CATIE
CENTRO AGRONOMICO TROPICAL DE INVESTIGACION Y ENSERANZA

4§OIL SCIENCE 1M HI1CARAGUA

CLASSIFICATION, FERTILITY AND CONSERVATION

Compiled by:

H. P. Newton
P. C. Duisberg

Preliminary document for discussion prepared for the
""Reunidn Técnica Regional sobre Fertilidad y Andlogos
de Suelos', in San Salvador, El Salvador, Harch 13-1§,
1978.

For review and completion by the Micaraguan soil
scientists.

Turrialba, Costa Rica
1978



CONTEHTS

Vi,

Vil,

APPE!!DI X

IntTOdUCtion . . L] . » L] . . . . . . . . . . . . . . . ‘

Summary and suagestinns for the fields of classification,
fertility and consefrvation « « « ¢ ¢ ¢ ¢ ¢ ¢ o ¢ ¢ o o o

Summary table of soils agencles . . . . . . . .. ... bLa
Early period of scil science . . « ¢ ¢ ¢ ¢ ¢ ¢ v o «
A.  Soil classification . . . . . . . ... ... ..
B. Soil fertility . ¢« ¢ ¢ ¢ ¢ v o v v o o v o o o

C. Soil conservation e 4 e e e e s s e e e e e e

D NN O8N UMY W

Prescnt sofls entities and laboratories e e e e e e e

Relation of soils tn other natural resources agencies and
fie'ds [ L] . L] . . . L] . . . . L] . L] . L] L] . L] L] L] . . |6

References X |

Estudio del inventario de suelos en Nicaragua ., . . .. 24

Publicaciones del 1GH e 1 |



SOIL SCIENCE IN NICARAGUA

CLASSIFICATION, FERTILITY AND CONSERVATION*

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

I. INTRODUCTION

This is one of six report on the state of soils work 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 ''Soil
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 soils meeting at San Salvador,
El1 Salvador, March 13-18, 1978, and that soils 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 13ad to the production of a comprehensive document
on the state of soils work in Central Amecrica and a realistic assessment
of the weaknesses and needs to 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 possible through the soil analog subproject of CATIE/ROCAP for the

* Preliminary document for discussion prepared for the "Reunion Centroa
mericana sobre Suclos'', San Salvador, El Salvador, March 13-18, 1978.

**  Ph.D's - Soil Scientists (Consultants), Soil Analog Project, CATIE.
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Paclific area of Micaragua, Honduras and El Salvador represent only a
first step in supporting national development plans and agriculture by
determining similarities between 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 very similar management,

fertilization and conservation practices is enormous.
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I1. SUMMARY AND SUGGESTIONS FOR THE FIELDS OF CLASSIFICATION, FERTILITY

AND CONSERVATION

Nicaragua has had a major program in modern soil classification, the
Catastro and Recursos Naturales Program of 19¢6-71. Unlike other countries,
the basic nucleus of soil scientists has held together and this puts Nica-
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 countries needing support.

The best Nicaraguan soil classifiers have been kept together by interest
in their work and good leadership. 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 thcse valuable

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

One of the major weaknesses of the Cadastro soils group is the limited
coordination it has had with the user agencies. At first an attempt was
made by the Cadastro office to promote use of its products but gradually
this diminished in all fields including soils. This group should be
called more to participate in the soils aspects of IATA, IAN and INVIERNO,
and other agencics. It is difficult at this time to determine whether
these relationships should be developed through DIPSA or whether it would

suffice to develop them more informally betwcen technicians.

The soil fertility work in Nicaragua is rather weak. However, INTA
has recognized 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 lilTA, the degree of coliaboration he developes with INVIERNO,

IAN and other agencies 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 samplies and to
classify soils but neced support and strengthening. The fertilizer trials
of past years have often been lost before harvest or have given erratic
results. The Pearson Report of AID/ROCAP recommended that AlID/Nicaragua
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 early to tell whether it can overcome problems which

have crippled the soil 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 needs of Nicaragua, if
this basic resource is to be kept from deteriorating further. The Soils
Department of MAG is doing a 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 trained soll conservation

specialists.

A Natural Resources Institute has becen proposed which would include
soil conservation. It has had difficulty being enacted into law. |If it
passes the situation should improve and a balance betwecn soil conscrvation
and other fieclds to protect natural resources might be sought. Meanwhile,
the only alternatives are continuation of the present unsatisfactory
situation or additional resources for the soils department of MAG or
inclusion of soil conservation specialists in the work of the 'atural

Resources Department of MAG.

The sectorial Planning Office (DIPSA) has become very aware of soil
conservation problems and has budgeted $13 million Dollars for two

projects by private consultants beginning in 1978.



