

Soil fertility work in Nicaragua was begun at the time of the
USAID ''Serviczios'. Some rather good analytical laboratory werk was done

for the Rivas Project and carly soils classification.

About 1964, Nicaragua cntered the North Carolina State Soil
Fertility Project and this resulted in the much of the present methodology.
Together with the Cadastro, the Soil Fertility Project stimulatcd the
.develnpment of the soil testing and soil classification laboratorics at

the Agricultural School at La Calera. Thesc exist nat nresent.

c. Soil conservation

The soils technicians who surveyed and produced the 1:20,000
and 1:30,000 photomosaics of soils for the Cadastral and Natural Resources
Project delineated thc degree of erosion as light, moderate or scvere for

each soils unit.

Soil scientists and forcsters have repeatedly pointed out the
increasing hazard on the Pacific side, in the central watersheds to the
Pacific and recently the threat of crosion from the migration of poor
farmers toward the Atlantic side. However, no spacialists were trained

and no official programs financed.



fng. Marin and his soils department cooperated with a local
aroup of concerned citizens of the Ledn area and found that wind and
water crosion had creatcd such arave problems in the short time since the
initial survey work wzs done for the Cadastral and Matural Resources Project

that one soil series could ne longer be identified.

The Department of Matural Resources, Forastry Section has been
concerned with deforestation and soil zrosion since the carly 60's but
because of low budgzt and lack of personnel has not been able to make
proper studies or exert effective control. Recently it has nbtained funds
for .a project in the Mucva Segnvia area even though it is almost too late.
It has an advisor from FAO and has obtained new 1:20,000 aerial photography.

It does not have anyone trained in the field of soil conservation.
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V. PRESENT SOILS EMTITIES AND LABORATORIES

A.  Soils Department of the Ministry of Agriculture and Cadastro and

Hatural Resources

Soil classification and snil surveys in Nicaragua are part of
the “'Programa de catastro Nacional y Recursos Maturales'' but is financed
largely by the "Ministerin de Agricultura'.  Head of the Soils Department

is Ing. Agr. E. Marin.

ing. Marin has donc an cutstanding job in holding his key
personnel and in spite of budget problems and competition from new agencies
with higher salaries and has a core of 10 experienced soils men and about
10 in junior capacitics. His gqroup constitutes the best nucleus for soil

classification by modern methods in the Central American Isthmus.

The group is doing rcconnaissance level mapping in the Atlantic
zone using helicopters to increase accessibility and have covered a large
portion since 1971,  They comhine soil survey with the ccological life

zone method of Heldridge in o creative way.

The grcup is also doing secils studies on two irrigation projects
of Tahal. Tahal is an Isracli consulting company of mixed fovernment and
privatc capital. Thoy are developing these projects under contract with
the Micaragu:n Government. These include 30,000 ha at prefeasibility level
and 3,000 ha at a feasibility level in the Mandaime - Rivas arca and 22,000
ha ~t prcfeasibility level and $,000 ha at Frasibility i.val in the Sehaco

area.

They are also making an "Estudio de las Telvercras de Ledr' or

of colic erosion. They have found that one productive soil serias the

\')«



Ledn series, mapped in 1966 has almost becn completely destroyed by this

erosion in less than a decade and now must be given 2 new name.

They also are comparing changes in land use from 1954, 1968 and

1976 in the Ledn arca for the Comit? Prodefonsa dc Ledn.

A more detailed report on work accomplished is included as
Appendix ""A'" in this decument.  This rcport was presented by Ing. E. Marin

for the ''Soil Analng t'orkshop' at Turrialba, Cnsta Rica in October 1977.

B. instituto Nicaraguense de Tecnologiz Agropecuaria (INTA)

Of the approximately 2.2 million people in iicaragqua roughly
half live in rural districts, and over 750,000 are employed in agriculture

and related fields.

INTA started operation ia January 1977. Its stated objcctives
are "El Instituto tendrd como objetivos primordiales la investigacion, adap-
tacién, divulgacién de 1a tacnolcgia ngropecuaria y la capacitacisn del

personal necesarin para impulsar el desarrollo aaropecuarin del pafs''.
To carry cut these objectives the Institute carries out
1. Pesearch to improve the proiluction of agricultur: and

related industries

2. The transmittal of the results of its rescarch to

prospectiv. us.rs

3. Training of specialists in agriculture and animal husbandry

at various luevels.

INTA is o separate cntity, but within the Ministry of Agric-
ulture (MAG).

INTA's relative positinn in the “Scctor Pdblico Agrepecuario”

can be scen in 'Cuadre #° 1" and "Cuadro #° 2'. Its nrgnnization Chart \(%7
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Dentro del Proceso de Desarrollo Afiropecuario, las instituciones que for-
man el S.P. A., ticnen bajo su responsabilidad los Programas y servicios

descritos en este cuadro,
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is in “Cuadro H° 3'.

IHTA has a total of 463 (1977) employecs of which 94 (20%) are
professionals and 181 (40%) are sub-professinnals. of the 9% prefessionals
67 work in the central offices and the remaining 27 arc in the ficld., Sixty
profcssionals are Agronomy Engineers and most of the remainder in related

sciences.

