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FOREWORD
 

This soil and land-capability survey report describes the soils,

shows their location on a map, and tells what be done with
can 

them under certain kinds of management; iL has many and varied
 
uses.
 

It will aid agricultural experiment stations, farmers, ranchers,

agriculture corporations, agriculture extension workers, and 
agri
culture supply and service companies in planning the kind of use
 
and management that will rrovide for the best of the
use land,

high crop yields, and conservation of the soils. The description

of the soils, their classification, and crop yield data should be
 
useful to bankers, loan agencies, and tax assesors.
 

Engineers may use information in the report in selecting sites
 
for roads, airports, pipe lines, buildings, and irrigation and

drainage structures. International, national, and local planning

agencies may use the report and the soil and land 
use maps for
 
various purposes, such as resources inventor-ies and selection of
 
land for growing specific crops; and for nonagricultural uses
 
such as establishing arenas for recreation and 
 ild life conser
vation.
 

Personnel from educational institutions and libraries, and 
stu
dents, may be interested in all or various parts of the report.

Scientists may be interested principally in the chapter on mor
phology and genesis of the soils and the laboratory data.
 

A farmer will be interested in locating his farm on the soil map

and to learn the name and classification of soil on his farm. A

description of the soils and their classification into capability

units is in the report. In the chapter on Soils, Theiv Use And
 
Management, is a discussion of the adaptability and soil and cli
matic requirements for each major cror 
grown in the survey area;
 
a chart showing recommended conservation needs treatment; and a
 
chart showing yields of crops under 
two levels of management.
 

Even before the field mapping of soils was completed, several
 
orqaniza'tions used information from the survey. 
 Amona those were
 
the Central Bank and Lational Bank of Nicaragua, INFONAC, IAN,

Tahal Engineering Consultants from israel. 
and Project Adelante.
 
This is an indication of the value of the survey.
 



EDITORS NOTE
 

The areas 
of s3ils derived from Volcanic Rocks of the Terciary
age and with slope gradients that exceed 15 
percent were originally mapped at 
a recognizance level.
did not This mapping, however,
provide the degree of detail necessary in the Pacific Coast zone. 
 In September 1969, 
to facilitate efficient
planning for regional development, it was 
decided to map these
areas at a semidetailed level.
 

The zones with Volcanic Rocks 
of the Terciary age are
buted in the distrifollowing topographical sheets 
at 1:50,000 scale:
Estero :eal, 
Puerto Moraz~n, Villanueva, El 
Sauce, Penfnsula
Padre Rmos, Volc6n Casita, Tonal6, Larreynaga, Malpaisillo,
San Frarcisco, Las Madera, 
 Las Playitas, and Santa 
Rosa del

Peion.
 

In these regions there 
are new series and mapping units which
are not mentioned 
or described 

do appear on the 

in this report. However, they
final published maps.
descriptions will be 
The new symbols and
included in the Spanish language report
which will 
follow the 
English report publication, and will
also be included in an English-version addendum to the original


report.
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Chapter I
 

HOW THE SOIL SURV'/E WAS MADE
 

This soil survey was made to identify the kinds of soils that are
 
found in the Pacific Area of Nicaragua and to plot their boundar
ies on maps.
 

Soil Scientists first reviewed published reports about the soils
 
of western Nicaragua, and then examincd the soils in the fields,
 
as well as other soils not previously identified, so as to become
 
familiar with all the soils.
 

In examining a soil, a vertical cross section or profile was ex
posed in a pit. A soil profile has a sequence of natural layers
 
or horizons of varied thickness. It extends from the surface
 
downward to depths of one to two meters or to the underlying rock,
 
and is the zone utilized by plant roots. Where it was not feasi
ble to expose a profile, a boring was made with a soil auger, and
 
each increment of soil examined for color, texture, structure, and
 
consistence. A sequence of similar soil profiles underlain by the
 
same kind of Parent material or rock on a specific kind of land
scape, with a limited range of slope gradients and drainage, and
 
having the same range of climatic conditions and native vegetation,
 
is known as a series. Soil series are given the name of a local
ity situated on or near the soil.
 

The above features or characteristics of each series were used
 
as clues by soil scientists working with stereoscopes and stereo
photo pairs to plot tentative soil boundaries of series on photos.
 
Field checking icluded the determination of slope and degree of
 
erosion, the observation of drainage conditions, and the prepara
tion of notes about the soil profile. Syinbols were then placed
 
in each delineation on 1:20,000 photos to indicate capability
 
class, soil series, texture of the surface and subsoil, drainage

class, slope of the land, depth of effective soil, kind of mate
rial underlying the sil, and other limiting factors such as
 
flooding, high water table, hardpan, and stoniness.
 

The number of field observations made in each square kilometer
 
of area varied with the complexity of the soil pattern and the
 
level or intensity of the survey. A standard detailed survey
 
was made for most of the Pacific Area, and it is considered to
 
be of medium intensity. An average of three observations were
 
made in each square kilometer.
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For surveys of 
low intensity an 
average of about 
one observation
was made '>r a three-square kilometer 
area. The 
survey of
and mountainous steep
areas, used 
principally for 
range and woodland,

was of low intensity.
 

The symbol, plus soil boundaries 
from the photos,
quently transferred to 1:20,000 mosaics, 
were subse

then grouped into 
a
limited number of mapping units 
for the published map which
 appears 
in this report.
 

The mapping unit symbol identifies series and slope designation, plus 
the 


an additional symbol 
for other subdivisions or
phases 
in some cases. Soil series with
texture of a wide range in surface
the soil, depth, slope, 
and erosion were 
subdivided
into different phases, each 
having significance to use
management of the and
the soil. 
 The texture of the surface soil, plusthe name 
of the series, is known as a soil type.
the Telica As an example,
series, which 
has a loam surface in
sandy loam some places and
in other places, is separated

Telica loam 

into two types, namely
and Telica 
sandy loam respectively.
phases The slopeof a soil type carry :he slone oradeexample, Telica loam, 0 to 1.5 percent slones; 
in the name; for 

Telicato 4 percent slopes; Telica loam, 4 to 
loam, 1.5 

The :3 percent slopes; etc.silpe breaks are made at a point where ation practices is required 
change in conserva

or at a point which concideschange with thein slope g;radient
Erosion phases have 

in the natural tcnografhy of the land.neen designated wherever 
two soil-slope
phases having the same gradient differ 
in land canability,
being more eroded than the oneother. in situationsaltered where erosionthe depth of the soil, or where the soil is naturallyshallower than the typical soil denth, phases'd, such as moderately have been 'cogndeep, mnoderately shallow, and slh ;ow. 
i z-

Some areas of the landscape that have little or no
lack uniformity of soil, or which
profiles, could 
not be classified
but were classed as land 
into series,


types. These 
include 
lava flows, moderately steep land, steep 
land, stony land, alluvial soils, very
shallow soils, 
vertic soils, 
etc.
 
After the entire area of soilfrom 

a series was manned, a soil sampleeach 1Wrizon of the profile was collectedsites, denending from one or moreupon the extent of 
the series. 
 A small portion
of each sample was 
put into a Lottle for comnnarisonsoils collected .ith other
in the future, or during 
correlation.
of the sample, however, was The bulk
sent to the soil laboratory
ical and for chemphysical analyses. The 
kinds of physical and chemical
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analysis made are listed and discussed in later parts of this
 
report; some of the laboratory data are included in Chapter 6,
 
the rest will appear in a separate volume, Annex A.
 

In addition to observing and mapping the kinds of soils, an
 
agronomist, with assistance from the soil surveyors, collected
 
data on management practices and crop yields for each kind of 
soil. The agronomist also collected surfa.ce soil samples for
 
laboratory determinations of available phcsphorus and potassium.
 

The soil survey is not complete when the soil series have been
 
namea, described, delineated on a map, and the laboratory and
 
yield data assembled. The soil scientist must then arrange this
 
material and present it in a report so that it can be understood
 
and used by readers of varied interest; for example, by those 
who want to know how soils are formed, why they are fertile or
 
infertile, the crops that can be grown, the essential management
 
practices, and the precautions required to maintain the soil in
 
a high'y productive condition ror an unlimited time.
 

This report covers the soil and land-use surveys made of 16,015.
 
square kilometers which comprises essentially the departments of
 
Chinandega, Le6n, Managua, Masaya, Granada, Carazo, and Rivas.
 
It is the first report in a series that u.imately will cover
 
all the land in the nation.
 

In addition to information listed and discussed in the several
 
sections of the report, the following additional data have been
 
collected in the fielJ and recorded.
 

1. Land use of every sizeable parcel of land in the
 
area was recorded on air photos and transferred 
to photo mosaics. Because of the necessity of re
ducing the volume and cost of printing the maps 
for inclusion in the report, this information has 
been generalized on a 1:500,000 scale map of the 
area (see: Figure 11-1). 

The original detailed land-use survey is preserved
 
within the Soils Section of CATASTRO, and is avail
able for use by individuals or organizations re
quiring this data.
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2. 	Soil samples were obtained for all the major soils
 
identified in the survey. 
 Most of the basic chemi
cal 	analyses were made, but not all of them were
made on 
every sample. The tabulation of the labo
ratory analysis is quite voluminous and does not
 
lend itself for inclusion in a report of this type.

Only some of the results, representative of each
major kind of soil, are included. The rest appear,

in Spanish only, in a separate volume, Annex A. All
 
of the unpublished data are available for 
use by res
ponsible individuals or organizations who want to
probe more thoroughly this aspect of 
the 	soils inves
tigati on.
 

Furthermore, a part of each soil 
sample is preserved

and is available for other laboratory analyses when

facilities for the analyses 
are available and the
 
need for additional data arises.
 

3. The most common interpretations, such as land capability L;,d woodland sui.ability groupings, have been
 
made of the basic soil mapping units. Other useful

interpretations for highway or 
sanitation engineers

4ere not included in the report. They can be made
 at a later date, as the need arises and when funds
 
become available.
 

General aspect of the activities of the Drafting Room
 

of the Soils Division. Soil correlators and draftsmen.
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Chapter II
 

GENERAL iNATURE OF AREA
 

Nicaragua is located in tile heart of Latin Central America. The
16,015 square kilometers of the Facific area covered in the survey
report, although comprising less than 10 percent of the total areaof the nation, includes most of the nation's agriculturally devel
oped land, nearly all of its industry, and 56 perc& ,t of its pop
ul ation. 

The Pacific Area Soil 
Survey includes essentially all of the departments of Chinandega, Le6n, Managua, Masaya, Granada, Carazo,

and Rivas (Figure 11-I). It stretches along the Pacific coast, 
from
the Honduran border southward to the Costa Rican border. Popu
lation of the area in 1963 
was estimated at 870,000, of which

about 57 percent lived in small 
towns and rural areas. Nearly

all of the principal cities of Nicaragua are located within the
 survey boundaries. At the center of the 
Pacific Area is Managua,

the capital and largest city, with 
a quarter million people. It
is the industrial, trade, financial, communications, cultural,

and educational 
hub of the nation. Other major cities in the
 
survey include Granada and Le6n, 
both former capitals before
 
unification of the nation, Masaya, Chinandega, and Rivas.
 

The transportation network includes highways, railroads, airways,

and inland and coastal 
waterways. Lack of all-weather roads is
 a drawback in rural areas, but year-around travel is possible to

all areas by four-wheel-drive vehicles or by horse and mules.
International airlines 
serve Managua at a modern airport. Local

airstrips are located at most population centers. These are used
by small planes 
for crop dusting, spraying, and other agriculture

applications
 

A. PHYSIOGRAPHY, RELIEF, AND DRAINAGE
 

Nicaragua is divided 
into five major physiographic provinces.

From west to east, these 
are the Pacific Coastal, Pacific Vol
canic, Nicaragua Depression, Interior Highlands, and Atlantic

Coastal Plain. All or parts of 
the first four divisions are

within the Project Area (Plate I1-I). 

1. PACIFIC COASTAL PROVINCE
 

This province is subdivided into the Nagrandan Plains, Tamarindo

Mesas, Pacific Ridges, Brito Ridges, and 
Rivas Plains subprovinces.