IV. EARLY PERIOD OF SOIL SCIENCE

A. Soil classification

Nicaragua soil classification apparently dates from the 1950's
and probably was stimulated by the ''Servicio' between the Ministry of
Agriculture and the U. S. 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 ecarly 60's. This department received technical assistance from
Ing. Agr. A. Mikenberg and M. Rico of FAO for several years. Major
products were one semidetailed 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 AID financed Cadastral and Natural Resources Project. During the
period of this project, from 1966 to 1971, somc thirty soil surveyers were

2 in the

trained in the new taxonomy. They mapped about 23,000 km
Pacific zone on 1:20,000 and 1:30,000 photomosaics to the level of soil
scries and phase according to the new taxonomy and by land capability classes
to the level of capability units. The soils work was under the guidance

of two American soil: specialists: G. Harper and A. Vessels with
consultant services from a Mr. Kayecr for the consortium of American
companies. Ing. Aagr. E. Marin was the MNicaraguan staff leader. A

laboratory was organized to do chemical and physical analyses for soil

classification.

After the departurc of the Consortium in 1971 thc department has



continued. Its recent work is described in Chapter V.

Since the beginning of the USAID financed ''Catastro e Inventario
de Recursos Maturales' Program, the country has been using the new soil
taxonomy of the USDA. Substantial portions have also been delinecated on
mosaics for 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 '"'Servicios''. Some rather good analytical laboratory werk was done

for the Rivas Project and early soils classification.

About 1964, Nicaragua entered 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 stimulated the
.devclopment of the soil testing and soil classification laboratories at

the Agricultural School at La Calera. These exist at present.

C. Soil conservation

The soils technicians who survcycd and produced the 1:20,009
and 1:30,000 photomosaics of soils for the Cadastral and Natural Resources
Project delineated the degrce of erosion as light, moderate or severe for

each soils unit.

Soil scientists and foresters have repeatedly pointed out the
increasing hazard on the Pacific side, in the central watersheds to the
Pacific and recently the threat of erosion from thc miagration of poor
farmers toward the Atlantic side. However, no specialists were trained

and no official programs financed.



Ing. Marin and his soils department cooperated with a local
group of concerned citizens of the Ledn areca and found that wind and
water erosion had creatad such grave problems in the short time since the
initial survey work was done for the Cadastral and Matural Resources Project

that one soil series could no longer be identified.

The Department of Natural Resources, Forestry Section has been
concerned with deforestation and soil crosion since the carly 60's but
because of low budget and lack of personnel has not becen able to make
proper studies or exert effective control. Recently it has obtained funds
for .a project in the Nueva 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 fiecld of soil conservation.
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V.  PRESENT SOILS EMTITIES AND LABORATORIES

A.  Soils Department of the Ministry of Agriculture and Cadastro_and

Natural Resources

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

is Ing. Agr. E. Marin.

Ing. Marin has donc an outstandina 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 capacities. His qroup constitutes thc best nucleus for soil

classification by modern methods in the Central American Isthmus.

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

zone mcthod of Holdridge in a creativae way.

The greoup is also doing soils studies on two irrigation projects
of Tahal. Tahal is an Israeli consulting company of mixed fovernment and
private capital. Thoy are developing these prejects under contract with
the Nicaraguan Government, These include 30,000 ha at prefecasibility level
and 8,000 ha at a feasibility level in the Nandaime - Rivas arca and 22,000
ha at prcfeasibility level and 3,000 ha at feasibility lcvel in the Sebaco

area.

They are also making an "Estudio de las Tclvercras de Ledn'' or

of colic erosion.  They have found that one productive soil series the
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Ledn series, mapped in 1966 has almost been completely destroyed by this

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

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

1976 in the Ledén arca for thc Comité Prodefensa dc Ledn.

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

for the ''Soil Analog ‘forkshop'' at Turrialba, Costa Rica in October 1977.

B. Instituto Nicaraguense de Tecnologia Agropecuaria (INTA)

0f the approximately 2.2 million people in Hicaragua roughly
half live in rural districts, and over 750,000 are employed in agriculture

and related fields.

INTA started operation in January 1977. Its stated objectives
are '"E1 Instituto tendrd como objetivos primordiales la investigacidn, adap-
tacién, divulgacion de la tecnologfa ngropecuaria y la capacitacion del

personal necesario para impulsar el desarrollo agropecuarin del pafis''.
To carry out thesec objectives the Institute carries out
1. Research to improve the production of agricultur: and

related industrics

2. The transmittal of thc results of its research to

prospectivc uscrs

3. Training of specialists in agriculture and animal husbandry
at various lcvels.

INTA is a separatc entity, but within the Ministry of Agric-

ulture (MAG).

INTA's relative position in the '‘Sector Piblico Agropecuario"

can be scen in “Cuadro N° 1" and ''Cuadro N° 2', Its organization Chart
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Dentro del Proceso de Desarrollo “\gropecuwario, las instituciones que for-

man el S, P, A., tienen hajo su responsabilidad los Programas y servicios
descritos ¢n este cuadro,

CUADRO No. 2

| — —=— MAG
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is in “Cuadro N°® 3'.

INTA has a total of 463 (1977) employees of which 94 (20%) are
professionals and 181 (40%) are sub-professionals. Of the 94 professionals
67 work in the central offices and the remaining 27 are in the field. Sixty
professionals arc Agronomy Engineers and most of the remainder in related

sciences.