The professional degrees are about 2% Ph.D's, 15% M.S., 50% Ing.

Agr., and the rcmainder Veterinarians, Chemists and Zoologists.

Existina stations, ficld agencies and projected field stations

can be scen on attached map (Cuadro N° b).

The work program is organized aleng crop lines as corn, beans,
sorghum, rice, coffca, root and tuber crops, vecatables and fruit crops.
There is an animal husbandry program which includes work on milk and beef
cattle, pastures and forage crops. Departments to support the main
program, include statistics, n physical and chemical lakeratory, rural

engineering, and food tcchnology.

Except for tha laboratory doing soils analysis INTA started
without any soils program. However, in late 1977 a soils Ph.D. for soil
fortility work was added to IHTA's staff. It is planned that a soil
fertility orogram in the Husva Guinea arca will be devzloped by him as
the first project. Also part of IMTA is the university level agricultural

school describad below,

c. Laboratories - 1HTA

Since January 1977, sevaral laboratorics which existed in several

organizations have beecn combined as a laboratnry secticn (Seccidn Quimica)

| b
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of INTA. Following are the names and major functions of its units:

1. Soil fertility Laboratory

a. Soil testing for farmers
b. Sail testing for rasearch

Cc, Analysis of irrigation water

2. Soil Survey Laboratory

a. Physical and chemical analysis of prefile samples
for soil classification

b. Physical and chemical analysis of surface soils for

farmers

3. Agro-chemical Laboratorias

a. Quality control analyses cf fertilizers
b. Quality control analyses of fungicides
c. Quality contrcl analyscs of cther pasticides

d. Other control analyses

4.  Food Sciance Laboratory

a. Analysis of humidity, fat, crude fiber, protein,
carbohydrates, calories, and mincrals in commcrcial
animal mixed fceds

b. Faed analysis for research program

Laboratory for texic residues

A\

Soil Fertility Laboratery

The Soil Fortility Laboracory s charged with the intarpratation
of anaiytical results and specific fertilizer recommendations for farmers.

It completed the following work for the first half of 1377:

Soil sam.les: 3,792 with 11,561 analysces. Of theosc the
bulk of samples came from individual farmers. About 300 from Cadastro anc

an cqual numbcr from research,

—
<A
.
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The followino analyses were made:

pH, P, K, Ca, Mg, Cu, Zn, Mn, Fe, extractable acidity,
C.E.C., Na, electric conductivity. The Laboratory uses the modified
Olsen extracting sodution for P, K and trace elements and for Ca and K.
The major piece of equipment is an atomic absorption spectrophotometar
[F. E. 29027: The capacity of the Laboratory is 120 soil samples per day

and about 600 analyses.

Fertilizer recommendations were for many crops, with
the most important being cotton, pasture, coffee, rice, plantains, in this
order, bascd on the acreages. The largcst number of samples came from

coffce growers.

The Laberatory prepares a detailed quarterly report,
which indicates also the g2ographic origin of samples, and the nutrient
Jevel found in samples from these arcas. The Laboratery files its data
by political unit and by crops with the intention of using them for
analysis. Such a study for date accumulataed from 19¢7-75 was done by
Ing. Guadalupc Chavez de Rivera and Dr. Oscar lidalgo Salvatierra with
the cooperation of the tlorth Carolina State University International Soil
Fertility Evaluation Project under Dr. J. Yalkar in 197¢ under the title

HEstudio Preliminar sobre 1a Fertilidad de Suelos dc Hicaragua''.

Soil Survey Laboratory

The Soil Survey Laboratory rgceived about 700 soil
samples Auring the first half of 1977 and made about 5,000 analyses.
Most of its samples came from the Scils Department at fadastro with 3 faw
from other government entities (IANl, IMTA, etc.).

Analyses done in this Laboratory to help in the
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classification and mapping of soils aru:
Texture; OM; pH, % humidity, bulk density; exchangeable
Ca, Mg, Ma, K, acidity, C.E.C., total N, free Fe, Cl, actual density,

saturation point, ficld capacity, wilting point, E.C.

This Laboratory also makes a quarterly report indicat-

ing the source and geographic origin of its samples.

The Aqro-chemical Laboratory

The Agrn-chemical Laboratory makes control analyses of
fertilizer (and vesticide) samples.  They determine, total N, available
P and K. They follow A.0.A.C. methods. Their main picce of equipment
is a gas chromatograph. There arc 2 professionals and 2 helpers in this

Laboratoery.

D. Escucla Nacional de Agricultura y Genaderia (ENAG)

This Institution has been part of INTA since 1976.  Technical
agricuitural cducation supportzd by the government started in ticaragua in
1929, and for 27 yecars was at a subprefessional level. The first group
nf ingenieros agréncmos was graduated in 1960. Prcsently the Institution
graduates about 20 ingenierns agrdnomes cach ycar of which avcut 70% major
in Plant Sciences, which includes any student intercsted in soils. The

only other ficld of concentration is animal husbandry.