The major features of these subprovinces are discussed below.
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a. Nagrandan Plains
 

These plains adjoin 
the Pacific Ocean and
north are hounded
and on the
northeast by the Pacific Volcanic province, and
the south by the Tamarindo Mesas on
and Pacific Ridges subprovinces.
These narrow low-relief coastal plainstially are developed uponflat-lying Quaternary essen
ignimbrites. 

and Tertiary pyroclastics, lava,hFile andprevailing drainage patternsDrowned estuaries and are dendritic.an 

the western part 

irregular coastline justify classifying
as 
a shoreline of submergence.
 

b. Tamarindo fiesas
 

Occuring near 
the center of tile
subprovince represents 
Pacific Coastal province, 
this
a zone of transition between the low-lying
essentially horizontal 
 subsiding Nagrandan Plains,
higher, more 

and 
and the
steeply dipping, emergent Pacific Ridges and
ba Cuestas subprovinces. Diriam-
The northwest-trending small
buttes are mesas 
and
capped by Tertiary ignimbrite and
100 meters lava, and rise up to
above the encompassing alluvial 
plains in the north.
Surface drainage patterns 
are dendritic 
to pinnate.
 

c. Pacific Ridges
 

These ridges are parallel to 
the ocean and 
are bounded
north by the aforementioned on the
two subprovinces,
Diriamba Cuestas, and on the east by the
on the south by
are parallel hogbacks and 
the Brito Ridges. They
homoclinal ridges of Early to
Tertiary marine sediments fliddle
 

meters above sea 
that attain maximum elevations of 150
level. 


rocks are 
Near the coast, these steeply dipping
 

stones. 
locally capped by gently dipping Late Tertiary lime-
Further inland, 
they are overlain uncomformably by
Quaternary pyroclastics that progressively thicken eastward.
Drainage is to 
the west and forms trellised patterns.
cific Ridges pass beneath the The Paocean at 
a shoreline of emergence.
 

d. BritoRid ge _s
 
These are 
essentially a southeast contipnuation of the adjoining
Pacific Ridges. 
 However, the

southwest dip, and 

former exhibit a somewhat steeper
therefore attain greater elevations. Locally
these Cretaceous and Farly Tertiary sedimentary hogbacks and
homoclinal 
ridges rise 
over 
400 meters above 
sea
is to level. Drainage
the west, and exhibits trellised patterns with minor angulate modifications 
due to faulting or jointing and
stream capture. resultantHere, also, the shoreline is emergent. 

11-12
 



e. Rivas Plains
 

The Rivas Plains combine with the Drito Ridges to form the Rivas
 
Peninsula located west of Lake Nicaragua. The former is a low
relief emergent coastal 
plain. Surficial parent materials are
 
largely unconsolidated lacustrine and alluvial deposits 
with 
local outliers of the underlying gently folded Cretaceous marine 
rocks. The boundary between Rivas Plains and Drito Ridges is a 
drainage divide marked by a prominent fault scarp. Streams flow
 
east with oendritic patterns to Lake Nicaragua. From there, the 
waters flow into the Caribbean via the San Juan River. 

2. PACIFIC VOLCAMIC PROVINCE 

The Pacific Volcanic Province 
includes active volcanoes of the
 
Cosig(fina Peninsula and the .arrabios Range, Quaternary pyro
clastics of the Diriamba Cuestas 
 and Orosi Foothills, and Terti
ary volcanics of the Buena Vista Hills. The characteristics of
 
each are described below.
 

a. Cosigjlina Peninsula 

This peninsula is formed by an historically active shield volcano 
of the same name that rises to a maximum elevation of 859 meters

along the southwest side of the Gulf of Fonseca. On its south,

southeast, and east-southeast sides, the subprovince adjoins the

iagrandani Plains, Vista and NorthwestBuena ills, the Plains sub
provinces, res pectively. cune Cosig(lina contains aThe of water-
filled central collapse crater formed durinc the 1835 eruption.
A radial pattern is exhibited by intermittent streams on the 
flanks of the conu. 

b. Buena VisLa Hi lls 

These hills are subdued features rising to moderate elevations 
above the surrounding alluvial-covered Northwest Plains ind Nan
grandan Plains. In contrast with other subdivisions of this 
province, they are composed largely of older Tertiary lavas and 
ignimbrites. Al though no systematic patterns are developed, sur
face drainage is nortn to the Gulf of Fonseca, largely via Estero 
Real, and also south, directly to the Pacific. 

c. ;larrabios Range 

This chain of Pecent volcanoes extends from fomotombo, on the 
shore of Lake -lanaqua, northwest to [1 Chonco, a parasitic cone 
on the western flank of San Cristobal. Included for convenience 
in this subprovince are romotombito Island, the arc of Quaternary 
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volcanic features west 
and 
south of Mlanagua from Chiltepe Penfnsula to Apoyo caldera, and the
volcanoes from Hombacho through 
linear chain of dormant and activeZapatera Islandland. to Ometepe Is-The central part of the 
subprovinc- is bounded on
southwest side by the Diriamba the

Cuestas subprovince. Elsewhere,
it is bordered by plains of the Pacific 
Coastal and Nicaraguan Depression provinces that are 
locally covered by waters
Managua and of Lake
Lake Nicaragua. Volcanoes exceeding 1,000 meters
clude El Chonco, 1,105, San in-
Cristobal,
Te ica, 1,060, Nomotonibo, 1,280, El 

1,745, Casita, 1,405,
Hoyo, 1,080, Mlombacho, 1,222,
Concepci6n, 1,610, and Maderas, 1,345. 
 Radial
are common drainage patterns
around the better developed and preserved volcanic
cones. North and 

Pacific. South and 

west of El Hoyo, surface drainage is to the
east of this volcano, drainage is into
Managua or Lake
to the Caribbean 
by way of Lake Nicaragua and the San
Juan River.
 

d. Diriamba 
Cuestas
 

The boundary of the Diriamba Cuestas 
subprovince with the
treme southeastern part of the ex-

Nagrandan Plains, and
of the arrabios that partRange located near Managua, occursteare fault. at the Ma-Southwest of this northeasterly concave escarpment,the cuestas 
of Quaternary pyroclastics attain maximum elevations
of slightly over 
900 meters, and dip gently toward
Consequent drainage the Pacific.
 on 
the dip slopes is to
parallel patterns. Drainage at 

the Pacific with
the face of the escarpment is to
Lake Managua.
 

e. Orosi Foothills
 

Located at the extreme southern edge of the Project Area,Orosi Foothills are bounded by thethe Rivas Plains 
on the west, and
the East Lake Plains on 
the east. Surficial rocks and
solidated parent sediments uncon
clastics deposited low on 

consist largely of Quaternary pyrothe outer northern flank of
Rican volcano, Orosi. the Costa
Drainage 
is north into Lake Nicaragua
and subparallel.
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3. NICARAGUAN DEPRESSION PROVINCE
 

This province is subdivided into the Northwest Plains, Tipitapa

Plains, and East Lake Plains. 
 The latter subprovince is located
 
wholly outside of the region herein discussed.
 

a. The Northwest Plains
 

These plains are bounded on the south by Lake Managua, on the
east and northeast by the Western Foothills of the Interior High
lands provinces, on the northwest by the Gulf of Fonseca, and 
on

the southwest by the Buena Vista 
Hills and Marrabios Range.

Along the gap 
between the two latter subprovinces, the line of
demarcation between the Nagrandan and Northwest Plains 
occurs at
 a low-lying drainage divide. P.large part of the plain is covered bv Ouaternary alluvium whose maximum thickness 
is unknown,

but likely exceeds several hundred meters 
near the Gulf of Fonseca, and decreases progressively southeastward. fluaternary pyroclastics and lavas 
are exposed on the southwest side. In addition,

the pyroclastics extend as 
relatively low-relief fans northward
 
across much of the southeastern half of the plain. 
 Underlying

Tertiary lavas and ionimbrites crop out irregularly along the

southwest side, also the
and are common to low hills located in
the central and northeast parts. 
 The divide between drainage to
the Gulf of 
Fonseca and Lake Managua extends from El Iloyo (i381 N.
536 E.) 1. north to Malpaisillo (1392 N. 535 E.) 
 hence northeast
through Larreynaga (1401 N. 546 
E.) to the Western Foothills. 

b. Tipitapa Plains
 

The Tipitapa Plains 
occupy the low-lying peninsula between Lake
Manaqua and Lake Nicaragua, and 
adjoin the Pacific Volcanic and
 
Interior Highlands provinces 
on the southeast and northwest,

respectively. Surficial parent materials 
are largely Ouaternary

pyroclastics and unconsolidated lacustrine and fluvial 
deposits.
Drainane is into both Lake Managua and Lake Nicaragua. The

former is landlocked, while the water 
level remains below an
elevation of 40.8 meters above 
sea level. When this is exceeded
Lake Managua drains into Lake Nicaragua by way of Tipitapa River.
 

1. 
Geographic coordinates established on 1:50,000 scale topographic
 
maps.
 

11-15 



4. INTERIOR HIGHLANDS PROVINCE
 

This province 
is divided 
into ten subprovinces.
part of the Of these, only
Western Foothills 
are within the
this region covered by
report. 
 The Western Foothills plunge
side of the iicaraguan Depression and 
beneath the northeast
 

are separated from
mainder tile the reof Interior Highlands by a zoneThey of major faulting.are 
largely a series of parallel and 
aligned southwesterly
tilted 
fault blocks. 
 Only the occasional

elevation of 1,000 

higher peak exceeds an
meters. 
 Tertiary lavas and ignimbrites
varying resistivity to of
erosion are 
the most common
and are rock types,
expressed superficially as 
hogbacks and homoclinal ridges.
Quaternary pyroclastics and 
lavas occur locally in the
southeast, and center and
there are also 
a few scattered exposures
to intermediate Tertiary plutonic rocks 
of acidic
 

in the northwest.
drainage at Surface
the southeast edge of 
the subprovince
Nicaragua, is into Lake
at the center into 
Lake f'lanagua, and in 
the northwest
to the Gulf of Fonseca. Patterns 
reflect rock 
composition and
structure, and 
are trellised, rectangular, and angulate.
 

B. GENERAL GEOLOGY 

This section is confined to 
a generalized description of major
rock units, which, for simplicity, are 
grouped by surficial distribution or relative ages 
into three categories.
category, the Under each
exposed sequence is described in ascending order
from oldest to youngest rocks. Positive statements regarding
ages of the units in tile succession are 
avoided pending radiometric dating to be undertaken by

along with maps and 

the Geology Division. These,
detailed text, will 
subsequently appear
Volume 
IV - Geological Investigations. 
in
 

1. NORTHEAST OF PACIFIC VOLCANIC PROVIJCE
 

a. fletamorphicBasement
 

The oldest rocks 
within the Project Area 
are
morphics of the N1orthern 
the low grade meta-


Highlands subprovince.
schist and phyllite with 
They are largely
occasional interbedded marble, quartzite,
metagraywacke and metavolcanics. 
 Deformation is intense, particularly in tile vicinity of the granitic intrusiRange. Based upon 

es of the Dipiltotheir unconformable 
relationship with
lying !.Iatagalpa group and the over-
Totogalpa formation, they 
are provisionally assigned a pre-Tertiary age.
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b. Matagalpa Group 

The Matagalpa series, as originally named and 
defined (McBirney

and Williams, 1965), included all volcanic 
rocks of Tertiary age
except the Tamarindo formation of the Pacific Coastal 
province.

It is herein renamed the FHatagalpa group, and its use restricted 
to the largely intermediate lavas, lahars, breccias, 
and pyro
clastics overlying the metamorphic complex and unconformably

underlying the Coyol group. 
 The greater part of these rocks 
are

andes itic. They are normally distinguishable from certain simi
lar units of the overlying Coyol by their more 
intense deformation
and advanced weathering to 
friable, frequently chloritized rocks

exhibiting varying hues of green, blue, red, and gray. The Matagalpa group is widely distributed throughout the Interior High
lands, and is also exposed as in
outliers the northern half of
the Nicaraguan Depression. It has 
not been identified southwest

of the latter province. The uppermost rocks included within the
Matagalpa group are likely no 
younger than early Miocene age.
 

c. Totogalpa Formation
 

Conglomeratic redbeds of 
the Totogalpa formation crop out in the
region between, and surrounding the towns of, Totogalpa (1499 U.,
555 E), and Yaiaguina (1492 N., 
 554 E.). The continental facies
of this region largely overlaps what appear to be lower units of
 
an intertonguing [atagalpa group, 
to fill structural and erosional depressions in the older underlying highly contorted metamor
phic complex. Between Yalaguina and Condega (1477 i., 
 565 E.),
waterlaid red mudstones, sandstones, and conglomerates 
are interbedded with flatagalpa volcanic 
rocks. These redbeds are included

in the Totogalpa formation, and are 
largely of fluvial origin,

although subordinate lacustrine deposits may also 
be present. The

Totogalpa is provisionally assigned 
an early Miocene or older age.
 

d. Coyol Group
 

The Coyol group unconformably overlies the Ilatagalpa group. 
 It
is composed of a succession of igneous rock suites 
that laterally
maintain 
relatively uniform composition. These have been 
differ
entiated and manped 
as separate formations by the 
Geology Division.
In ascpnding or-3r, they are andesitic lavas, 
dacitic ignimbrites,

agglomerates, basaltic 
lavas, and ignimbrites. The unconformable
 
contact between andesitic lavas 
and subordinate agglomerates of
the lowermost Coyol and the older l atagalpa group is well exposedthroughout much of the Estelf Mesas and Rio Matagalpa Iesas subprovinces of the Interior Highlands. The contact between highlydisturbed and 
badly weathered Hatagalpa volcanics and 
the overlying relatively unweathered, gently-dipping and locally zeolitic
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andesite is commonly marked by 
a reddish lateritic soil
baked zone. or
 

The andesite grades upward into 
an 
andesitic ignimbrite, which
in turn grades into 
pink dacitic ignimbrite.
by dacitic and They are overlain
less commonly rhyodacitic
these facies flows and tuffs. All
are grouped into 
one formation,
most widespread of the thickest and
the Coyol group.
line from Ciudad Dario 
South and southwest of 
a
(1407 N., 
 595 E.) to Boaco (1379 N., 
 646 E.),
the dacitic ignimbrites and tuffs grade into waterlaid volcanic
sediments.
 