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

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

Existing stations, field agencies and projected field stations

can be seen on attached map (Cuadro N° 4).

The work program is organized along crop lines as corn, beans,
sorghum, rice, coffce, root and tuber crops, vegetables 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, a physical and chemical laboratory, rural

engineering, and food tcchnology.

Except for the laboratory doing soils analysis INTA started
without any soils program. However, in late 1277 a soils Ph.D. for soil
fertility work was added to INTA's staff. It is planned that a soil
fertility program in the Mucva Guinea arca will be developed by him as
the first project. Also part of INTA is thec university level agricultural

school described below.

C. Laboratories - INTA

Since January 1977, scveral laboratorics which existed in several

organizations have been combined as a laboratory secticn (Seccidn Quimica)

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

1.

Soil fertility Laboratory

a'
b.

C.

Soil testing for farmers
Soil testing for research

Analysis of irrigation water

Soil Survey Laboratory

a.

b.

Physical and chemical analysis of prefile samples
for soil classification
Physical and chemical analysis of surface soils for

farmers

Agro-chemical Laboratorizs

a.
b.
c.
d.

Quality control analyses of fertilizers
Quality control analyses of fungicides
Quality control analyses of other pasticides
Other control analyses

Food Science Laboratory

a'

b.

Analysis of humidity, fat, crude fiber, protein,
carbohydrates, calories, and minecrals in commcrcial
animal mixed feeds

Feed analysis for research program

Laboratory for toxic residues

Soil Fertility Laboratory

The Soil Fertility Laboraiory is charged with thc interpratation

of analytical results and specific fertilizer recommendations for farmers.

It completed the following work for the first half of 1977:

Soil samples: 3,792 with 11,561 analysces.  Of these the

bulk of samples came from individual farmers. About 300 from Cadastro and

an equal number from research.
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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 modificd
Olsen extracting solution for P, K and trace elements and for Ca and K.
The major picce of equipment is an atomic absorption spectrophotometer
/P. E. 290B7. The capacity of the Laboratory is 120 soil samples pcr day

and about 600 analyses.

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

coffee growcers.

The Labecratory prepares a detailed quarterly report,
which indicates also the qzographic origin of samples, and the nutrient
level found in samples from these arcas. The Laboratory files its data
by political unit and by crops with the intention of using them for
analysis. Such a study for date accumulated from 19¢7-75 was done by
Ing. Guadalupc Chavez de Rivera and Dr. Oscar Hidalgo Salvaticrra with
the cooperation of the Horth Carolina State University International Soil
Fertility Evaluation Project under Dr. J. Walker in 197C under the title

“Estudio Preliminar sobre 1~ Fertilidad de Suelos dc Nicaragua''.

Soil Survey Labcratory

The Soil Survey Laboratory rgceived about 700 soi!
samples during the first half of 1977 and made about 5,000 analyses.
Most of its samples came from the Soils Department at Cadastro with a few
from other government entities (1AM, INTA, etc.).

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

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

This Laboratory also makes a quarterly report indicat-

ing the source and geographic origin of its samples.

The Agro-chemical Laboratory

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

Laboratory.

D. Escucla Nacional de Agricultura y Gsnaderia (ENAG)

This Institution has been part of INTA since 1976. Technical
agricultural education supported by the government started in Nicaragua in
1929, and for 27 yecars was at a subprofessional level. The first group
of ingenieros agréncmos was graduated in 1960. Presently the Institution
graduates about 20 ingenieros agronomos each ycar of which about 70% major
in Plant Sciences, which includes any student interested in soils. The

only other field of concentration is animal husbtandry.

Snils related courses offercd are:

Soil Physics

Soil Chemistry

Soil Morphology, genesis and classificaticn
Fertilizers and soil amendmcnts

Plant Physiology

Irrigation and Drainage
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A1l courses arc onc semester long, and arc obligatory for all

students including those in Animal Scicnces.

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

classification.

There are 17 theses by agronomy engincers In soil chemistry,

fertility and plant nutrition.

Other institutions offering studies in soils arc the Universidad

Autonoma dc Nicaragua and the Universidad Centroamericana.

E. Direccidn de Planificacidon Sectorial

(DIPSA) - Ministerio de Agricultura y Ganaderfa (MAG)
This is the national planning office for the agricultural secctor.
It has one soil scientist on its staff, Ing. Agr. Orlando Vasquez Nerori,

whose task it is to help in thc evaluation cf renewable natural resources.