Snils related cnurses offerad are:

Soil Physics

Sail Chenmistry

Soil Merphology, genesis and classificaticn
Fertilizers and soil amendments

Plant Physiology

irrigation and Drainage
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M1 courses arc once semester long, and arc obligatory for all

students including thosc in Animal Sciences.

The Faculty consists mostly of rzagular staff members of INTA
plus 3 part time profcssors for soil chemistry, fortilizers and soil

classification.

There are 17 theses by agronemy angincers in soil chemistry,

fertility and plant nutriticn,

Other institutions offering studies in soils are the Universidad

Auténoma dc Nicaragua and the Universidad Centroamericana.

E. Diraccidn de Planificacian Sectorial

(PIPSA) - Hinisterio de Agricultura y Ganaderia (MAG)
This is the natinnal planning office for the agricultural sector.
It has onc soil scicntist on its staff, Ing. Agr. Orlando Vasquez MNorori,

whose task it is to help in the evaluation «f renewable natural resources.

DIPSA has scveral projects propescd which require. input from

soils. They are:

1

1. Proyecto 2 Or<enamiento de 11 frontera de Jesarrnlio agricola

a. Ubicacinn: Centro del territorio nacional

L.  Organismo ejecuter del astudin:  Ministeric de Acricul-
tura y Canaderia, Dircccién de Flanificacion Scctorial

c. Tipo de proyects:  Desarrollo Recional

d.  Area de) proyecte: b 116,511 ha

¢. Fochs do inicin de 1as ostudics: 1977

Proyccte: Plan de mancje y conscrvacian e ticrras algodoncras

3N

a. Ubicaclén: epartamentos de Ladn y Chinandean

b. Organismo ejecutor: Firma consultora

c. Tipo de proyecto: Conscrvacion y mancjo de sucles
d. Fecha do iniciaciin dal estudio: 1977

a. Presupuesto: Estudios y ejecucion:  £572,1700,000
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Proyecto Plan de mancjo y conscrvacion de la Cuenca Managua

a. Ubicacidn: Departamento de Managua, Municipio de
Managua

Organisric ejecutor: Firma consultroa

Tipo de proyecto: Conservacién y mancjo de suelos
. Fecha de iniciacidn dcl proyectn: 1978

. Presupuesto: Estudinos y ¢jccucidn €$19,000,000

O a0 o

Proyects Plan de manejn y conservacidn de suelos de los al-
rededores de Nandaime

a. Ubicacidn: Departamento de Granada

b. Organismo cjecutor: Firma consultora

c. Tipo de proyccto: Conscrvacion y manejo de suelos
d. Presupuesto: Estudios y ejecucidn €$24,000,000

Proyectc de riego mirgen oriental del Lago de Nicaragua

a. Ubiecacidn: Margen nriental del Lago de ‘licaragua
b. Organismc ejecutor: iiinisterio de Agricultura
c. Tinc de proyecto: Riego
d. Area del preyectn: 91,600 ha
e. Fecha ¢ iniciacién de lns estudins: 1962
Fecha de finalizacidn de construccion: 19837
f.  Presupuesto:  Estudin ¢ inversian €5237,000,000

Proyecto da Ricoo Valle de Jalapa

. UbicaciAn: Dcpartamento de Mucva Segovio

a
b. Organismo 2 jccutor: Firma consultora
c. Tipo de proyecto: Rieqo

d. Area del proyecto: 5,000 ha

. Ao de iniciacion: 1980
Afir de finalizacién: 1982
f. Cost~ de estudins: £5150,000; obras C3175,000

[

Pray.cto de ricao Pantasma y 1a Viaia

a. Ubicacidn:  Dznartamento <. Jinotega

b. Organizacidn ¢jccutora: Firma consultora

c. Tivo de proyecto: Ricqgo

. Arca del prayecto: 1,790 ha

e. Afo do iniciacién de lns ectudios: 1901
ARn de Finalizacidn de obros: 1384

f. Costo de los estudios: C5195,n00
Coste de las obras: 84,350,000
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Vi. RELATION OF SOILS TO OTHER MATURAL RESQURCES AGENCIES

The relationship of soils work in Nicaragua to other natural resources
agencies is illustrated in the following diagram (Figure N° 1)

There has been a proposal for a natural rasources institute. For
morc than a year little progress has been made in obtaining the necessary
legislation. linwever, thare Is little disagreement concarning its
necessity. Meanwhile, policy and activities ralated to natural rasourcecs

remsins fragmented and inefficient.

A. Catastro y recursns naturales

The original AlD Cadastral and Natural Resources Pregram ended
in 1971 with some 23,000 km2 of propertics delineated in the most populated
part of the country, th: Pacific arca.  There is now a possibility of &
new 3 year property delineation program which, would cover some 60,000 km2

of less densely populated areas. Urban areas like Managua are being

revalued and the cadastro is said to be fairly well maintained.