A widespread hiatus 
probably occurred during middle Coyol
Although there time.
is to date no positive evidence of angular discordatice between 
the dacite and younger formations, at
conformity is Suggested by least a disthe irregular distribution of the
lying agglomerate and basalt. over-
Locally one, 
or both, of these
formations may be missing, indicating their distribution is not
only controlled by 
the location of eruptive centers,
an 
irregular topography that may have been 
but also by


due to erosion or
structural 
disturbance.
 

Upper Coyol agglomerate 
is irregularily distributed
the throughout
Interior Highlands.

and represents 

It is largely of basaltic composition,
a period of explosive activity from widespread
vents, preceeding eruption of the 
conformably overlying basaltic
lavas. 
 The basalts are second only to 
the dacitic rocks
lower Coyol of the
in volume and distribution. 
 They are normally slightly oversaturated, although olivine-bearing varieties hive occasionally been identified. 
 They are for 
geneous tholeiites of the 
the most part relatively homoplateau-building
emanated from fissures along 

type that probably

the southwest margin of 
the Interior
Highlands.
 

Lithology and petrography of the basal
ignimbrite is variable. 
part of the upper Coyol
Where the ignimbrite overlies basalt,
there is frequently 
a transition 
zone of dense andesitic ignimbrite that is megascopically similar to
the contact may be 
the basalt. Alternately,
abrupt, and 
the base of 
the ignimbrite characterized by we]l-developed flame 
structure.
flattened fiamie These streaks ofare usually missing when the formation overliesthe older agglomerate, or 
as is occasionally
rests upon dacitic rocks the case, when it
of the lo'wer Coyol.
the base of the formation is marked by 

In both instances,
 
a brecciated ignimbrite
or an agglomeratic pumice-rich mixed tuff.
situations, In all
the basal of the above
part grades upward into a dark red, 
very
glassy, relatively homogeneous ignimbrite, 
 Williams and !,icBirney
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(1969) consider the uprr Ccyol iqnimbrites to be largely rhvo1itic. Chemical composition are being analysed by the Geolo'gy
Division.
 

The age of the Coyol group is currently under study. Based

solely upon field relationships, the 
lower Coyol is considered
 
to be largely Miocene, but could extend 
into late Oligocene.

The upper Coyol is probably Pliocene.
 

e. Plutonic Rocks
 

The best known of the widespread plutonic rocks in the project

area is probably Tie granitic pluton north of Ocotal 
(1507 N.,

556 E.). It forms the Dipilto Range and has been given a Rb/Sr

and K/Ar dating of 83±3 m.y. (million years) by Zoppis Bracci

(1961). However, a more 
recent Rb/Sr analysis indicates at

least part of this plutonic complex is of a younger age. 
 The

11 m.y. determined by Pushkar (1968) is more in accord with the

field relationships for the majority of acid and 
intermediate
 
pre-Quaternary plutonic rocks that crop 
out further south.

These intrude the lower Coyol but the upper Coyol,
not 
 and there
fore are likely of late Miocene age.
 

2. SOUTHWEST OF PACIFIC VOLCANIC PROVINCE 

Pre-Quaternary rocks in this area 
include a marine sedimentary
 
sequence of Late Cretaceous to Pliocene age. Late Tertiary marine

sediments grade northeast into 
a partly contemporaneous volcanic
 
sequence, the Tamarindo group.
 

a. Rivas Formation
 

Late Cretaceous marine sedi-,entary rocks of this formation are

exposed within the Rivas Plains physiographic subprovince. They

consist of about 3,400 meters 
of interbedded tuffaceous shale,

siltstone, sandstone, and occasional conglomerate. The Rivas for
mation is overlain, probably unconformably, by Tertiary marine
 
sediments.
 

b. Brito Formatiuma 

The [ocene Brito formation crops out in the Brito Ridges sub
province. The lowermost exposed beds 
occur on the southwest

side of the La Cuesta fault, and are coarse conglomerate. These
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are 
overlain by calcareous 
sandstone, lenticular organic limestone, sandstone, and shale. 
 Carbonate decreases in abundance
upward in the section, and 
the youngest beds along the Pacific
Coast are 
tuffaceous shale, siltstone, sandstone, and graywacke.
The top of the 
Drito is exposed 
in the southern part of
Pacific Ridges subprovince. the
It consists of coarse
glomerate, tuffaceous sandstone, and siltstone. 

limy con-


The Brito formation 
is about 3,000 meters
part of the Project Area. thick in the southwest
It is overlain, probably disconformably, by the 'lasachapa formation. 

c. Masachapa Formation
 
The Iiasachapa formation is best exposed in the
province and Pacific Ridges subconsists of about 2,600 meters of marine shale,
stone, and graywacke sandstone. silt
contains The upper part of the
more coarse-grained detritus formation
 

and scattered fragments of
silicified and carbonized wood.
 
The basal part of the 
formation

The upper 1,500 meters 

is likely early Oligocene in age.
ranges through later Oligocene, perhaps
into early Miocene.
 

d. El Fraile Formationi 
The El 
 fraile formation 
occurs throughout 
the western 
part of
Pacific Ridges subprovince and the southwest edge of the 

the
dan Plains subprovince. Nangran-
It consists of ne,-itic and
aceous 
shale, siltstone, sandstone, littoral tuffand occasional
Silicified and carbonized conglomerate.
wood fragments are 
abundant.
marine sediments grade northeast These
 
subaerially deposited volcanic 

into continental mudstones and
tuffs, which
with agglomerate, lava, in turn intertongue
and ignimbrite of the Tariarindo
In the vicinity of the formation.
 
agglomerate latter formation the base of
is considered an andesitic
as the contact between the
and underlying 71asachapa. El Fraile 
contact To the southwestis arbitrarily and basinward, theplaced at the base of anificant conglomleratic regionally sighorizon of the El Fraile. 
The El Fraile is considered 
to be
1,400 meters middle rliocene,
thick between and is about
the Tamarindo Mesas
the Pacific Coast. subprovince and
b'here it is overlain by the
Sierras formations, El Salto or Las
the contact 
is an 
angular unconformity.
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e. Tamarindo Group
 

The Tamarindo formation of Wilson (1942) crops out in the Tamarin
do Iesas subprovince. It has been raised to group status and sub
divided into three formations. The lower and middle formations of
 
the group intertongue with the El Fraile formation.
 

The base of the lower Tamarindo is an andesitic aqqlomerate that
 
may be contemporaneous with the conglomerate previously cited as the
 
provisional boundary between the Masachapa and El Fraile formations.
 
This agglomerate is well exposed at the cut near kilometer 45.5 on
 
the Le6n-Managua highway (rMcBirney and Williams, 1965, p. 10), and
 
is here overlain by a thin basinedge or continental tongue of the
 
El Fraile formation. East aad northeast of this locality, the basal
 
agglomerate is overlain by andesitic lavas that are also included
 
within the lower Tamarindo formation. The thickness of this for
mation ranges from a feather edge to a maximum of 80 meters.
 

The middle Tamarindo is composed largely of dacitic and andesitic
 
ignimbrites that are interbedded with subaerially deposited vol
canic tuffs. The tuffs grade basinward into the marine El Fraile
 
formation. The middle Tamarindo is conformable upon the andesitic
 
lower Tamarindo, and transitional with the overlying upper Tama
rindo. Only ignimbrites comprise the upper Tamarindo. They are
 
chiefly dacitic although rhyodacitic types are by no means uncommon.
 

In the southeast part of the Tamarindo Mesas subprovince, the
 
bevelled Tamarindo group is unconformably overlain by the Las Sier
ras formation. The composite thickness of the Tamarindo group is
 
about 320 meters. It is tentatively considered to be largely of
 
Miocene age, but could extend into the late Oligocene.
 

f. El Salto Formation 

El Salto organic limestone, coquinas, and calcareous clastics are
 
preserved as erosional remnants along the southwest part of the
 
Pacific Ridges subprovince. They rest with angular unconformity
 
on more steeply-dipping Brito and Masachapa formations. The El
 
Salto is of Pliocene age, and is not known to now exceed 150 me
ters in thickness.
 

g. Intrusive Rocks
 

Pre-Pliocene marine sedimentary rocks, and the Tamarindo group,
 
are locally intruded by relatively fine-textured basic to inter
mediate igneous rocks. These dikes and small sills occur at wide
ly scattered localities throughout the entire Pacific Coastal 
physiographic province. Althou- ':i several separate periods of
Tertiary act vity appear to be represented by the intrusives,-all 
are believe, to have occurred prior to Pliocene time.
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Granitoid plutonics of

noted largely dioritic composition have been
at several 
localities 
in the northwest part of Nagrandan
Plains subprovince. 
 These

equivalent intrude volcanic rocks that may be
to 

intrude the 

those of the Tamarindo group.
Brito Formation along 
Similar diorites
 a 20-kilometer wide zone,
located in the northeast 
corner


The plutonic rocks 
of the Brito Ridges subprovince.
in both of these localities 
are likely of late
Miocene age.
 

3. QUATERNARY VOLCA.,ICS AND ALLUVIAL DEPOSITS
 

Quaternary volcanoes 
occur on

pression. both sides of the Nicaraguan De-
The better preserved and
are located more recently active 
cones
in the Pacific Volcanic province.
(1435 N., Between Cosiglina
438 E.) and Chiltepe (1354 N.,
dormant and active cones 

572 E.), a series of
fo-m an arcuate chain that
concave to the southwest. is slightly
Of the numerous
been recorded throughout this eruptions that have
 
violent part of the volcanic belt,
was the January 22, the most
 
(McBirney, 1958, 

1835 krakotoan explosion at Cosigjina
p. 110).

Negro (1838 N., 

Notable recent eruptions include Cerro
533 E.) 
 in late 1968, and Telica (1393 N., 517 E.)
in August 1970.
 
Between Chiltepe and Apoyo caldera 
(1318 N.,
closely spaced small 607 E.), a series of
cones,
maars, whose distribution collapse features, and explosiveis controlledform a northeasterly by a complex fault system,concave arc.

this segment of the 

The only active volcano along
belt is Santiago, one
cones of several composite
located within the fIasaya 
caldera 
(1324.8 N., 590.5 E.).
The linear chain of volcanoes 
between rIombacho (1308 N.,
and Ometepe Island 613 E.)
are all inactive, with
cepci6n ( 1275 N., the exception of Con650 E.). This 
composite 
cone emits steam and
occasional gas.
 

Lavas and pyroclastics ejected from the 
Quaternary volcanoes of
the Pacific Volcanic province are
dacitic composition. of basaltic, andesitic and
Of these, basalts 
are by far the most
commion lavas.
 

A number of Quaternary volcanoes of chiefly andesitic composition
occur on 

are extint 

the northeast side of the .!icaraguan Depression.
or dorriant, All
and not as well preserved 
as the cones
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of the Pacific Volcanic province. The latter may be explained
by more intense erosion. 
 However, since there are no historical

records of eruptions from any of 
these cones, they are provision
ally classified as Pleistocene. 
 All of the volcanoes in the
Interior Highlands province are located outside of the easternboundary of the 
Soils and Land Use Division report. However,

ejecta from Ciguantepe ( 1386 H., 593 E.) and San Jacinto (1366
N., 610 E.) have spread across the northeastern part of the Tipitapa Plains subprovince to 
influence soil forming processes.
 

Consolidated and semi-consolidated pyroclastics and 
subordinate

older lacustrine and fluvial deposits in the central 
part of the
Project Area 
are mapped as the Las Sierras formation. It is over
l,O00-meters thick 
in the Diriamba Cuestas subprovince. Las Sier
ras tuffs are also primary soil parent materials in the Tipitapa

Plains, southeastern Northwest Plains, 
central W-arrabios range,
and southeastern Nagrandan Plains 
physiographic subprovinces.

The formation is considered largely of Pleistocene age. 

Recent pyroclastics are widely distributed throtghout the Project

Area. W.4here these exhibit some consolidation, they are mapped as
geological units. In many cases, these include. older soil horizons as 
discussed in the lydrogeology Section of Vo'iume III that constitutes 
a part of this report. Conversely, asi and cinders from
Recent volcanic eruptions occur within profiles
soil as regionally

significant 
units such as the "Talpetate".
 

Recent alluvial deposits 
show wide variation throughout the Project Area. They are of fluvial, colluvial and lacustrine origin.Their distribution is shown on Plates II-2A to 
II-21, inclusive. 

C. GMO'ORP11OLOGY 

Initial investigation of terrain 
in the Project Area consisted of
photointerpretation, accompanied by reconnaissance field techniques.This was 
followed by detailed geological and geomorphological mapping. Subsequently, photointerpretations revised and
were 
 refined
to more 
accurately delineate significant landforms in accord with

field observations. 