DIPSA has scveral projects proposed which require. input from

soils. They are:

1. Proyecto ~z Ordenamiento de 12 frontcra de Jesarrollo agrfcola

a. Ubicacidn: Centro del territorio nacional

b. Organismo ejecutor del astudic: Ministeric de Acricul-
tura y Canaderfia. Direcccion de Flanificacidon Scctorial

c. Tipo de proyecto: Desarrnllo Reaional

d.  Area del proyecto: 4,116,511 ha

c. Fecha de inicio de los estudios: 1977

2. Proyecto: Plan de mancjc y conscrvacidn de ticrras algodoneras

Ubicacidn: Departamentos de Ledr y Chinandeaa

. Organismo ejecutor: Firma consultora

Tipo de proyecto: Conservacidon y mancjo de suelos
Fecha de iniciacién del estudio:  197%
Prcsupuesto: Estudios y ejecucidn: €$72,000,000

0Oaooco
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Proyecto Plan dc mancjo y conservacion de la Cuenca Managua

a. Ubicacidn: Departamento de Managua, Municipio de

Managua
b. Organismo ejecutor: Firma consultroa
c. Tipo de proyecto: Conservacion y manejo de suelos
d. Fecha de iniciacidén del proyectn: 1978
e. Presupuesto: Estudios y cjecucidn €$19,000,000

Proyecto Plan de manejn y conscrvacion de suelos de los al-
rededores de Nandaime

a. Ubicacion: Departamento de Granada

b. Organismo c¢jecutor: Firma consultora

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

Proyecto de riego mdrgen oriental del Lago de Nicaragua

a. Ubicacidn: Mirgen oricntal del Lago de ‘licaragua
b. Organismo ejecutor: Hinisterio de Agricultura
c. Tinc de proyecto: Riege
d. Area del proyecto: 91,600 ha
e. Fecha dc iniciacién de los estudios: 1982
Fecha de finalizacién de construccidn: 1987
f. Presupuesto: Estudio e inversion €$237,000,000

Proyecto de Riego Valle de Jalapa

a. Ubicacién: Departamento de Nueva Segovia
b. Organismo 2jccutor: Firma consultora
c. Tipo de proyecto: Riego
d. Area del proyecto: 5,000 ha
e. Afo de iniciacién: 1980
Afo de finalizacién: 1982
f. Costc de estudios: (€$150,000; obras C5$175,090

Proyccto de rieqo Pantasma y la Viafa

a. Ubicacion: Denartamento d¢ Jinotega

b. Organizacidn ejccutora: Firma consultora

c. Tipo de proyecto: Ricgo

d. Area del proyecto: 1,790 ha

e. Afo de iniciacién de los estudios: 1301
Ao de finalizacién de obras: 1534

f. Costo de los estudios: €$195,000
Costo de las obras:  C$4,850,000
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Vi. RELATION OF SOILS TO OTHER NATURAL RESOURCES AGENCIES

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

There has bteen a proposal for a natural resources institute. For
more than a year little progress has been made in obtaining the necessary
legislation. However, there is little disagreement concerning its
nccessity. Mcanwhile, policy and activities ralated to natural resources

remains fragmented and inefficient.

A. Catastro y recursos naturales

The original AID Cadastral and Natural Resources Program ended
in 1971 with some 23,000 km2 of properties delineated in thec most populated
part of the country, the Pacific area. There is now a possibility of a
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 formed 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. Duisberg then of the IAGS (Servicio Interamericano Geodésico).
Its head is Ing. Agr. Claudin Gutiérrez. Under Ing. Gutiérrez the EVADATA
section of Cadastro has used rescurces information to identify develcpment
projects for the Pacific R:gion and are workina in the Central Region. They
evaluate the physical and socioeconomic information in order to characterize
an area. This process is closely allied to how a morc sophisticated

computorized data system could be used.

In addition the unit has identified areas for conscrvation and
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national parks. It developed a master plan for a national park at the
Masaya Volcano which is being implemented.

it alsc collaborated with an OAS team which developed a
decentralization and devclopment plan for the Pacific area and will return

for a development study in the Atlantic area.

B. Departamento de Recursos 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 also has 15 technical level men primarily
to mark trees and 10 inspcctors to cover the country. The wildlife
department includes a graduate biologist and an agronomist, 3 biology
students and seven 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 areca of

Nueva Segovia under Dr. Borgo.

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

Contra Incendios Forestales''.

c. Instituto Fomento Nacional (IHFONAC)

INFONAC is a natinnal agency to help finance certain kinds of
industries including resource industries from marine life to forests. It
has mixed national and private capital. In recant years it carricd out
a large re-seeding and fire control program of pine forests in the Northcast
Atlantic arca north and west of Puerto Cabezas to the border with
Honduras with the idea of reestablishing the pine forest industry. This

had almost disappeared due to clecar cutting and fire. INFOMAC has a wide
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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. B8ienestar rural

(Nicaraqua spec’alists should complete this section)
E. INVIERNO

(Information should be supplied by Micaraguan scil scientists
in their revisicn)

F. Instituto Agrario de Nicaragua (IAN)

The Institute has 23 settlements in existence in the Pacific
zone, which cover a total area of 17,702 ha, 1,673 familics have their
farms in these scttlements. (This gives an arithmetical average of
10.6 ha per family. However, no information on the actual sizes has been

supplied)

The following projects are being decveloped by IAN and are in

different stages of development at the moment.