A department called EVADATA was fermed in 1971 to evaluate and
use the great quantity of natural resources and cadastral information and
maps collected during the project. This unit was created with the guidance
of Dr. P. Duisherg then of the IAGS (Scrvicio Interamericann ficaddsico).
Its head is Ing. Aar. Claudin Gutiérrez. Under Ing. Gutiérrez the EVADATA
section of Cadastro has used resiurces information tn identify develepment
prejects for the Pacific R.gion and are working in the Central Racinn., Thay
evaluate the physical ana sociocconomic information in order to characterize
an arca. This process is closely allicd to how a more sophisticated

computariz:d data system could be used.

In addition the unit has identified areas for conscrvaticn and

/=Ok'
(
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Figure 1 NICARAGUA
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national parks. It developed a master plan for a national park at the
Masaya Vnlcano which is being implemented.

It alsc collaborated with an OAS tcam which diveloped a
decentralization and devclopment plan for the Pacific arca and will return

for a development study in the Atlantic area.

B. Departamento de Recursns Maturales - MAG

The Natural Resources Department of MAG is growing but is still
quite weak. It consists of a silviculture department with 2 graduate
foresters and 5 student aids. It alsn has 15 technical level men primarily
to mark trees and 10 inspactors to cover the country. The wildlife
department includes A graduate biologist and an agronomist, 3 biology
students and scven inspectors. The Department under Ing. Forestal V.
Ortega is assisted by a British Mission of 3 persons who have been making
species trials since 1972 and a recent FAO program in the pine area of

Nueva Segovia undcr Dr. Borgo.

The Department big recent accomplishment is a 'Ley de Emergencia
sobre Aprovechamiento Racicnal de los Bosques y Reglamentr de Defensa

Contra Incendios Forestales''.

C. Instituto Fomento Nacional (1HFONAC)

IMFONAC is a natinnal agency to help financc certain kinds of
industries including rcsource industrics from marine life to forests. It
has mixed national and private capital. In rccent years it carried out
a large re-seeding and fire control program of pine “orests in the Northeast
Atlantic arcea north and west of Puerto Cabozas to the border with
Honduras with the ideca of reestablishing the pine forest industry. This

had almest disappeared due te clear cutting and firc. 1HFOMAC has 2 wide

,(}‘\J,
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range of other activities from stimulation of agriculture and small
irrigation projects to establishment of food and natural resources
processing industries. It has some specialists in small irrigation

projects and agronomists but no soil specialists.

D. Bienestar rural

(Micaracua specialists should complete this section)
E. IHVIERi!O

(tnformation should be supplied bv Hicaraguan s~il scientists
in their revision)

F. Instituto Agrario de Micaragua (1AN)

The Institute has 23 settlements in existence in the Pacific
zone . which cover a total arca of 17,702 ha, 1,673 familias have their
farms in thcse scttiements. {This cgives an arithmetical average of
10,6 ha ner family. However, no information on the actual sizes has been

supplied)

The following projects are being developed by IAN and are in

different stages of development at the momoent.

Name locaticn Year Total arca  Families  Arithmetic average
started scttled® of Int size
ha e ha
P. Cabezas Zelaya 1570 400,112 2,824 11
Somnza Jincteoa 1567 29,31¢C 1,208 24
La Cruz de
Rio Grande Z:1aya 1973 487,605 h37 1,116%
Siuna Zclaya 1962 552,935 1,715 ELT
TOTAL 1,510,028

% Apparently settled until the and of 1977, but not the total number planned
(Source: 1AM Carta M° 1AM-2-004-78, January 13, 1976)

31\
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IAN has no soil scientist in its organization, nor a special
budget for this type of stuay. Any soils studies needed are done by the

Soils Department of Cadastro.

in planning any settlcment the 1:50,000 topographic mags and the
1:20,000 or 1:50,000 soils maps arc consulted, depending on the region.
Cropping patternsare determined on the hasis of inquiries in the field,
soils informaticn, ccolonic adaptability of certain crops and economic

studjes of possible profitability.

6. +tnstituto Geografico ilacional (1GH)

1. Topographic base maps

a. fiencral
The Mational Gengraphic Institute of Micaragua has
excellent base map coverage available in saveral scales. The maps have
been reproduced in litho cosy form and materials are available tc produce

stable base transparancies.
A copy of the bulletin "Publicaciones del 16" Julio
1976 is attached as Appendix 3.

b. 1:250,000 Serics

AMmost complete coverage has heen produced. See

Appendix L, page 7.

o 1:100,700 Seriaes

The entire enrstarn and northern arca of the country
has been produced from sida-laoking Rador techniques. The remainder of
the country has heen covercd by standarc topographic maps at 1:100,000

scalz.

P
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A planimetric 1:100,000 serias has been initiated. See
Appendix B, page 6.

d. 1:50,000 Scries

Complete coverage has been proaduced; 206 map sheets are
completed. See Appendix &, pace 5. (The index does not show all sheets

completed.  Coverage is now complate)

e, Other maps
The Hatinnal Geographic Institute has published other
maps as shewn in Appendix 3, pages 2, 3, L. This includes 712 rural
cadastral maps, 600 urban cadastral caps, City Plans, Highway maps, FAC

Forestry maps and Hydrographic Charts.