A three-fold classification is used for landforms. 
 In most cases
these are designated on accompanying maps (Plates II-2A-II-2F in theAnnex ) )y the three-element symbols. The first of these elements
designates topography, the second implies orinin, and the 
third specifically defines the geomorphic landform unit. 
 In certain cases,
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where map scale prohibits differentiation within second or thirdelement categories, dual symbols may be 
used. In these cases, a
specific landform may be designated by a symbol composed of one
first-element, one or two second-elements, and one or two third
el emen ts. 

All terms on the legend are 
used in the geological sense. Where
there may be 
confusion between geological and soils usage, 
they
are defined in the Glossary. 

1. TOPOGRAPHY
 

The primary purpose of classifying topography is to 
ascertain the
relative degree of elevation. 
 This has a bearing on climatic conditions, that in turn effect soil 
formation. 
 It is also important
to ascertain 
the degree of surface irregularity, as it influences
workability, erosion, and the 
ratio between surface runoff and 
infiltration. Inasmuch as 
the Soils and Land Use 
Division has classified topographic slope by degrees, 
this approach was not duplicated during preparation of the accompanying landform maps.
 

Relative relief is indicated 
by the first element of the landform
symbol. This may be lowland, upland, 
or highland. In general,
lowlands are coastal or 
intermontav2 plains. Uplands are the
lower slopes of volcanic cones, ridges of the 
Pacific Coastal
siographic province, and phythe foothills and mesas of the Interior
Highlands. Highlands are the summits of 
the larger volcanoes, andthe more elevated ani rugged mountains or ridges of the Interior
 
Highlands. 

The three topographic classifications used correspond fairly
closely to physiographic subdivisions (Plate Il-1). 
 In combination
with the third element of the landform symbol, 
they adequately express the configuration of the surface. 

2. ORIGIN 

The second element of the 
symbol implies the geological process by
which the landform 
came into being. Sedimentary processes 
are marine, lacustrine, fluvial, 
explosive vulcanism, and colluvial.
The latter term is used 
for all deposits in which gravity is an
essential 
factor. Igneous processes 
nay be extrusive or intrusive.
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The former includes volcanic lavas and ignimbrites. Intrusives
 
may be volcanic dikes 
and sills, or they may be deep-seated plu
tonic stocks and plugs. Metamorphic rocks are important parent

materials within 
the Project Area only in the Northerr Highlands

subprovince.
 

3. LANDFORM
 

The specific landform is identified by the third element of the

symbol. 
 Since unit landforms are grouped by common heritage, it

is possible, in combination with geological map, tu draw conclu
sions regarding their composition.
 

a. Floodplains
 

Lowland floodplain deposits of the Nicaraguan Depression province

consist largely of clays, silts, sands, and gravels derived from
 
Tertiary volcanics of the Interior Highlands. They are mixed
 
with reworked pyroclastics and detritus eroded from basic to

intermediate lavas of the Quaternary Pacific Volcanic province.

Deposits of the subsiding Nagrandan 
Plains and northern North
west Plains are also influenced by intermittent transgressions

of saline water along drowned estuaries.
 

In the Western Foothills, the floodplains are narrow and deposits
 
coarser textured. 
 This is also true of the poorly developed

floodplains in the tectonically active Pacific Ridges and Brito
 
Ridges subprovinces. Compositions of floodplain deposits 
in the

latter two areas are influenced by the Cretaceous and Tertiary

marine sedimentary section that they 
cross.
 

b. Terraces
 

For the most part terrace deposits are confined to the Interior
 
Highlands province, and are very-coarse textured and generally

poorly sorted. They are of fluvial 
origin and composed of clays,

silts, sands, and gravels derived from metamorphic, plutonic, and
 
volcanic rocks.
 

Also included in this category are 
raised beach deposits along

parts of the shoreline of Lake Managua, Lake Nicaragua, and the
 
Pacific Coast.
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c. Fans, Cones, Piedmont Slopes, And Talus
 
These colluvial 
and fluvial deposits are
fined to the for the most part con-
Interior Highlands. 
 They consist of 
coarse poorly
sorted rubble derived from plutonic, metamorphic, and volcanic
terrains, and are 
commonly developed in the Western Foothills
and along the margins of intermontane depressions such 
as the
Darfo Plains.
 

d. Deltas 
Delta, delta plain, and drowned-estuary deposits
subsiding northwestern occur in the 
dan Plains 

parts of the Northwest Plains andsubprovinces. Nagran-They consist of clays, and
silts,
sands derived mainly from Tertiary and Quaternary volcanic 
terrains. 

e. Filled Valleys
 

Valley fill 
deposits are abundant in the Pacific Ridges and Brito
Ridges subprovinces, and consist of poorly sorted clays, silts,
sands, 
and gravels eroded from Cretaceous and
sedimentary rocks. Tertiary marine
They also occurrugged regions of the 
to some extent in the moreInterior Highlands. 
 Here they are composed
of detritus derived from metamorphic, plutonic, and volcanic 
rocks.
 

f. Plain:
 

Many of 
the plainz designated on accompanying maps
floodplains that are in reality
can not 
be related 
to
They are a definite drainage system.
composed, therefore, of deposits very similar to
previously described. those
Coastal plains, 
on the otherhand, are
erally emergent genfeatures bordering
water. fresh or saline bodies of
The relatively featureless 
flatlands of the
are due Rivas Plains
to mantling of eroded and/or only moderately folded Cretaceous sedimentary rocks 
by an admixture of fluvial 
and lacustrine deposits.
 

Included in this 
category are 
the gentle lower
of slopes of
the larger Quaternary volcanic a number
 

is used
geologic and physiographic situations that defy more 


plains composed of pyroclastics 
c

and 
ones. 

lavas. 
These are depositional 

g. Rolling 

Although not 
to cover 

a unit landform in the true sense, this term 
cise definition. 
 Rolling lands preinclude the mountainous regions of
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the Interior Highlands and the gently undulating terrain within
 
the foothills and plains. In all cases, they reflect bedrock
 
with little or no soil cover.
 

h. Marshes
 

The major wetlands are generally found along the Pacific Coast
 
or the lowlands bordering the two major inland lakes.
 

i. Beaches, Spits, and Bars
 

Beaches and old strandline deposits 
are common the Pacificon 
Coast and 
the coast 
Spits and 

bordering Lake Ianagua and Lake Nicaragua. Those on 
are characterized by black magnitite-ilmenite sands. 
bay-mouth bars are confined to the northwestern coast

line. 

j. Ridges 

Cuestas are best developed in the Diriamba subprovince. These
 
are bedrock features in the Quaternary Las Sierras formation.
 
The more steeply dipping hogbacks and homoclinal ridges occur
 
in the Pacific Ridges, Brito Ridges, and Western Foothills sub
provinces. All are bedrock features.
 

k. Lacustrine
 

Lacustrine clays, silts, and sands are 
common bordering the in
land lakes and in the central part of the Dario Plains subprovince.
They are fairly impermeable due to high clay content. 

1. Juaternary Volcanic Features 

These include cones, scoria mounds, maars, craters, and calderas 
composed of an admixture of basic to intermediate lava flows and 
pyroclastics. They occur in the Pacific Volcanic province and the
 
western part of the Interior Highlands.
 

m. Lavas And Ignimbrites
 

Tertiary basic to intermediate lavas and acidic to intermediate
 
ignimbrites make up the Interior
bulk of tile Highlands province
and Buena Vista Hills and Tamarindo i'lesas subprovinces. The
plateau-basalts and ignimbrites are relatively resistant to ero
sion, and are responsible for the tablelands of the Estelf, Rio 
;iatagalpa, and Tararindo Mesas subprovinces. 
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n. Igneous Intrusives
 

These include basic 
to intermediate 
dikes and sills,
as intermediate as well
to 
acidic plutonic stocks and
in the Pacific Coastal 
plugs. They occur


and Interior Highlands provinces.
 

D. CLIIATE
 

The climate of 
western Nicaragua is 
characterized 
by sustained
warm temperatures throughout the year, and distinct wet
seasons. and dry
The rainy seasons begins

Within the seven-month rainy season, 

in May and ends in November.
 
period in there is relatively dry
July and August when rainfall 
is markedly decreased.
Lowest rainfall occurs 
within 
the wide valleys in
portion of the central
the country where moisture sources 
from both the Atlantic 
 and Pacific oceans
terrain. Locations of 

are blocked by higher intervening
several 
of the climatic stations
shown in Figure 11-2. are
 

1. TEMPERATURE
 

The temperatures of the 
area are rather warm
around. and uniform the year
Weather records 

in 

show variation of only two
grees to three dethe average monthly maximum temperatures throughout the
year.
 

Average monthly minimum temperatures vary only slightly more,
and only 10 to 
15 degree spread exists 

and 

between average maximum
average minimum temperatures during any month.
 

The warmest part of 
the year normally is in 
April
average monthly temperatures and May, with 
37°C in the 

of 24°C in the coolest areas andwarmest 
areas. 
 The coolest part of
is in the year normally
January and February, with temperatures
13.5°to 21.5°C. in the range of
Average monthly -aaximum and average monthly minimum temperatures 
between months at 

vary more from one location to another than
a given location. 
 The variation
between in temperatures
stations, 
as well as the day-to-day variation
station, are caused at a given
by

of cloud 

a number of factors, including the amount
cover, elevation 
above sea level, 
and air movement.
 
The highest temperatures the
occur in sunny Tipitapa plains,
the coolest and
in the mountainous 
areas where cloud 
cover
frequent. is more
Rainy days bring 
cooler temperatures because the clouds
cut off some 
of the direct sunlight, and the 
rapid evaporation
from plant leaf surfaces immediately after each shower helps
the cool
air. When other factors remain 
the same, an increase in
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elevation of 100 meters 
causes a decrease of about 
one degree
in temperature.
 

The distance from the 
ocean 
or the large lakes affects temperature, because air moving inland from cool 
water surfaces brings
cooler temperatures.
 

A summary of temperature data 

11 locations 

from weather records obtained at
is shown in Table 1. 
The stations
the warmer locations are listed with
at the top of the 
table and the cooler locations at 
the bottom.
 

Table 1. 
Average Monthly Maximum And Minimum Temperatures (°C)
 

STATION AND 
ELEVATION 
 Jan. Feb. 
 March Apr. 
 May June July Aug. 
 Sep. Oct. Nov. Dec.
San Francisco del 
 M 36.1 36.6 
 37.4 37.9
Carnicero 37.0 34.9 35.9 36.2
m 21.5 22.5 35.5 34.4
23.8 24.8 35.0 35.7
24.9 24.0 
 23.5 23.5 
 23.6 23.3
50 m. 21.8 21.1
 
El Sauce 
 M 34.5 35.7 36.4 
 36.9 36.6
180 m. 33.9 34.4
18.7 35.1 33.7
m 19.4 19.8 33.2 33.6 34.3
20.7 21.9 
 21.9 21.5 
 21.2 21.3 
 21.4 20.1 
 19.5
 
Las Mercedes 
 M 31.3 32.3 
 33.5 34.3
56 m. 33.9 31.2
m 30.9 31.4
20.5 20.6 31.4 30.9
21.5 22.5 30.8 30.8
23.4 23.1 
 22.6 22.4 22.5 
 22.2 21.1
Managua (City) 20.2


M 31.8 32.6 33.7 
 34.7 34.6
60 m. 32.7 32.3 33.0
m 21.2 32.8 32.1
22.1 22.8 31.9 32.3
23.4 23.7 
 23.1 22.8 
 23.0 23.1 
 22.5 22.2
Julgalpa 22.0
M 29.7 30.5 
 32.2 32.7
140 m. 32.4 29.9
m 22.4 21.9 29.7 30.2 30.3 29.9
22.7 23.3 24.1 23.5 29.5 29.4
23.4 22.9 
 22.4 22.2 22.1 
 22.3
San Lorenzo 
 M 31.2 32.1
400 m. 32.4 33.7 33.4 31.8
M 31.5 32.5
19.0 20.1 19.9 31.8 31.2
20.8 20.8 20.3 30.5 30.6
20.5 20.1 20.3 
 20.2 19.9 
 19.0
Nandaime 
 M 30.0 30.3 
 31.2 31.8
137 m. 31.8 30.9 
 30.8 30.8
m 23.7 24.0 31.2 30.4 30.2
24.6 25.4 30.2
25.5 24.2 
 24.5 23.9 
 23.9 23.6
Masatepe 23.4 23.5
M 27.8 28.4 28.8 
 29.2 30.3
450 m. 29.3 29.6
m 29.3 29.4
18.2 18.6 18.3 28.9 28.0
19.5 20.7 27.8
20.2 20.5 
 20.3 19.8 
 19.4 18.7
Ocota1 18.6
N 28.2 29.8 
 31.1 31.3
612 m. 32.1 30.4
m 29.6 30.216.2 17.8 30.4 29.9
18.1 20.1 28.9 28.8
21.2 20.8 
 19.7 19.8 
 20.1 19.9 
 18.1 16.6
Condega 
 M 26.0 P7.1 
 28.4 2R.3
450 29.1 27.4
m. 26.6 27.1
m 13.2 27.6 27.0
14.3 14.3 25.8 25.9
I .2 16.3 16.4 17.3 
 16.5 16.1 
 15.6 14.1 
 13.7
Los Robles 
 M 21.7 22.4 
 23.3 23.8
990 m. 23.; 23.4
im 13.5 23.1 23.5
12.9 13.4 23.9 23.9
13.8 14.7 22.6 22.115.6 15.1 
 14.0 14.6 
 14.5 13.9 
 13.9
 
M - Maximum i Minimumm * 
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2. WINDS 

The direction of winds over most of Nicaragua are from the east or 
northeast, however, there are two exceptions to this in the area 
covered by the soil survey report.
 