Name Location Year Total arca Families Arithmctic average
started scttled® of lot size
ha N° ha
P. Cabezas Zclaya 1970 400,112 2,824 1
Somnza G Jinotega 1967 29,316 1,208 24
La Cruz de
Rio Grande Zelaya 1973 487,665 437 1,116%*
Siuna Zclaya 1962 592,935 1,715 346
TOTAL 1,510,028

*  Apparently settled until the end of 1977, but not the total number planned
(Source:  IA Carta M° IAN-2-004-78, January 13, 1978)
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IAN has no soil scientist in its organization, nor a special
budget for this type of study. Any soils studies needed are done by the

Soils Department of Cadastro.

In planning any settlement the 1:50,000 topographic maps and the
1:20,000 or 1:50,000 soils maps arc consulted, depending on the region.
Cropping patternsare determined on the basis of inquiries in the field,
soils information, ccologic adaptability of ccrtain crops and economic

studles of possible profitability.

G. #nstituto Geogrifico Nacional (1GN)

1.  Topographic base maps

a. Gencral
The Mational Gengraphic Institute of Nicaragua has
excellent base map coverage cvailable in scaveral scales. The maps have
been reproduced in litho copy form and materials are available tc produce

stable base transparancies.

A copy of the bulletin "Publicaciones del 1GM'" Julio

1976 is attached as Appendix 3.

b. 1:250,000 Serics

Almost complete coverage has been produced. See

Appendix B, page 7.

c. 1:100,000 Series

The entire eastarn and ncrthern area of the country
has been produced from side-laoking Radar tcchniques. The remainder of
the country has been covered by standard topographic maps at 1:100,000

scala.
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A planimetric 1:100,000 seri2s has been initiated. See

Appendix B, page 6.

d. 1:50,000 Series

Complcete coverage has been produced; 286 map sheets are
completed. Sec Appendix B, pace 5. (The index does not show all sheets

completed. Coverage is now complcte)

e. Other maps

The Hational Geographic Institutc has published other
maps as shown in Appendix 3, pages 2, 3, 4. This includes 712 rural
cadastral maps, €80 urban cadastral caps, City Plans, Highway maps, FAQ

Forestry maps and Hydrographic Charts.

2. Conventional acrial photography

The National Geographic Institutc has aerial photography ncgatives
on hand and complete laboratory facilitics available to produce enlargements,
rectifications or contact prints of the ncgatives. Appendix 8, pages &,

9, 10, 11 show the film library holdings. Additional recent 1:20,000
scale phot~graphy, not shown on page 11, is available in the central

part of the country.

3. Satelite imagery

The Hational Gecqgraghic Institute maintains 70 mm film ccpies of
the four frcquency bands of ERTS, Ckylab and LAMDSAT satalite pnotography.
The Institutce receives catalogs and film covics on a regular basis from
NASA through thc 1AGS Distribution Center. Although IGN does net have
adequate equipment for image manipulation, some work nas been accomplished

in Nicaragua, using satelite imagery, to producc land use and forestry



21
maps. One professional at IGN has completed 2 four-month course in
Remote Sensing and two men have becn given on-the-job training. Ing.
Franco Penalba of the Central Bank has obtained an ecuivalent of a
Masters Degree in Pemote Sensing at ITC in Delft, Holland and has
accomplished interpretation of satelite imagery for specific projects in
Nicarague.
H.  CATASTRO

1. Soil and land capability maps

This work is discussed in Appendix A and elsewhere in this
document.

. OTHER STUDIES

1. Potential land use

A potential land use map at 1:500,000 scale was prepared for
the entire country by Dr. V. Plath, FAD, in the 19f0's,
2. Lifc zone maps
Life zone maps, using the Holdridge method, were prepared for
the 40,000 sauare kilometer cadaster area at 1:100,700 and 1:500,000
scalcs. These life zones have been projected on to the 1:20,000 soils

maps of the ''catastre'’.

3. Ground water studies

Cencral around water studies have been carried out within
the western 35,000 sauare kilometer area of Micoracua. The productive
area of 5,500 seo Km was studied in detail with pumping tests, recharge

calculations and quzlity tests being accomplished. See attachment MN° 7
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&. various

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

socio=economic data and performing preliminary analyses.

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

entire area.

5. Metcorology and hydrology

The two remaining institutions are the Servicio Meteoroldgico
Nacional and the Divisidn de Estudios B&sicos - Hidrologfa y Meteorologia,
Empresa Nacional de Fuerza y Luz (ENALUF). The Proyecto Hidrometeoroldgi-
co de Centro América of the World Meteorclogical Organization was
successful in Nicaragua and resulted in a great expansion of the network
and the improvement of quality and proccssing ofﬁdata. It was only
possible to achieve partial consolidation of units which were duplicating

effort during the /MO Project of 1966-1976.