2. Conventional acrial photoqgraphy

The ilational Geographic Institute has aerial photography ncgatives
on hand and complete lahoratory facilities available to produce enlargements,
rectifications or contact prints of tha necatives. Avpendix B, pages &,
Y, 19, 11 show the film library holedings. Additional recent 1:20,000

scale photearaphy, not shown on page 11, is available in the central

part of thc country.

3. Satelite imacery

The Hational Cecarapghic Institute maintains 70 mm film copies of
the four frequency bands of ERTS, Skylal: and LAMDSAT sat.:lite photoaraphy.
The Institute receives catalogs and fiim cepies on a regular basis from
NASA through the 1AGRS Distribution Center. Although 16" does net have
adequate equipment for image manipulation, some work nas been accomprlished

in dicaragua, using satelite imagery, to proddce land! use and forestry


http:I.AHIDS.rT

21
maps. One professional at IGN has completed » four-month course in
Remote Sensing and two men have hcen given on-the-job training. Ing.
Fronco Penalba of the Central Bank has obtained an eauivalent of a
Masters Degrece in Pemote Sensing at ITC in Delft, Holland and has
accomplished interpretation of satclite imagery for specific projects in
Nicarcgue.

H.  CATASTRO

1. Soil and land capability maps

This work is discussed in Appendix A and elsewherc in this

document.

l. OTHER STUDIES

1. Potential land use

A potential land use map-at 1:500,000 scale was prepared for
the entire country by Pr. V. Plath, FADG, in the 1860's,
2. Lifec zone maps
Life zone maps, usina the Holdridoe method, were prepared for
the k0,000 sauarc kilometcr cadaster area at 1:100,900 And 1:500,000
scalcs. These life zoncs have been projected on to the 1:20,000 soils

maps of the ''catastre’’.

3. Ground water studics

General around water studies have been carried out within
the western 35,000 scuare kilometer area of Wicoracua. The productive
arca of 5,500 se Km was studicd in detail with pumping tests, recharge

calculations and quzlity tests heing accompli-bad. Sec attachment Me 7

10
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k. varlous
e ——— b

Within the 40,000 squarc kilometer Cadaster area, all properties
and tenure has been mapped. In addition tc the studies mentioned above,
Geology, Geomorphology, Vecetation, Forest Pntential and Land Use have been
mapped.  The cadaster Office has an Evaluation Section that is gathering

sacio-economic data and performine preliminary analyses.

Maps at 1:100,000 scale were prepared from radar photography of
all the area outside of the 40,000 sq km cadaster arca. Special maps of
Geology, Geomorphology, Vegctation and Land Use were prepared for the

entire area.

5. Metcorology and hydralogy

The two remainirg institutions are the Servicio Meteorologlico
Nacional and the Divisidén de Estudios Basicos - Hidroloafa y Mcteorologia,
Empresa Hacional de Fuerza y Luz (ENALUF). The Proyecto Hidrometeoroldgi=
co de Centra América of the YWorld Meteorclegical Organization was
successful in Hicaragua and resulted in a great expansion of the network
and the improvement of quality and procussing of data. It was only
possible to achieve partial consalidation of units which were duplicating

effort during the MO Projoct of 1945-1975.

Nicaraguo-has 13 type A meteorological stations (complete) or one
for every 11,000 sq km. As in nther Central American countries, the
density is higher in the more heavily pepulate.! Pacific region and very
low in the Atlantic zone. There are 69 tyses B stations (precipitation
and temperatura) and 277 type € station (precipitation ~nly).  The
attached map shows the ~pproximate distributicn of these stations. There

is onc publication by the Utah State University group “"Monthly Precipitation

3
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and Moisture Availabilities for #icaragua, U.S.U. 1976, by George H. .

Hargreaves.
SQﬁPILATION OF REFERENCES AHD MAPS
A. Bibliograffas de Amdrica Central --Hicarayua, tICA-CIDIA, Biblio-

qgraffa M° 12, Turrialba, 1972,

B. Indice de Mapas de América Latina y el Caribe, existentes en el

11CA-CIDIA. LICA-CIDIA, Turrialba, 1975.
APPEHDIX

A. Estado del !Inventaric de Suclos en Nicaragua. Managua, D. M., 6
de octubre de 1977.  (Prcpared by Ina. Agr. E. Marin, but
unsigned)

3. Publicaciones del IGY, MOP, Managua, Julio 1976.

HPN/PCD/nrm

Feb. 1976
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APEMDICE A

ESTADO DEL IHVENTARIO DFE SUELOS EN NICARAGUA*

INTRODUCC I ON

El Departamento de Suelos del Ministerio de Agricultura, integra-
do al Procrama de Catastro, inicid el levantamiento sistemdtico de los
suelos del pafs en 1958.

Se ha cubierto hasta la fecha una superficie de 93,150 ka de es-
tudios a diferentes niveles de intensidad, aue representa el 76% de la
superficie dcl territorio nacional excluyendo los lagos.

Adem3s se han efectuado estudios cspeciales para proyectos de
rieco y un estudio detallado en cl &rea afectada por la erosién edlica
de la ciudad de Ledn.