In tile mountainous area, winds vary both in direction and velocity.
 
Here, tioey blow upslope during the warm part of the day from 9 am 
through 3 pm and downslope during the hours of darkness. Wind 
velocities are highest during the afternoon and lowest soon after
 
sunset. Peak velocities occur between midnight and 7 am. Similar
 
water-to-land and land-to-water daily cycles of air motion can
 
often be observed near the shores of Lake Nicaragua and Lake iana
gua. 

Wind velocities are generally low, but there is daily and annual
 
variability. The strongest winds, except those related to thunder
storms, occur primarily in the dry season months. Wind periods
 
during December through April often last for one or more days. 
Steady winds of 50 to 56 kilometers per hour are attained on hill
tops and in mountain pases. Such winds move fine soil particles
 
froml cultivated fields, and damage the crop in outside rows of
 
bananas plantations.
 

Although hurricanes in the western Atlantic and eastern Pacific
 
can i~fluence the direction and velocity of airflow over Nicaragua,
 
the very strong winds near the center of these hurricanes do not 
move across it. 

3. RAINFALL
 

Rainfall in the soil survey areas is seasonal and varies consid
erably from one location to another (see Figure 2 and Table 2 for
 
data from 22 weather stations). From 85 to 97 percent of the to
tal annual precipitation occurs during a seven-month period, May
 
through Novcmiber. The amount of rainfall during this rainy season 
ranges from a low of 695 mm at Estelf to a high of 1,971 mm at Ca
rateras, and 1,969 mm at Chinandega.
 

Some locations in the Nagrandan Plains near the Pacific coast have 
two peak periods during the seven-month wet season, namely Jul. and 
September-October (see Figure 11-3). Rainfall during May, July, Au
gust, and November is considerably lower, and during the period De
cember through April, it is extremely low. Other locations in the 
mountains of the central interior and in the south on the East Lake 
Plains have higher July and August rainfall. There is also more
 
rainfall in these same areas in the five-month period, December to
 
April, but it is still a minor part of the total for the year.
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/nd Annual Painfall (In Nil iiietc 
AREA of 

Record 

May June July Aug. Sep. Oct.. lov. 4ay-Nov. Dec. Jan. Feb. ?larch April Jan.-Dec. 

PACIFIC COAST 

El Sauce 
Chnandeoa 
Ing. San Antonio 
Le6n 
San Lorenzo 
Hda. San Fra.i-

7 
16 
71 
14 
12 
43 

220 
133 
177 
83 
97 

14a 

364 
372 
313 
270 
289 
301 

136 
160 
166 
79 
42 

136 

99 
184 
106 
95 
46 
135 

501 
392 
352 
353 
233 
305 

401 
457 
424 
324 
296 
361 

86 
82 
54 
74 
13 
68 

1.801 
1.969 
1.787 
1.511 
1,366 
1.601 

0 
5 
2 
0 
0 

25 

0 
0 
0 
0 
0 

is 

0 
0 
0 
0 
0 
5 

0 
0 
0 
0 
0 
2 

71 
0 
5 
1 
0 
3 

1.975 
1.980 
1,816 
1.522 
1,369 
1.638 

Nandalm 
R1iva 

32 
44 

139 
170 

278 
240 

132 
132 

143 
158 

274 
246 

320 
369 

48 
82 

1.502 
1.593 

13 
21 

0 
8 

0 
? 

0 
0 

0 
0 

1.538 
1.601 

CENTRAL VALLEY 
Ocotal 
Condega 
Este]1
Sfbaco 
cn Frnc.isco 

del Carn;.c,o 
Managua 
Granada 
Panaloya 
Julgalpa 

11 
9 
10 
17 

14 
40 
60 
18 
32 

78 
64 
114 
108 

63 
92 
log 
88 
116 

176 
122 
116 
188 

173 
225 
262 
160 
212 

103 
76 
62 
60 

911 
118 
142 
109 
140 

83 
78 
34 
46 

56 
94 
136 
130 
147 

136 
139 
1.o 
151 

230 
211 
253 
227 
281 

156 
168 
146 
180 

231 
254 
294 
217 
233 

29 
28 
13 
29 

39 
45 
46 
33 
S6 

822 
735 
695 
859 

1.127 
1.142 
1.400 
1.025 
1.275 

4 
7 
3 
1 

2 
5 
-

13 

Z 
5 
2 
4 

O 
1 
-
1 
-

1 
5 
0 
1 

0 
0 
-
0 
-

2 
6 
3 
0 

0 
0 
-
0 

17 
5 

23 
0 

0 
0 
-
0 
-

899 
775 
764 
860 

1.169 
1,161 
1 430 
1.070 
1,322 

CENTRAL MOUNTAINS 

Qullaf 
aratera 

Los kobles 

12 
14 
ii 

H2 
188 
105 

279 
312 
276 

244 
369 
250 

206 
271 
186 

227 
288 
195 

?02 
311 
216f 

92 
131 
4 

1.365 
1,971 
1,323 

31 
90 
56 

29 
83 
59 

10 

35 
20 

17 

39 
12 

27 

35 
12 

1.526 

2,343 
1.541 

SOUTH CENTRAL 
San 

San 

Miguelito 

Cros 

28 

22 

171 

157 

365 

?29 

362 

270 

302 

255 

349 

213 

283 

226 

lOS 

155 

952 

1:555 

77 

116 

53 

68 

24 

25 

10 

9 

14 

14 

2,118 

1.838 

Table 2. 
Median Monthly, Seasonal, 


Median precipitation figures have been calculated 
from the records
available at each weather station. 
 Half of 
the years show rainfall
les:, than the median value,

ed cu the fact that the 

and half of the years are greater. Basprecipitation range 
stays very nearly the
same 
for any place in the world for a century or more, it can reasonably be predicted that during the next 
20 years, half of the
years will 
have below normal 

cipitation. 

and half of the years above normal pre(See the Meteorology and Climatology Section in Volume
III, Water Resources Investigation, for additional 
data and analysis

of variability.)
 

Nearly all the rainfall in Nicaragua comes 
from convective showers.
On some days they 
are quite general, and bring at 
least some rain
to 

days 

nearly every square kilometer of the country. 
 Normally several
of such rain can be expected during the 
months of May and June,
and again in September and October.
 

Other storms 
cover only widely spaced areas, leaving large areas in
between with no 
rainfall. 
 Such storms are most common in July andAugust. Local 
effects of mountains and valleys 
have an important
bearing on rainfall during these storms, with storm showers coming
in the mountains while the valleys reain clear and sunny. 
In the lower western 
Nicaragua foothills of the mountains, after
noon showers often 
are generated at the forward edge of the 
sea
breezes when these scattered showers unite with 
a common front; the
later showers are propagated back towards the coast.
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Rainfall with 
intensity sufficient to 
cause
from unprotected soil runoff and erosion
surfaces 
can be expected 
one or more days
each year from this 
condition.
 
Hurricanes occurring many kilometers
influence local from Nicaragua also may
rainfall. 
 For example, the
August 1969 hurricanes October 1968 and

the Pacific Ocean 

in the Gulf of Mexico pulled in air from
against the hills and mountains of western Nicaragua, causing heavy rain 
in these areas.
 

4. EVAPORATION
 

Evaporation 
rates measured at 
are given in Table 3. 
eleven stations of western Nicaragua
A close correlation
ration and other recorded climatic data 

is shown between evaporainfall. Still on winds, temperatures, and
another factor, but not 
shown statistically, is the
hours and intensity of sunlight.
 

Evaporation is highest during March and April,
warm winds and nearly cloud-free, dry weather. 
during the period of
 

start, about Hay 15, After the
a sharp rains
 
through June. decrease in evaporation occurs,
Evaporation again lastinn
tions increases slightly at
during July and Auqust when most locarainfall 
slackens. 
 It decreases
again in the heavy rainfall 
period of September and October, except
at the mountain location 
of Los Robles.
 
At Managua, which gets 
an average annual 
rainfall of 1,145 mm,
which is representative of much of the survey area, 

and
 
moisture evaporates from 

2 ,116 mm of
an 
open pan (class A) each
ration during March and April ear. Evapoamounts
while there to 504 mm
is only 317 of this total,
mm of precipitation expected during these
months.
 

TdUu e 3. 1io(l~trly tvaporation From An 
Upen Wlater Pan 
(In 'lillimters)
 

Rainy Season
STATION 
 May June July Aug. Dry Season
Sep. Oct. 
 Nov. Dec. 
 Jan. Feb.
Nandaime Mar. Apr.
261 297 
 204 211 221
San Antonio 256 183 183 229
170 187 240 231 293
S~baco 210 153 158 150 291
 
254 169 193 243
191 204 253 296
San Francisco15 167 343
166 
 151 194 
 211 229
9 290 299
del Carnicero 21 2 9
250 169 191 210 2 0 2 9
 

Ocotal 166 140 154 199
224 167 189 236 254
Juigalpa 184 170 139 320 317
205 155 180 107 140 164
Playa Grande 176 156 140 148 173 226 216
159 137 158 177
Las 196 200 174 226
Mercedes 159 134 223
148 198 
 214 233
4 9 254 227
aeropuerto 4 23
220 139 25 2 7
158 I68
Condega 140 127
213 134 153
137 139 16C 179 194
Chinandega 147 149 254 250
180 138 117 117 139
159 187 257 247
161 130
Los Robles 130 136
153 126 143 176
114 116 174 215
133 129 191
100 
 93 
 93 113
Note: 171 180
The median evaporation data 
shown here
pan measurements are from original set
and are 
not adjusted to of class A evaporation
cent 
of class show estimated evaporation
A pan data) as presented from a lake (70 perin 
"Resumen Hidrorreteorol6gico 1952-1968", published by Empresa Nacional d2 
Luz y Fuerza in December 1968.
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E. BIOCLIMATIC ZONATION
 

The need for an accurate climatic map for western Nicaragua, where
rapid changes in elevation, temperature, and precipitation occur
within short distances, has led to a new approach to 
the solution
 
of the problem. 
 This approach utilized a relationship that exists between vegetation and climate. By identifying key vegeta
tion species and using the available temperature and rainfall
data, an Ecologic or Life zone map was prepared by J. A. Tosi, Ph.D,

in 1969.
 

A life zone is defined as consisting of a group of plant associations 
related through the effects of heat, precipitation, and

moisture. The association is a natural landscape unit in which

the vegetation, animal activities, local 
climate, physiography,

lithology, and soil are all interrelated in a unique recognizable

combination which has a distinct aspect or 
physiognomy (Holdridge,

1967- p.7).
 

A total of twelve life zones 
were mapped, and are included one one
Life Zone map (Plate 11-3) in the Annex. Five of the 
zones include
 
95 percent of the oroject 
area. Six of the twelve life zones are
in the tropical latitudinal region, and six in the 
subtropical lat
itudinal region shown below.
 

Tropical 
 Subtropical
 

Tropical Dry Forest 
 Subtropical Dry Forest
 

Tropical Moist Forest 
 Subt;'opical Moist Forest
 

Tropical 
Premontane Moist Subtropical Wet Forest
 
Forest
 

Tropical P;emontane Wet Subtropical Lower Montane
 
Or Rain Forest 
 Moist Forest
 

Tropical Lower Montane 
 Subtropical Lower Montane
 
Wet Forest 
 Wet Forest 

Tropical 
Lower Montane Subtropical Montane Wet
 
Moist Forest 
 Forest
 

The position and relationship of these twelve life zones to all
 
other life zones 
in the world are shown in Figure 4.
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The zones as plotted can be thought of as a set of hexagonal

prisms extending to the 
north or south of the equator and curved
 
latitudinaly to match the 
curvature of the earth (Holdridge 1967
p. 17). In the chart are shown the position of each life zone

according to average annual precipitation, potential evapotrans
piration ratio, and the mean annual 
biotemperature.
 

Mean annual biotemperature, instead of mean annual 
air temperature,
is used. It represents an average of the temperatures at which
 
vegetation growth takes place relative to the annual period, This
 
range is estimated to be between 
V°C as a minimum and 30'C as a max
imum (Holdridge, 1967 - p.18). In the tropics, 
it has been obser
ved that a temperature between 30'C and 32°C;even with full shade

and adequate soil moisture, produces stomatal closure in many

crop species, and all 
growth and water movement tend to cease.
 

Figure 11-5 taken from the 
text "Life Zone Ecology" (Holdridge, 1967-

Figure 2) shows the range in temperature, latitude, and elevation
 
of the tropical and subtropical forest life zones.
 