Nicareguo-has 13 type A mctcorological stations (complete) or one
for every 11,000 sq km. As in other Central American countries, the
density is higher in the morc heavily pcpulated Pacific region and very
low in the Atlantic zone. There are 69 types B stations (precipitation
and temperature) and 277 type C station (prccipitation only). The
attached map shows the 2pproximate distributicn of these stations. There

is one publication by the Utah Statc University group '"Monthly Precipitation
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and Moisture Availabilities for ilicaragua, U.S.U. 1976, by George H.

Hargreaves.
EQ”PILATION OF REFEREMCES AND MAPS
A. Bibliografias de América Central --Micaragua, |ICA-CIDIA, Biblio-

graffa N° 12, Turrialba, 1972.

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

11CA-CIDIA. 11CA-CIDIA, Turrialba, 1975.
APPENDI X

A. Estado del Inventario de Suclos en Nicaragua. Managua, D. M., 6
de octubre de 1977. (Prepared by Ing. Agr. E. Marin, but
unsigned)

B. Publicaciones del IGN. MOP, Managua, Julio 1976.

HPN/PCD/nrm

Feb. 1978
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APEMDICE A

ESTADO DEL INVENTARIO DE SUELOS EN NICARAGUA*

INTRODUCC i ON

El Departamento de Suelos del Ministerio de Agricultura, integra-
do al Procrama de Catastro, inicio el levantamiento sistematico de los
suelos del pafs en 1968.

Se ha cubierto hasta la fecha una superficie de 93,150 km2 de es-
tudios a diferentes niveles de intensidad, que representa el 76% de la
superficie del territorio nacional excluyendo los lagos.

Ademas se han efectuado estudios cspeciales para proyectos de
rieco y un estudio detallado en el Srea afectada por la erosidon edlica
de la ciudad de Ledn.

A continuacion se hace una breve descripcion del tipo de estudio

efectuado ¢n cada regidn del pafs.

1. Regidén Pacifica

Esta regidn fuc estudiada dc 19%3 a 1971, en una superficie de
14,070 kildmetros cuadrados.

El nivel del estudio fue detallado en las areas de alto valor
agrfcola y semidetallado en drca montahfosas y dc menor importancia agri-
cola y socioecondmica.

El material cartografico utilizado fueron fotografias aércas pancro-

miticas a escala 1:20.000, tomadas por la Compaiifa Mark Hurd en 1968 y 1989,

Presented by Ing. Agr. Eduardo Marin, at the Rcaional Scils Workshop at
CATIE, Octobrcr 10-20, 1977
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El estudio sc basd en los conceptos del Soil Survey Manual, handbook
#°18; Land Capability Classification, Manual N°210 y Soil Taxonomy,
handbook N°436 del U.S.D.A.

La unidad taxondmica utilizada fue la serie de suelos, correlacio-
nada con la familia y el subgrupo de suelos. La unidad de manejo utili-
zada fue la unidad de capacidad de uso de la tierra.

Se prepard el informe final en inglés y espafol, y cuenta de tres
volimenes: a) Uso y Manejo de los Suelos, b) Descripcidén de Suelos y
c) Génesis y Clasificacidn dc Suelos.

Los mapas finales fueron publicados a escala 1:20.000 (Ortofoto-
mapas) y constan de un set de 167 mapas.

1A. Estudio para Fines de Riego ''"Proyecto SIYECAPA-VIEJO"

Dentro de la Regidn Pacifica sc efectud un estudio especial
en 1974 para fines de riego a nivel de semidetalle en una superficie
de 159 sz. Se utilizaron ademds de los conceptos anteriores, las nor-
mas cstablecidas por el Volumen V del Bureauof Reclamation.
Se publicé el informe final en espafiol y los mapas (Suelos, Uso

Potencial y Riego) a escala 1:20.020 en Ortofotomapas.

1B. Estudio para Fines de Ricqgo ''Proyecto TIPITAPA-MALACATOYA"

Estudio especial efectuado en 1774 a nivel de semidetalle en
una superficic de 483 kmz, basado en los mismos conceptos del =studio
anterior.

Se publicd el informe fina! en espaiol y los mapas (Suclos, !Iso

Potencicl y Riego) a escala 1:29.000 en Ortofotomapas.
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IC. Estudio de la Regidn afectada por la erosidn edlica en "LEON"

Estudio especial llevado a cabo a nivel de detalle en una
superficie de £90 kmz.

Este estudio consiste en determinar los dafios que estan sufriendo
los suclos por los efectos de la crosidon edlica acelcrada que se pro-
ducen en esa 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 ''PROYECTO NAMDAIME-RIVAS"

Estudio especial realizado en 1277 a nivel de reconocimiento
en una superficie de 2590 km2 y a nivel de semidetalle en una superficie
de 119 kn.

Esta informacion sirvid de base para la planificacidén agropecua-
ria del drea estudiada a nivel de prefactibilidad (250 ka) y del arca
seleccionada para la implementacién de un programa de agricultura diver-
sificada bajo riego (119 kmz) que comprendid el estudio de factibilidad
técnico-econdmica.

El informe final comprendié la descripcion de ambos estudios. Los
mapas (suelos, riego y uso potencial) fucron publicados en hojas topo-
grdificas a escala 1:59.,000 (Reconocimiento) y en fotomosaicos 1:20.000
(Semidetalle).