A continuacidn sc hace una breve descripcidn del tipo de estudio
efectuado ¢n cada regidn del pafs.

1. Regidn Pacifica

Esta reaidn fue estudiada dz 1973 a 1971, en una superficie de
14,090 kildmetros cuadrados.

El nivel del estudio fue dcotallado cen las arcas de alto valor
agricola y semidetallado cn &rca montafosas y d= menor importancia agri-

cola y sociocconémica.

El material cartografico utilizado fueron fotograffas aéreas pancro-

miticas a ¢scala 1:20.000, tomadas por la GCompaiiTa Mark Hurd cn 1902 y 1959,

Presented by ing. Agr. Eduardo Harin, at the Rcnional Soils “Workshop at
CATIE, Octobrcr 10-29, 1077

.

"
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El estudio sc basd en los conccptos del Soil Survey Manual, handbook
H°18; Land Capability Classification, 'tanual M°210 y Soil Taxonomy,
handbook M°436 del U.S.D.A.

La unidad taxondémica utilizada fue la scrie de suelos, correlacio-
nada con la familia y ¢1 subgrupo de suclos. La unidad de manejo utili-
zada fue la unidad dec capacidad de uso de la tierra.

Se prepard el inforr ~ final en inglés y espafiol, y cuenta de tres
voldmenes: a) Uso y Mancjo de los Suelos, b) Descripcion de Suelos y
c) Génesis y Clasificacién de Suclos.

Los mapas finales fucron publicados a escala 1:20.090 (ortofoto-
mapas) y constan de un set de 10,7 mapas.

1A. Estudio para Fines de Ricgo '"Proyecto SI:ECAPA-VIEJO"

Dentro de la Regién Pacifica sc efectud un estudio especial
cn 1974 para finas de riego a nivel de scmidatalle en una superficie
dc 1£9 sz. Se utilizaron adumds dc los conceptos antariores, las nor-
mas «stablecidas por ¢l Volumen V del Bureauof Reclamation.
Se publicéd ¢l informe final en espafol y los mapas (Suclos, Uso
Potcncial y Ricgo) a escala 1:20.099 en Ortofotomapas.

18, Estudio para Fines de Ricqo ''Proyecto TIPITAPA-MALACATOYA'

Estudio :snecial ofectuado en 1°7% a nival de semidetalie en
una superficic de 483 kmz, basado ¢n los mismos conceptos del =studio
anterior.

Sc publicd =1 inform: final! en csnailol y los mapas (Suclos, !Iso

Potencizl y Riego) a escala 1:29,100 en Ortofotomapas.

o\
51
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IC. Estudio de la Regidn afectada por la erosidn edlica cn ''LEON"

Estudio especial 1levado a cabo a nivcl de detalle <on una
- - 2
supcrficie de 020 km™.

Estc estudio consiste ¢n determinar los dafios que estdn sufricndo
los suclos por los efectos de la crosidn eblica acelcrada gque se pro-
ducen c¢n csa regidn, produciendo dafios en los cultivos y en la poblacidn,

Los resultados del estudio y mapas seran publicados en los prime-

ros meses del afo de 1977,

ID. Estudio para fines de riego '"PROYECTY MAIDAIME-RIVAS!

Estudio cspecial realizado en 1977 a nivel de reconocimiento
en una superficic de 259 kmz y a nivel de semidatalle en una superficie
de 119 kn®.

Esta informacidn sirvid de base para la planificacion agropecua-
ria del irca estudiada a nivel de prefactibilidad (250 km2) y del &rca
selcccionada para 1a implementacién de un programa de agricultura diver-
sificada bajo ricgo (119 ka) aue comprendié el cstudio de factibilidad
técnico-econbmica.

El informc final cemprendié la descripcion de ambos estudios. Los
mapas (suclos, rieao y uso notencint) fueron publichdos cn hojas topo-
graificas a cscala 1:52.070 (Rcconocimiento) y en fotomnsaicos 1:20.000
(Semidatalle).

1E. Estudio para finas de ricgo ''PROYECTO VALLE DE SEBACO"

Estudic especial ofectuado a dos niveles (similar al anterior)

en 1277. Reconocimiento en =na superficic de 200 km® y semidetalle en

39 kmz.
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La informacién fuc nreparada para determinar la prefactibilidad y
factibilidad de un proyecto de ricqo con cultivos agroindustriales.

El informe final consistid en la descripcién de ambos estudios y
los mapas finales fucron preprados en 12 misma forma aue el estudio
antcrior.

2. Reqidn Central Qestc

Fuc estudiada de 1979 a 1972, y cubrid una supcrficie de 15.900 kmz.

E1 nivel de estudio fuc semidetallado debido a la predominancia de
Areas montafiosas y detallado 2n pegucias 3reas como los Valles de Sébaco
y Estel’.

E1 material cartogrdfica y los conceptes utilizados fueron los
mismos que sc usaron ¢n la Regidn Pacifica.

o s¢ ha publicado ¢i informe y existen mapas atn no finales en

Overlays yChronafiex a escala 1:20.000.