L 

AC 
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Figure 11-5, Approximate Guideline Loo9Positions Of Latitudinal 
Regions And f'ltitudinal Belts Of Holdridqe's
World Life Zone System
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The five life zones that cover 
95 percent of western Nicaragua,
in order of their extent, are Subtropical Moist Forest, Subtropical
Dry Forest, Tropical Dry Forest, Tropical Premontane Moist Forest,
and Tropical M1oist Forest. 
 The remaining seven
ted to zones are restricoccasional 
higher plateau and mountain areas 
with comparatively high rainfall.
 

1. SUBTROPICAL MOIST FOREST
 

The Subtropical Moist Forest 
life zone
total extent of 15,400 square 
in western Nicaragua has 
a
kilometers.
the transition zones 

This figure includes
from the Subtropical Moist Forest to Tropical
Moist Forest, to Tropical Wet Forest, and 
to Subtropical Dry Forest
life zones which are shown the map to
on 
 be of significant size.
The Subtropical Moist Forest 
zone
includes most of the 
is by far the most extensive. It
land that is cultivated, excepting that used
for growing coffee south of the city of Managua, and 
some areas
near the 
town of Tipitapa which 
are used principally 
for cotton pro

duct ion.
 

The subtropical 
moist climate, with 1,000 
to 2,000 millimeters of annual 
precipitation, 
is desirable both 
for formation of fertile soils, 
and the production of 
a wide range of
trees for lumber, fruit, and 
a wide variety of plants
are 
well suited to the production of food 
that
 

and fiber crops.
 
Characteristics of many of the 
soils of the Subtropical
Forest Moist
zone in the northern part of Nicaragua, most 
of which
is more than 500 meters above level,
sea 
 will be described in
a subsequent report when the 
soils are surveyed, robably late
in 1970 or 
in 1971. It is estimated that they wil
greatly from the not differ
soils near Matagalpa and Condega, which 
are
moderately deep, and 
are classed 
as fertile Argiustolls and Haplustolls. 
 High yields of coffee and vegetables 
are obtained
from these soi s. The associated shallower soils, most
are mapped as land nf which
types, have a dark-colored surface soil
are 
stony and steep; they are also qe'ierally fertile and 

and
 
are used


for unimproved pasture.
 
In the 
rest of this 
life zone, which has elevations of less
500 meters, the soils in the 

than
 
valleys and on slopes up
cent have a wide to 15 perrange in characteristics and 
are discussed elsewhere. 
 They include the following associations as 
shown on the
general soil 
map,(Plate 11-4): Chinandega-Telica, La Mora-Le6n,
Buenos Aires-Guadalupe, Zambrano-Plejapa, Nindirf-Sgbana Grange,
and Padre Rarios-Mlanzanillo. 
 These soils are qenerally suited to
a wide range of crops, including cotton, 
corn, sorghum, sesame,
peanuts, 
tobacco, irrigated and dryland rice, irrigated and dryland sugar cane, irrigated bananas, 
and such fruits as mangos,
avocados, and plantains.
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in this same 
life zone, below 500 meters in elevation, but on
slopes that exceed 15 percent, the soils range in depth mainly
from shallow to moderately deep. 
 They are used for pasture and
tree crops.
 

2. SUBTROPICA!. DRY FOREST
 

The Subtropical Dry Forest life zone 
has a total extent of 6,050
square kilometers. 
 It embodies the driest parts of Nicaragua.
The average annual rainfall in this 
life zone ranges from 800 to
1,100 mm. About half of the 
area 
is in the midpart of this
zone; 
the rest is in a transition to 
life
 

more moist conditions.
 
Most of the 
land in the Subtropical Dry Forest life zone 
is used
for pasture, but significant areas are 
used for growing cotton;
small areas are used for corn 
and sorghum. Irrigated rice is important on the black clay soils 
or Vertisols. 
 These Vertisols
are formed as 
a consequence of the comparatively low loss 
of bases
from the soil 
by leaching, and rapid breakdown of rock material
which has 
lead to the formation of soils 
high in montmorillonitic
clay. Vertisols are extensive, and are fertile, but
to cultivate. are difficult
They are well suited 
to rice under irrigation, however, and two 
or three crops a year are possible. Other soils
clude Olocct6n-Chilamatillo association and 

in-

Vertic soils.
 

The woodland and pasture suitabilities, 
as well as yields of
cultivated crops on 
the soils 
in this life zone, are discussed
in Chapter IV of 
this report.
 

3. TROPICAL DRY FOREST
 
The Tropical Dry Forest life zone, 
and the transition to Subtropical Moist Forest zone, have a total 
area of 5,000 square kilometers. The Tropical Dry Forest occurs
southern part of Nicaragua, as follows: in four areas in the
two small areas border on
the Pacific Ocean and 
two border Lake Nicaragua. Of the latter,
one is north and one south of the town 
of Rivas.
transitional Of the two areas
to the cooler Subtropical Moist Forest,
south,and southwest of Rivas; one is east,
the other is further southwest of
Rivas and borders on the Pacific Ocean. 
 The areas which 
are transitional to the Tropical Moist Forest life 
zone are extensive.
They occur in many 
different parts of western Nicaragua, extending
from a point a few kilometers north of Rivas 
to the border of Honduras northwest of Ocotal. 
 The average annual rainfall here is
1,000 to 2,000 millimeters.
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Most of the soils in the Tropical Dry Forest life zone are used
 
for pasture, and some are used for both pasture and woodland. The
 
species of vegetation and the suitability of the land for woodland
 
and pasture is included in Chapter IV. Limited areas are used for
 
growing cotton, corn, sugar cane, and sesame without irrigation;
 
small areas are irrigated and used for growing rice and sugar cane
 
and a few irrigated fields are used for growing peanuts. Soils of
 
this life zone include the Los Cedros-Santo Domingo, Nagarote-San

Jose, Rivas, Ingenio Dolores, Buenos Aires, Nahualapa, Zambrano
 
and part of the San Rafael series. Suitabilities and yields of
 
crops on these soils appear elsewhere in this report.
 

4. TROPICAL PREmONTANE MOIST FOREST
 

About 3,800 square kilometers are in the Tropical Premontane Moist
 
Forest zone. [lost of this zone occurs in one body surrounding the
 
town of San Marcos, which is about 30 kilometers south of Managua.
 
A small area is near the settlement of San Ubaldo where it borders
 
on the east shore of Lake Nicaragila. Three small areas surround
 
volcanic peaks on the islands of :,ietepe and Zapatera in Lake Nica
ragua.
 

Three transitional zones with an extent of about 1,800 square kilo
meters are included in the total area of this life zone. They are
 
as follows:
 

Tropical Premontane Moist Forest, warm tropical transi
tion,
 
Tropical Premontane Moist Forest, subhumid transition,
 
and,
 
Tropical Premontane Moist Forest, subtropical transition.
 

The soils in the Tropical Premontane Moist Forest life zone are
 
generally well suited for growing many crops, including coffee,
 
citrus, bananas, corn, vegetables, etc, The areas best suited
 
for coffee are those above 500 meters (1,641 feet) in elevation;
 
here, where the soils are deep and productive, they are used chief
ly for growing coffee. lost of the transitional areas are used for
 
pasture, but could be used for a variety of crops such as coffee,
 
citrus, avocados, and other fruits and vegetables. Some small areas
 
are used for growing oranges and grapefruit. Soils of the Masatepe-

Pacaya association are in this life zone. The average annual pre
cipitation varies from 1,000 to 2,000 millimeters.
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5. TROPICAL 11OIST FOREST
 

This life zone has a total extent of 1,750 square kilometers, most
 
of it in the extreme south where it borders the southern part of
 
Lake Nicaragua. A small area northwest of Sapoa 
is transitional
 
to a dryer life zone. The rest, an area of moderate size, is in

the north and includes a hilly to mountaineous area which extends
 
in a northwesterly direction from a point about 15 
kilometers north
west of Chinandega to the Pacific Ocean and the Gulf of Fonseca.
 

The area in the south which includes the Sapoa and CArdenas series,

and some steep slopes of the San Rafael series, receives rainfall
 
for about nine months of the year, compared to six months for most
 
other parts of western Nicaragua. The soils in the southern area
 
are generally well-drained clays that are well 
suited for grazing.

Rainfall ranges here from 2,000 to 4,000 millimeters annua ly.
 

The soils in the area northwest of Chinandega include the Cosig'6ina,

El Tanque, and Padre Ramos series. Vost of these are used for pas
ture, however, on Cosigina and El Tanque soils, cassav3,
some corn,

and sesame have been grown. Peanuts should do well on these soils,

and a variety of cro 1.could be grown the nearly level
on to gently

sloping (0-8 percent) Padre Ramos soils.
 

6. SUBTROPICAL WET FOREST
 

The total extent of this life zone is 560 square kilometers. One
 
small area is high up on 
a volcanic peak northeast of Chinandega,

another area of about 30 square kilometers covers the topmost part
of Volc~n CosigUina, and several other areas 
are in the highlands
 
north of latitude 13' N.
 

A very large part of the land in this zone is too steep, and
 
some 
is also too rocky, for crops. Most of the land, however,
 
has some value for range and woodland, as indicated in Chapter IV.
 

Where the soils are suitable and slopes are not too steep for
 
growing crops, coffee, citrus, beans, vegetables, corn and many

other crops should produce favorable yields. The average annual
 
precipitation is from 2,000 to 4,000 millimeters.
 

7. SUBTROPICAL LOWER MONTANE MOIST FOREST
 

This zone, with a total 
extent of 330 square kilometers, occurs
 
in many comparatively small areas, principally north of latitude
 
13'N. Several areas are northeast of Estelf, others east of Tel
paneca, and a few west and northwest of Ocotal. Much of the soil

in this zone, has very steep slopes, is mapped as land types, and
 
is used only for range and woodland. Where the slopes are not
 
too steep and the soils are suitable, coffee, citrus, corn, beans,

and vegetables are well adapted. Annual precipitation averages

1,000 to 2,000 millimeters.
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8. TROPICAL LOWER MONTANE WET FOREST
 
This unit with 
a total 
extent of about 3.20 kilometers, 
occurs
on and near the tops of the two volcanoes, Ometepe and Mombacho.
It consists of rockland that has 
no value for woodland or range.
Precipitation here annually averages 2,000 
to 4,000 millimeters.
 

9. SUBTROPICAL LOWER MONTANE WET 
FOREST
 

The total extent 
of this life zone is 323
small area square kilometers. One
occupies the 
topmost part of volcanic peaks northeast
of Chinandega, and other areas 
are in the northern part of western
Nicaragua, where 
they are associated with, 
but occur
vations than, at higher eleareas 
of the Subtropical Wet Forest
above. lands described
These areas are mostly too 
steep or stony, or
too shallow, to be the soil is
used for crops; they be
can used for woodland
and range. 
 Where the slopes and soil 
are favorable, coffee, citrus
and vegetables may be grown. 
 The vegetation and the suitability
for woodland 
and range appear in Chapter IV. Included with
life zone is a three-square kilometers this
 
Wet or area of Subtropical Montane
rain forest. 
 It occurs on the highest peak 
in the country,
Cerro Mogot6n, which is more 
than 1,900 meters
the Honduras above sea level on
border. It supports a dense cover of pines and
and an understory of shrubs oaks
and grass. The 
average precipitation
in this 
life zone is 2,000 to 4,000 millimeters annually.
 

10. TROPICAL PREMONTANE WET OR RAIN 
FOREST
 

This has a total 
extent of 37 square kilometers, and 
is confined
to two small areas 
that occur in bands two-to-four kilometers wide
that encircle two volcanoes short distances below the peaks. 
 One
volcano is Ometepe, the other Mombacho. Included with this
unit is a one-square kilometer area 
map


of Tropical Lower Montane
Moist Forest which 
occurs 
on the
Nicaragua. peak of Volcan Maderas in Lake
'These are principally steep rocky lands
almost no value other than 
that have
 

as a source of runoff water that might
be used on 
lower lying lands. Precipitation here annually averages
2,000 to 
4,000 millimeters.
 

F. AGRICULTURE
 

Most of the Pacific Area is agriculturally well developed.
includes very small It
subsistence-type farms having 
a fraction of a
hectare to three or 
four hectares of cultivated land; large,
vidually owned and indioperated commerciai
hectares each; farms having 35 to inO0O
and very large corporate-ovined, plantation-type
farms which feature both production and processing of crops, 
primarily for export. There are 
an 
estimated 30,000 subsistence type
farms, 2,000 individually owned commercial 
farms, and 5 corporateowned, plantation-type farms 
in the area.
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rarming metnoas are 
generally quite primitive on many subsistence
 
farms which are concentrated around 
major centers of population

and date back to the 15th Century. Commercial farms and planta.

tions use modern methods, including mechanization and use of agri
cultured chemicals. Commercial operations have been expanding

since World War II, and corporate-plantation types have operated

for tile last 70 to 80 years.
 

The standard of living, by national and worh standards, is low
 
on subsistence 
farms, but moderately high to high on commercial
 
farms and plantations.
 