1E. Estudio para fines de riego 'PROYECTO VALLE DE SEBACO"

Estudic especial cfectuado a dos niveles (similar al anterior)

en 1977. Reconocimiento en una superficic de 200 km2 y scmidetalle en

30 km?.
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La informacidon fue preparada para determinar la prefactibilidad y
factibilidad de un proyecto de ricgo con cultivos agroindustriales.

El informe final consistid en la descripcién de ambos estudios y
los mapas finales fueron preprados an 1a misma forma aque el estudio
anterior.

2. Region Central Oeste

Fue estudiada de 1970 2 1972, y cubridé una superficie de 15.000 kmz.

El nivel de estudio fuc semidetallado debido a la predominancia de
areas montafosas y detallado en pequeias dreas como los Valles de Sébaco
y Esteli.

El matcrial cartogrdfica y los conceptos utilizados fueron los
mismos que sc usaron en la Regidn Pacifica.

No se ha publicado cl informe y existen mapas adn no finales en
Overlays yChronaflex a escala 1:20.000.

-

3. Regién de la Cuenca del Rfo Escondido

Fue estudiada en ¢l afio de 1972 a nivel de reconocimiento de alta
intensidad y cubrid una superficie de 12,700 kmz.
El material cartografico utilizado fucron fotograffas aéreas a
escala 1:60.000, tomadas por la USAF entre 1959 y 1961.

Se utilizaron los conceptos de Soil Survey Manual y Soil Taxonomy
y la unidad taxondmica fuc el subgrupo de suclos y/o la asociacion de
éstos.

Se publicd el informe final y se prepararon los siquicntes mapas
a escala 1:250.009: Suelos, Uso Potencial, Clases de Drenaje, Unidades
de Pendiente, Materiales Litoldgicos, Fisiografia y Veactacién. Los

mapas bases de suelos se prepararon a escala 1:50.000 e¢n material esta-

ble y reproducible (Secpins).



28

4, Regién Sureste (Rfo San Juan)

Fue estudiada durante los aflos de 1973 y 1974 a nivel de reconoci-
miento y cubre una superficie de 12,200 kmz.

El material cartografico y los conceptos utilizados fueron los
mismos del estudio anterior (3).

El informe final estid en imprenta y los mapas de suelos y uso po-
tencial fueron publicados a escala 1:250.000, estando los mapas bases

de suelos 1:50.000 en material estable y reproducible (sepias).

5. Regidn Central Este (Matiguas)

El estudio de campo se cfectud en 1975 a nivel de reconocimiento
y comprende una superficie de 6.250 kmz.

Fue hecho de acuerdo a los mismos patrones establecidos para es-
tudios de reconocimientos en zonas hiamedas.

Solamente se han preparado los mapas borradores de suelos a escala
1:50.000 y los resultados se integraron a la publicacion del estudio
que se hard en la regidén vecina.

6. Regién Central Noroeste (Mucva Segovia)

Los estudios de campo sc efectuaron en 1976, siendo el nivel del
estudio de reconocimiento scmidetallado y cubre una superficie de
6.000 kmz.

E1 material cartografico utilizado fueron fotografias aéreas
1:60.000 y mapas topograficos 1:50.000,

La unidad taxondmica utilizada fue la seric de suelos o usociacién
de series de tipo amplio, scparando fases por unidades de capacidad, para
determinar el uso potencial de las tierras.

Actualmente se¢ =stin preparando los mapas borradores y el informe

serd publicado en 1977.
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7. Regidn Siuna-Rio Grande de IMataaalpa

Los estudios de campo se efectuaron a principios de 1977 y se con-
cluycron a mediados del mismo afo, el nivel utilizado fue de recono-
cimiento de¢ baja intensidad y se cubrié una superficic de 25.000 kmz.

El material cartografico utilizado fueron fotografias pancromiti-
cas escala 1:50.000, mapas topograficos 1:50.000 y mapas de radar
1:1920.000.

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

Se prepararon mapas de fisiografia, suelos, fertilidad y uso po-
tencial dec la tierra, a escala 1:52.000 (mapas de trabajo) y 1:250.000
mapas finales cn material heliografico.

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

do a mcdiadosde noviembre del presente afio.
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RESUMEXN

Cstudios Sistematicos

Regidn Pacifica

Regidn Central Oeste

Region Cuenca del Rfo Escondido

Regidn Sureste (RTo San Juan)

Regidn Central Este (Matiguas)

Regidn Central “loroeste (Nueva Segovia)
Region Siuna-Rio Grande de Matagalpa

TOTAL

Estudios Especiales

1A-
18-
1C-

1D-

Proyecto de Riego ''Sinecapa-Viejo"
Proyecto de Riego "'"Tipitapa-Malacatoya''
Proyecto Tolvaneras de Lodn