-

3. Regién de la fuecnca del R7o Escondido

Fue ostudiada en ¢l afo de 1772 a nivel de reconocimiento de alta
intensidad y cubrié una superficie de 12,700 kmz.

E] materinl cartoarifico utilizado fucron fotografias acrcas a
cscala 1:£9.000, tomadas por la USAF antre 195% vy 1961.

c¢ utllizaron los conceptos de Soil Survey Manual y Soil Taxonomy
y la unidad taxondémica fuc ¢l subgrupo de suclos y/o la asociacion de
éstos.

Sc publicd el informc final y s& prepararon los siauicntes mapas
a escala 1:259.999: Suclos, Uso Potencial, Clases de NDronaje, Unidades
de Pecndiente, Materiales Litolégicos, Fisiografia y Veaetacidn. Los

mapas bases de suclos s&¢ prepariron a escnala 1:50.900 ¢n material esta~

ble y reproducible (Sepias).

X
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4. Regidn Surcste (Rio San Juan)

Fue cstudiada durante los zfos de 1973 y 1974 a nivel de reconoci-
miento y cubrec una superficie de 12,200 kmz.

E] materinl cartoardfico y los conceptos utilizados fueron los
mismos del estudio anterior (3).

El informe final c¢std en imprenta y los mapas dc suclos y uso po-
tencial fueron publicados a e¢scala 1:250.900, estando los mapas bascs

de suclos 1:50.000 en material establa y reproducible (sepias).

5. Regidn Central Este (Matiguas)

El estudio de campo se cfectud en 1975 a nivel de reconocimiento
- - 2

y comprende una superficie de 6.250 km™.

Fue hecho de acuerdo a los mismos patrones establecidos para es=
tudios de reconocimicntos en zonas hiimedas.

Solamente se han preparado los mapas borradores de suclos a cscala
1:50.000 y los resultados sc¢ integraron a Ia publicacién del cstudio
que se hard en la regidn vecina.

6. Regién Central Noroeste (‘lucva Segovia)

Los c¢studios de campo sc efcctuaron en 197¢, siendo ¢l nivel del
sstudio de reconocimiento scmidetallado y cubre una superficie de
6.000 kmz.

E]1 material cartoqrafico utilizado fueron fotografias aéreas
1:£0.009 y mapas topogrificos 1:59.019.

La unidad taxondmica utilizada fue la seric de suelos o asociacion
de series de tipo amplio, scparando fases por unidades de capacidad, para
deterninar ¢l uso notcncial deo las ticrras.

Actualmcnte s¢. =stdn preparando los mapas borradores y ¢l informe

serd publicado en 1377. /l
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7. Regidn Siuna-Rio Grande de llataaalpa

Los estudios de campo se¢ efectuaron a principios de 1977 y se con-
cluyeron a mediados del mismo afio, el nivel utilizado fue de recono-
cimiento dc¢ baja intensidad y sc cubrid una superficic de 25.000 kmz.

El material cartografico utilizado fueron fotografias pancromati-
cas escala 1:50.00%, mapas topograficos 1:50.000 y mapas de radar
1:120.000,

Lo unidad taxondmica utlizada fue el subgrupo de suelos y sus res-
pectivas fases.

Se prepararon mapas de fisiografia, suclos, fertilidad y uso po-

tencial de 1o tierra, a escala 1:50.000 (mapas de trabajo) y 1:259.000

mapas finales en material helioarafico.

El informe final se cncuentra en proceso de redaccidn y serd conclui-

do a mcdiadosde novicmbre del presente afo.
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Estudios Sistemiticos

1.

Regibn Pacifica

Regidn Central Oeste

Region Cuenca del Rio Escondido

Regidn Sureste (RTo San Juan)

Regién Central Este (Matiguas)

Regién Central ’lorocste (Nueva Segovia
Region Siuna-Rio Grande de Matagalpa

TOTAL

Estudios Especiales

1A-

18-

1C-

iD-

1E-

Proyecto de Riego "'Sinecapa-Viejo'
Proyecto de Riego '"Tipitapa-Malacatoya
Proyecto Tolvancras dc Loon

Proyccto Mlandaime-Rivas

Proyecto Valle de Sebaco

TOTAL

)

16.000
15.000
12.700
12.290
€.25)
6.000

25.000

km

23.150

159 km?

483 km?

500 km?

220 kmz

200 km2

2
1.553 km



PUBLICACIONES DEL LGN

MINISTERIO DE OBRAS PUBLICAS

JULIO -- 1976



LISTA DE PRECIOS DE LAS COPIAS DE FOTOGRAFIAS

AEREAS Y AMPLIACIONES

Fotograffa por contacto g x 9 ¢ 15,00
Ampliacién 8" x 10" 35. 00
Ampliacién 11" x 14" 50, 00
Ampliaciin 16" x 20" 75.00
Ampliacién 20" x 24" 1.00. 00

Para fotomosaicos, trabajos fotomecdnicos, fotograffas

aéreas, control geodésicoy suplementario, restitucidn

fotogramétrica y trabajos especialeg visitar nucstra De-
pendencia situada en:

Km. 6 Carretera Norte
Instituto Geogréfico Nacional
Ministerio de Obras Pdblicas

Managua, D. N,

1976



M APAS BASICOS, SERIES NORMATLES

Fscala Afo_Public,
Serie Topogrdfica, cinco colores, de los Cia-
yos del Atldntico, - hojas publicadas 1:25, 000 1965-1967
Serie Topogrédficz, cinco colores, 255 hojas
publicadas (15 hojas agotadas) Sy 1:50,000 1356~1971
Serie Planimétrica, zona del Paclfico 1:100,000
.a. Edicion 19 hojas publicadas 1956-1958
ca, Edicion 11 hojas publicadas 1963-1965
2a. Edicién 3 hojas publicadas a 5 colores 1968
Serie Topogréfica a cinco colores, zona del Pa- .
c¢ffico, 8 hojas publicadas \[ 1:250,000 1965-1968
3 hojas publicadas en relieve ' 1968
Serie Planimétrica, zona del Atldntico
4 hojas publicadas a 5 colores 1:250,000 1968

MAPAS CATASTRALES, SERIES NORMALLES

Rurales, Zona del Pacffico
copias heliogréficas de 2.5 x 3. 73
712 mapas puhlicados 1:10,000 1968-1971

Urbanos, Zona del Pacffico
copias heliogrdficas de 156" x 22" 5

680 mapas publicados 1:1,000 1968-1971

MAPAS ESPECIALES

-

. - Mapa Oficial de Nicaragua-Edicién Prelimi-

nar 1:500,000 1968
2. - Mapa Masaya y Vecindad-"Topogréifico 1:5,000 1966
3. - Mapa Granada y Vecindad-Topografico ‘ 1:5,000 1968
4, - Mapa Managua y Vecindad-Topografico 1:10, 000 1964

5

[41]

[F ]

[¥]

50.

18,

18,

30.

10,

10,

10.

Costo

00

. 00

00

.00
. 00

.00

00

.00

00

00

00
00
00

00



ot
!

6 -

9~

10~

11-

12-

13-

14-

16~

17-

15-

1y-

)~

o l
oo

24 -

o
]
1

Pictomapu de Masaya
Pictomapa de Chinandega
Pictomapa de NDiriambhd
Pictomapa de Jinotega
Pictomapa de Estelf

Pictomapa de Mastpud
4 hojas valor o §10, 00

Pictomapa de Masatepe

Picwm.u pade Masachapi

Pictomapa de Bluelields

Pictonam de Juigalpa

Pictopapa de Jinotega

Pictomapi de Rivas

F/)tom;u'm de Muanagua

Mapa Geoldgico de Nicaragud
Departamento de Masaya- Topografico
NDepartumental Chinandega~Planimdtrico
Depzn*t:nﬁunto de Chontales
Nicaragua Mapa Politico

Nicuragua Mupa Hipsogratico
Nicaragua Mapa Hi(qugraliuo

Reod Vial Carreteras

1:5,000

1:5, 000
1:5,000
1:4,000

1:8,000

10,000
1:4,000
1:5,000
1:5,000 -
1:5,000
1:4,000
1:5,000
1:10, 000
1:1, 000, 000
1:50, 000
1:150,000
1:250.000
1:1, 000,000
1:1, 000, 000
1:1, 000, 000

1:500.000

Afo Public.

1976

1970

1971

1971

1971

1973

1974

1974

1974

1974

1973

1973

1973

1973

1967

19679

1974

1966

1966

1966

14967

Coslo

§10, 00

10,

10.

10.

10.

10.

10.

10,

10,

10.

10.

10.

10,

10.

10.

10,

10,

R

(o]

b}

00

00

00

00

co

00

00

00

00

00

00

00

00

00

00

00

.00

00

.00

.00
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28

29

31

32

33

39

Escala Afio Public.
Divisién Polftica-Municipios 1:1,000. 000 1965
Pucrto Somoza 1:5,000 1968
Litlo Com Tsland 1:10, 000 1968
Comn Island 1:10, 000 1969
Puerto Corinto y Vecindad 1:5,000 1969
Puerto Cabezas 1:10, 000 1969
Isletus de Granada 1:10, 000 1969
Cindad de Ledn 1:10,000 1970
MAPAS FORESTALES PARA TAO
Puerto Cabezas 1:100,000 1967
Awagtigni 1:100,000 1967
Wounta 1:100,000 1967
Cabo Gracias a Dios 1:100,000 1967
Waspin 1:100,000 1967
Alamicamba 1:100,000 1967
Bambana 1:100,000 1967
Prinzapolka 1:100,000 1967
Mapa de Caminos ( Coco~-Wawa} 1:250, 000 1966
HIDROGRATFICO DE LA NAVOCEANO
Bluefields 1968
Puerto Somoza 1969
Corinto Harbor and Approaches 1967

* AGOTADO

¢

Costo

2. 00
10. 00
10. 00
10. 00
10. 00
10. 00
10. 00

10. 00

4.00
4,00
4,00
4, 00
4,00
4.00
4.00
4,00

4,00

22, 00
22,00

22,00

T
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