Agriculture employs considerable labor on commercial farms and on
 
plantations; businesses servicing agriculture employ many 
more.
 
Practically all of the labor on subsistence farms 
comes from the
 
family living on it,
 

The Pacific Area enjoys a disproportionate share of local 
markets
 
for farm crops and products of the arts and handicrafts because of

the concentration of population within its borders.
 

1. HISTORICAL CHANGES IN USES OF THE LAND
 

Since early settlement, agriculture, including crop, animal, 
and
woodland production, has been the most important use of the land.

Those who cultivate the land, live on 
it, excepting around towns
 
and cities. There has 
been only a relatively small shift of land
 
from agricultural use to urban uses such as housing, industry,

transportation, etc., 
but a marked shift from the original forest
 
cover to 
cropland and pasture. Now about 30 percent of the Pacif
ic Area 
is cleared of trees for cultivation or for improved pas
tures. Although 65 to 70 percent of the total area still 
retains
 
a forest cover of sorts, 
only about five percent of it is managed

for its woodland values. Most of it is managed for its pasture
 
values.
 

The management of cultivated land has 
changed radically from
 
early times, and changes are still taking place. Before the dis
covery of America, the beans,
natives grew corn, cassava, quequis
que (Xantosoma sp.), 
tobacco, and cocoa. The Spanish conquerors

introduced rice, sugar cane, and 
sorghum, which, together with
 
the native crops, were grown in small subsistence fields near
 
villages. Pastureland and 
virgin forest were dominant in the
 
rest of the area.
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Coffee cultivation began in the nineteenth century. Activity of
 
Volc~n Santiago in 1924-27 and again in 1956-57 severely damaged

nearby coffee lands, causing abandonment of many fields. Smaller
 
portions of such 
fields have since reverted to corn production.
 
Before World W.Jar Ii, most of the areas with best soils
the were
 
used for subsistence-type farming, except for a few plantations

in banana and sugar cane which were established in the Chinandega
 
area as long as S0 to 80 years ago. During pre-W-lorld War II pe
riods, tobacco -was raised extensively in the Departments of Masaya,

Granada, and Carazo; Masaya produced rice; Rivas produced cocoa;

and Le6n and Chinandega were known for their citrus crops. Coffee
 
was raised in high-lying areas around Rivas.
 

During the latter part of the period, sesame was introduced and
 was raised on much of the corn land in the Departments oF Managua,

Masaya, and 'iranada. During the same period, dryland sugar cane
 
displaced much of the citrus 
fruit area around Chinandega.
 

After World War II, the introduction of mechanization and agricul
tural chemicals revolutionized the agriculture industry, particu
larly in areas of good soils as around Chinandega and Le6n. Cot
ton raising began about 1950, and to a large extent 
replaced se
same, dryland sugar cane, and fruits near Chinandeqa and Le6n, and

tobacco, corn, rice, and cocoa on the better soils in other depart
ments. A decline in the market for cotton in the last five years,

has seen this crop replaced on marginal soils by sorghum, corn,

peanuts, and kenaf. There is a recent increase 
in the area of
 
irrigated rice, particularly in the area around Rivas.
 

Pasture and woodland, which include nearly three-fourths of the
 
total Pacific Area, also have undergone changes. Most woodland
 
areas have been cut over and the high 
value commercial species

removed. These areas now are managed more 
for pasture than they

are for production of wood crops. 
 Pasture are being improved on
 
the better soils by reseeding, fertilizing, and irrigating. The
 
larger part of the pasture and woodland, however, are still poor
ly managed.
 

2. CROPS 

The most important crops presently grown in the Pacific Area 
are
 
cotton, coffee, sugar cane, rice, corn, sorghum, bananas and plan
tains. Cotton, coffee, bananas, and cane are raised primarily on
 
commercial farms and go into both local ana 
export markets. The
 
other crops are produced for local markets and home consumption.
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Improved pasture
 

Cattle grazing 
on

improved pasture
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Crops which are of less commercial importance, or grown in small
er volume, include vegetables, pineapples, sesame, tobacco, beans,
 
ano citrus or other tree fruits. Many of these crops, together
 
with corn, rice, and pasture are raised on subsistence farms.
 
Other crops which show promise of increase in the area include pea
nuts, cassava, sisal, kenaf, and castor beans. Annual planted
 
crops are 	nearly all raised during the wet season, mid-May to No
vember, because of the very low rainfall during the December to
 
mid-May dry season. The climate, other than the seasonal rainfall,
 
is well suited to year-around cropping.
 

Table 4 shows the hectares of eiqht crops raised in each of the
 
seven departments of Nicaragua correspondina roughly with the area
 
of the survey report. Information is shown for two periods 1962
63 and 1967-68. More complete information of the number of hec
tares in different crops and manaqement practices required by dif
ferent soils is shown in Chapter IV.
 

Table 4. 	 Trend In Total Area Used For Major Crops In Seven
 

Departments Of Nicaragua* (Area In Hectaresi
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3. PASTURE 

Native pasture is the most economical source of feed for cattle.
 
It is also the most effective ground cover for stabilizing soils
 
and protecting the-m against erosion. The total area in pasture
 
in the Pacific Survey Area, according to the 1968-1969 land-use
 
survey, was about 10,450 sauare kilometers or 65 percent of the
 
Surve 'YArea. This consists mainly of native or unimproved pas
tures, but includes some improved and open woodland pasture. In
 
addition, about 900 square kilometers of forest land was used for
 
grazinq; this is about 5.5 percent of the Survey Area.
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4. LIVESITOCK1
 

Cattle and horses were brought to Central America from Spain 
soon
after the discovery of Pmerica in 1492, 
and since then have
increased in number with 
the increase in human population. Cattle
have been used for meat and 
milk nroducts, oxen for transportation

and tilline the soil, and 
horses principally for transportation on
 
farms and on the range.
 

a. Beef Cattle
 

The raising of beef cattle has 
been on the increase to supply the
increasing local demands. 
 In addition to 
the local market, limited numbers of 
live beef animals have been exported to other Cetral
American countries and to 
Per6 for many years.
 

Improvement of herds 
for many years has been principally by selection and breedinn of the 
better quality animals with Santa Gertrudis being considered one of the best breeds of beef. During 
recent
 years, Brahamas have been used crossed with Brown Swiss
or 
 and
other breeds. Brahamas or crosses 
of Brahamas with cross-breeds
 
are used for oxen. Some artificial insemination has 
been used.
 

In 1969, a total 
of 276,429 animals were slaughtered. Fifty-four
percent were consumed locally; 
the rest were exported. Tanned
hides and leather are used 
for national needs, and an appreciable

quantity is exported to Central American countries, the United
States, and Germany. In recent years, 
frozen or refrigerated,
dried, smoked, pickled, 
and canned meats have been exported, principally to the United States, with 
lesser quantities to Costa Rica,
PanamA, Puerto Rico, 
and Belgium. 
 This industry is on the increase.
 

1 Ministerio de Economla, 
Industria y Comercio, 1969,

Nicaragua Comercio Exterior: 
 Volume I; Latinoconsult
Argentina, S. A, 1968, Intervenci6n Operativa para El

Desarrollo Ganadero: 
 Volume I, Relaci6n rinal, pub
lished for Banco Central, and Banco Central, Dr. G.
Sol6rzano A., 
Chief Agronomist of the Department of

Economic Studies, personal interview.
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b. Dairy Cattle
 

The dairy cattle industry in the Pacific Area is well developed to
 
supply milk products for each locality. A total of 280 dairy farms
 
are located near the larger cities and towns. One farm near Rivas
 
has 1,200 milking cows. Other large dairy farms are .,ear Managua,
 
Le6n, and Chinandega. The dairy farmers use milking machines and
 
other modern equipment.
 

Several different breeds of dairy animals are raised. The
 
greatest number are Brown Swiss, followed by Guernsey, Holstein, and
 
Jersey. There are also some Ayrshire, Red Polls, and mixed breeds.
 

Milk production in 1963, was 15,300,000 gallons; in 1969 it was
 
36,568,000 gallons. Nearly all milk and milk products are consum
ed in Nica'ragua, except for some powdered and canned milk which is
 
exported to Central American countries, the United States, and
 
Europe.
 

c. Swine
 

The number of swine in Nicaragua, seven months or more in age, was
 
385,000 in 1969. The number slaughtered was 200,000. Five com
paratively large operators raising swine are located at the follow
ing locations: Le6n, Chinandega, Estelf, Cofradfas, and Ticuantepe.
 
The principal breeds include Duroc Jersey, Poland China, Hampshire,
 
Landrance, Yorkshire, and a cross-breed of Yorkshire known as Hi-

Lean. About 60 percent of the total production is exported prin
cipally to other Central American countries; the rest is consumed
 
locally.
 

d. Horses and Mules
 

In 1969, there were 67,968 horses, 8,215 mules, and 5,375 donkeys
 
in Nicaragua. Most of the horses are offspring from the first
 
animals introduced, and some are crossbreeds with other animals
 
introduced at later dates. The greatest number of principal breed
 
is the Criollo or native horse and comparatively few animals are
 
of other breeds. Breeds of saddle horse and Peruvian (La Peruana),
 
Arabian (Arabe), Palomino, and British Pure Blood (Inglds Pura
 
Sangre); the Cuarto de Milla is used for field work. Horses,
 
mules, and donkeys are used as a means of transportation on the
 
range and in areas where there are no roads.
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Modern poultry farms 
are located near 
the cities and larger
Cornish and Vantress cross towns.
 
Legorn and 

are used principally for meat, Hy Line
Kimber Legorn

Plymouth Rock, 

are used principally for egg production;
Rhode 
Island, and New Hampshire breeds
dual purposes, eggs are used for
and meat. 
 A few ducks 
are raised on
number of farms, especially on subsistence farms 
a large


and around the
homes in urban 
areas.
 

In 1968, 
the number of chickens marketed for consumption
4,361,000; was
in 1969, it was 
5,190,000. 

eggs A total of 17,715,000
were produced in 1968; 
and 19,487,000 in 
1969.
 

f. Bees 1
 

The production of honey is important in the Department of Managua, Masaya, Carazo, and Granada, 
and of some importance near
the towns 
of tatagalpa and Jinotega. 
 The production is not
portant in the imcotton-growing 
areas because of
use of insecticides. the extensive
The number of bee hives
Area is estimated in the Pacific
at 1,500 in 1970, with 
the production per
hive being about 75 kilograms of honey. 
 A total
grams per hive of 100 kilois reported 
in the coffee-growing 
areas.
 

5. FOREST AND FOREST 
INDUSTRIES
 
Originally, woodland covered nearly all 
the lands
Area. About 35 in the Pacific
percent has 
been cleared from trees, and
used for cropland and is now
improved pasture. 
 The cleared ar2as
erally include the better soils. 

gen-


Most of the 
area which remains 

logging from the 

in woodland has been exploited by
standpoint of pasture
land use rather than for wooduse. These areas generally include land either too
farm, or with shallow rocky soils. steep to
Grazing is usually uncontrolled, seriously reducing the 
value of the forests for wood

products.
 

1 
Infonac, Department of Agriculture, Ing. 
Alcides Montiel
in a personal 
interview provided information about bees.
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!.lost 1andcruners wi til .codl and property are not of the poaware 

tential value of their timber resources, and what logging is
 
done, is usually done by hand labor. Little reforestation is
 
practiced. These conditions 
are not apt to chanqe until a
 
national forest policy is developed which encouranes proper man
agement of the woodland resources.
 

There now are about 40 sawmills, located mostly in urban 
centers
 
serving the Pacific Area. 
 These mills, using old machinery and
 
attiquated methods, turn out construction lumber. The lumber is
 
not dried or graded according to quality, yet it finds a ready
 
local market.
 

About 70 to 80 percent of the milled construction lumber is from
 
Pochoce trees (Bombacopsis quintum), however, Cedro (Cedrella me
xicana), GenTzaro (Samanea saman), 
and Guanacaste (Enterolobium
 
cyclocarpum) are also logged.
 

Milling costs vary from 60 to 150 cordobas per flete. A plywood
 
plant is located at the mouth of the Tipitapa river, but the
 
source of raw material is outside the area included in this
 
survey.
 

The woodland in the Pacific Area is all privately owned, and log
ging is done either by a commercial logger, who pays the land
owner for the privilege of exploiting his timber, or by the wood
land owner himself. The value of logs depends both 
on the species
 
and the distance to the mill. Pochote logs are sold at 
the mill
 
for 250 to 270 cordobas ($36.00 to $40.00) per flete.
 

Woodland has been used extensively for fuelwood production in the
 
past, but this use is diminishing in urban areas because of the
 
widespread use of fuel oil or gas for domestic cooking.
 

To date, there has been little interest in using the forests for
 
recreation and aesthetic values, 
so no national or municipal
 
forests have been set aside to be managed for this purpose.
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E. SkIL CONSFrVATI;I PPOPLE"rS ON: CPOPLUD 

a. Erosion
 

The most severe conservation problem on 
cropland of the area
erosion due is
to both water and wind.
 