Proycctn Nandaime-Rivas

Proyecto Valle de Sebaco

TOTAL

16.009
15.000
12.700
12.200
€.250
6.000

25.000

km

km

km

km

km

km

23.150

159 km
483 km
500 km
220 km

200 km

1.553 km?

km
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LISTA DE PRECIOS DE LAS COPIAS DE FOTOGRAFIAS

AEREAS Y AMPLIACIONES

Fotograffa por contacto 9" x 9" ¢ 15,00
Ampliacién 8" x 10" 35, 00
Ampliacién 11" x 14" 50. 00
Ampliacién 16" x 20" 75. 00
Ampliacién 20" x 24" 1A00. 00

Para fotomosaicos, trabajos fotomecédnicos, fotograffas

aéreas, control geodésico y suplementario, restitucién

fotogramétrica y trabajos especiales visitar nuestra De-
pendencia situada en: '

Km. 6 Carretera Norte
Instituto Geogrdfico Nacional
Ministerio de Obras Ptdblicas

Managua, D. N.

1976



MAPAS BASICOS, SERIES NORMALES

Escala Afo_Public.
ie Topogrdfica, cingo colores, de los Ca- '
)del Atldntico, 4 hojas publicadas 1:25,000 1965-1967
ie Topogréfica, cinco colores, 255 hojas
cadas (15 hojas agotadas) N 1:50,000 1956-1971
ke Plapimétrica, zona del Pacffico 1:100,000
- 1a. Edicién 19 hojas publicadas 1956-1958
- 2a, Edicibén 11 hojas publicadas 1963-1965
~ 2a. Edicién 3 hojas publicadas a 5 colores 1968
\ .
Topogréfica a cinco colores, zona del Pa- ,
, 8 hojas publicadas \[ 1:250,000 1965-1968
3 hojas publicadas en relieve ' 1968
je Planimétrica, zona del Atl4ntico
4 hojas publicadas a 5 colores 1:250,000 1968

MAPAS CATASTRALES, SERIES NORMALES

les, Zona del Pacffico
copias heliogréaficas de 2'. 5 x 3. 75
t mapas publicados 1.10, 000 1968-1971

s, Zona del Pacffico
. copias heliogrdficas de 15" x 22" 5
F mapas publicados - 1:1,000 1968-1971

MAPAS ESPECIALES

Mapa Oficial de Nicaragua-Edici6én Prelimi-

nar 1:500,000 1968
Mapa Masaya y Vecindad-Topografico 1:5,000 1966
‘lapa Granada y Vecindad-Topogréafico ’ 1:5,000 1968

Mapa Managua y Vecindad-Topogrifico 1:10, 000 1964

5.

e

(2]

50.

18,

18,

10.

10.

10.

Costo

00

. 00

00

.00

00

00

. 00

00

00

.00

00
00

00
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11-

12-

Pictomapa de Masiaya
Pictomapa de Chinandega
Pictomapa de Dirinmhba
Pictomapa de Jinotesa
Pictomapa de Estelf

Pictomapa de Manmgua
4 hojas valor cu €10. 00

Pictomapa de Masatepe

Picwm'apade Masachapa

Pictomapa de Bluefields

Picwmapa; de Juigalpa

Pictonapa de Jinotega

Pictomapa de Rivas

Fotomai)a de Managua
Mapa Geolédgico de Nicaragua
Departamento de Masaya-~ Topogréfico
PDepartamental Chinandega-Pianimétrico
Departamento de Chontales
Nicaragua Mapa Polltico

Nicaragua Mupa Hipsogréafico
Nicaragua Mapa Hidrqgraﬁco

Red Vial Carreteras

Escala
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
1:53,000
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

Ao Publie. Costo
1976 €10.00
1970 10.00
1971 10.00
1971 10.00
1971 10.00
1973 10.C0
1974 10.00
1974 10.00
1974 10.00
1974 10.00
1973 10.00
1973 16.00
1973 10.00
1973 10.00
1967 10. 00
1967 10.00
1974 10.00
1966 5.00
1966 " 5.00
1966 5.00
1967 5,00
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27
28
29
30
31
32

* 33

34
35
36

37
38
39
40
41
42

43
44

45

Escala Afio Public.
Divisién Polftica-M:uiciplos 1:1, 000. 0600 1965
Puerto Somoza 1:5,000 1968
Litle Com Island - 1:10, 000 1968
Comn Island 1:10, 000 1969
Puerto Corinto y Vecindad 1:5,000 1969
Puerto Cabezas 1:10, 000 1969
Isletas de Granada 1:10, 000 1969
Ciudad de Lebn 1:10, 000 1970
MAPAS FORESTALES PARA FAO
Puerto Cabezas 1:100, 000 1967
Awastigni 1:100,000 1967
Wounta 1:100,000 1967
Cabo Gracias a Dios 1:100,000 1967
Waspén 1:100,000 1967
Alamicamba 1 :160 ,000 1967
Bambana 1:100,000 1967
Prinzapolka 1:100,000 1967
Mapa de Caminos ( Coco-Wawa) 1:250,000 1966
HIDROGRAFICO 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
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