Water erosion 
is most severe on

tured soils which 

medium and moderately coarse texare used in production of
row crops, intertilled annual
and the hazard increases with the
There are two periods of the year when 
slope of the land.


fields
nerable. are especially vul-
The 
first period is late 'lay,
land newly cultivated for planting, 
when heavy rains fall on
 

vided ground and before the crop has
cover. pro
toward the end of the 

The second critical period is in November,
rainy period, after the soil
turated; all has become sasloping cultivated fields 
are vulnerable at 
this time.
 
Sheet and aully/erosion both occur, and
dividing fields in some areas aullies
into small patches. Cultivated land at 

are
 
of volcanoes, the base
and the steep cultivated slopes 
on subsistence-type
farms are particularly vulnerable to 
gullying.

The soils of the area,

have a high infiltration 

mostly derived from volcanic materials,
rate, but 
once
ed by running water, they 
soil particles are detachare 
easily transported down the
because of their light weiqht. 

slope
 

AV
 

Aerill 
view of stronqilv eroded soils
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Sediment deposition is common on the lower-lyinq lands and in
 
roadside ditches after severe storms in cultivated areas. The
 
water erosion problem has been recognized by farmers in cotton
producing areas particularly, and they have practiced terracing
 
on a large scale.
 

Wind erosion occurs during the dry windy months of February,

March and April. Fields which were planted to cotton the pre
vious season are especiilly vulnerable, because it is a conmon
 
practice to burn the cotton residues immediately after harvest
 
is finished as a pest control measure. Soils with sandy surface
 
textures ordinarily are more susceptible than are those with loam
 
or clay texture, however, all will erode under poor management.
 

The wind erosion hazard generally is most severe in the Chinan-

dega-Le6n cotton-raising area, and is not as clearly recognized
 
by as high a proportion of farmers as is water erosion.
 

b. Poor-Drainaqe
 

Despite high rainfall, most soils in the survey area are adequate
ly drained for most agricultural crops. The exceptions to this
 
are (1) low areas around the big lakes, (2) tidal areas along the
 
ocean, and (3) the broad valley along the river draining into the
 
Gulf of Fonseca in the extreme north.
 

These locations have considerable land areas with a high water ta
ble and/or seasonal overflow. Practicability of wholesale drain
age to make possible the production of crops not now adapted is 
questionable, particularly in tidal areas. In addition to these 
major areas of r.oor drainage, local sriall areas occur else, here. 
These are crv rion - ,-rtic and in Vertisols. Ther'-s i4 the soils 
fea iilir.: ir 1 sits improve crop adaptation ando n Iuch to 
production vus, e _:: lied for each location, and depends to a 
consideraie ierreo on the availability or cost of installing major 
drainaqe * iriials .o serve a sizeable area. 

c. -oil Salinity, 

Saline or alkali-affected soils are quite limited in the area, be
cause most soils are permeable and occur in hiqh rainfall areas.
 
The most extensive areas of soil salinity are in the lowlands be
tween lakes !Managua and Nicaragua, and along Estero Real and R1o
 
Negro in the north. The soils affected are La Calera and some of
 
the Tisma soils between lakes 'lanagua and N'icaraqua, and the Rio
 
Negro soils together iith limited areas in tidal flats used for man
grove production in the north. The high boron content of the waters
 
of Lake 'lanagua would nose a salt problem for many soils and crops,
 
should this water be used for irriqation.
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Ciapter III
 

GENERAL SOIL AND LAND-USE MAP
 

A. GENERAL SOIL ASSOCIATION MAP
 

The general soil association map (Plate II-4, shows, 
in color,
the 	soil associations in the Pacific Survey Area. 
 A soil association is a landscape that has 
a distinctive proportional pattern of soils and consists of one or 
more major soils or land
types and a number of minor ones. 
 It is generally named after

the two or three major soils.
 

The association of this 
survey area, whose total 
extent is nearly
a seventh of all Nicaragua, is much broader in scope than countysize areas, 
which is the common unit area 
of surveys in the
United States. In reality, it 
is an association of associations
 
or a macroassociation.
 

The pattern of occurrence 
is not uniform throughout a map.unit
as mapped in this survey area, 
although within each map unit
there is 
a recurring pattern of associated major and minor soils,
coinciding primarily with the pattern of the parent material,

and to 
some degree on slopes.
 

A map showing soils associations is useful people who want 
a
general 	 to
idea of the soils in the survey area, who want 
to compare
different part of the 
area, 
or who want to know the location of
large tracts that are suitable for a certain kilid 
of farming or
other land use. Such a map is not 
suitable for planning the
management of 
a farm or a field because the soils in any one
association ordinarily differ greatly among themselves in slopes,
drainage, permeability, and other characteristics that affect
management. 
 The soils of the Pacific Survey Area have been
grouped into 17 soil associations. 
 These are discussed below
under four major categories on 
the 	basis of their suitability
for 	the production of crops and pastures, 
as follows:
 

1. 	Soils suited 
for 	row crops under intensive farming
2. 	Soils 
suited for mixed crops and pastures

3. 	Soils suited for coffee crops

4. 	Soils suited for pasture, woodland, and special
 

crops.
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I. 
SOILS SUITED FOR ROW CROPS UNDER 
INTENSIVE FARMING
 
This group comprises the largest b'ock of the best soils 
in the
Pacific Survey Area and embraces
dissected, mo.t of the smoothest, least
areas 
in the Nagrandan Plains and
regions. Fields Rivas Plains subare 
large and lend themselves well
scale mechanized farminq. to large-
Most of the
crop land produces only one
a year, during the wet 
season.
duce two crops Most of this land could proa year under proper irrigation, as 
evidenced by
those farme"s currently taking advantage of the 
land's total
production capability.
 

a. 0.in6ideqa-Rancherfa-Telica 

Association 
(1
 

Deep, well-drained foams; 
sCones 0 to 
15 percent.
 
The dominant soils of this association 
are 
deep, well-drained,
moderately permeable boams with a moderately high available moisture capacity and a moderate content of organic matter in the 
surface and upper pa,-t of the subsoil.
brown to They have a very darkvery dark grayish-brown surface soil
lowish-brown sut ;oil, and a dark yel
dark-brown subsoil. 

except the Chinandega soil, which has 
a
The soils have mostly nearly level
gentle slopes (0 tc 4 percent), but 
to very


some have gentle and strong
sl9pes (4 to 
15 percent).
 

The soils 
in the association occupy broad, ash-covered plains
that slope gently from the chain of volcanoes of the Marrabios
Range on tite 
east toward the sea
Real on the north. 
on the west, and toward Estero
This association falls mostly in the Nagrandan Plains and 
a part in the 
Northwest Plains, which 
are weakly
dissected by intermittent, deeply incised, nearly vertical
sloped streams sideoccurring at widely spaced intervals. 
 These
streams cannot be crossed by agriculture machinery. 
Permanent
streams 
are 
few in number.
 

The total 

kilometers. 

extent of the association is approximately 868 square
The soils that make up the association, and the percentage of each, 
are as follows:
 

Chinandega (23), 
Rancherfa (22), 
Telica (18),
(9), Guadalupe (7), El Ingenio
Chichigalpa (7),
(5), Monterrosa Villa Salvadorita
(3), Manzanillo (2), La Lapa (2),
(1), La Esperanza (1), Argolla

and Alluvial soils (1).
 

All of these soils 
are 
formed from volcanic ash of Quaternary age
and exhibit similar chemical 
ard physical characteristics. 
 The
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main differences among them are in the color of the subsoil and
 
in the nature of the substratum, as some are underlain by tuffs
 
of different textures and degrees of cementation, some by basaltic
 
scoria, and others by breccias.
 

The soils of this association are among the best in the country,
 
are intensively cultivated to row crops, principally cotton and
 
sugar cane, and are well suited to all adapted crops.
 

Runoff from these soils is mostly slow to medium, and the hazard
 
of water erosion when planted to row crops is slight to moderate.
 
The hazard is greater on local steeper slopes where the surface
 
is not adequately protected by vegetation. On soils having slopes
 
greater than one percent, a gradient terrace system is needed for
 
annual row crops. Wind erosion is also a hazard, especially dur
ing seedbed preparation, and measures are needed for adequate

control. In order to obtain optimum yields of adapted crops, it
 
is necessary to fertilize the soil and use good management prac
tices.
 

b. La Mora-Le6n-El Tanque Association (2)
 

Deep, well-drained sandy loam; slopes 0 to 15 percent.
 

La Mora, Le6n, and El Tanque soils, which are the dominant soils
 
of this association, are deep, well-drained, sandy loams that
 
have moderate permeability, moderate available moisture capacity,

and moderate amounts of organic matter. Most are low in avail
able phosphorus and medium in available potassium. In general,

they have very dark-brown to very dark-grayish-brown surface
 
soils and subsoils.
 

The association occurs mostly on nearly level to strongly sloping
 
areas of the Nagrandan Plains and part of the Northwest Plains
 
subregions. The plains are covered by volcanic ash and are mod
erately dissected by steep-sided, deeply entrenched, uncrossable
 
drainageways which occur at widely spaced intervals in the west
ern part, but are more closely spaced in the foothills. Most of
 
these drainageways carry water only during and after heavy rains.
 
Many of them serve also as secondary roads or are parallel to
 
them. These roads become impassable to vehicles during much of
 
the rainy season because of washouts. Perennially flowing streams
 
are few in number.
 

The total extent of this association is 540 square kilometers.
 
The dominant and included soils in this associationand the per
centage of eachare as follows:
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La mora (35), Le6n (31), El Tanque (12),
(6), Cosigina (6), Las Colinas
El Chonco (4), L.ava flows
Cosmapa (1), (3),
Guadalupe and Vertic soils 
(1).
 
The dominant soils occupy a part of
sloping Nagrandan Plains 

the broad, ash-covered, gently
between the
Association Chinandega-RancheriaTelica
on the 
west and the Marrabios Range
included soils, which on the east.
are coarse textured, consist of El 
The
 

Cosmapa, and Las Colinas soils that Chonco,

and foothills at occur on dissected plains
the 
base of the Marrabios Range; slopes
soils range up of these
to 30 percent.
 
Vertic soils 
occur 
throughout the association in local
The Guadalupe soils depressions.
occur near 
the border of this
adjacent ones. Extending associatign with
as
to the north, are 

tongues from the volcanoes, which are
lava 

faces which 

flows of rough, jagged, or bouldery
serve to compartmentalize sur
some 
of the plains in the
eastern part.
 

All soils 
in this association are
Quaternary age. 
derived from volcanic ash of
El Chonco, Cosmapa, Las
soils are generally lighter textured and 

Colinas, and Cosigiina

have slightly lower
available moisture capacities, shallower rooting zones,
lower suitabilities for crops than the dominant soils. 

and
 
Guadalupe soils 
are loam, and are The
 
Guadalupe-Vertisol association, and 

extensive in the Buenos Aires-

Vertic soils are described there.
are The
nearly black, moderately well-drained clay 1oams,
and clays of depressions.
 

The dominant 
 soils 
of this group on
intensively to 
smooth slopes are cultivated
row crops such 
as cotton,
sesame. They corn or sorghum, and
are moderately well 
suited to 
most row
not for bananas crops, but
or plantains. Fertilizer is needed for satisfactory yields.
 

Runoff from these 
soils 
is slow to medium, and the water erosion
hazard is slight to moderate, depending on
conservation practices slope gradient. Good
are needed 
for the production of row
Wind erosion is also crops.
a hazard and measures 
to control 
it are
necessary.
 

c. Buenos 
AiresGuada upeVertisol Association 
(3)
 
Deep, well-drained to 
poorly drained soils; 0 to 15 
percent slopes.

The soils of this 
association occur on 
nearly level 
plains of low
relief in 
two widely separated areas: 
the Buenos Aires soil 
and
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its associates occur 
in the south in the Rivas Plains subregion.

The Guadalupe soil and its associates occur in the west in the
Nagrandan Plains; 
the total area in the association is 300 square

kilometers.
 

Slopes of the soils 
range from 0 to 8 percent, but commonly they
are from 0 to 4 percent, 
 All of the soils are formed from recent
volcanic ash of varied mineralogical composition which covers 
the
plains. 
 In general, they have moderate available moisture capac
ity, moderate amount of organic matter in 
the surface soil and
 
upper subsoil, low available phosphorus, and medium traces 
of
 
potassiu m.
 

On the plains in the south, the Buenos Aires soil and its associates comprise 38 
percent of the total map-unit area. The Buenos
Aires (23 percent) occupies the higher parts of the plains. 
 it
has a very dark-brown surface soil 
and dark grayish-brown to dark
reddish-browii subsoil. In the lowest parts of the plain 
are the
dark-colored somewhat poorly to 
poorly drained soilS consisting

of Panzaco clay loam (4 percent) where the underlying material is
lacustrine sediments, and Ingenio Dolores silty clay loam (7 percent) elsewhere. In intermediate positions is the moderately well
drained Gil Gonza'lez silty clay (3 percent). 
 The Buenos Aives

soil is farmed extensively to sugar cane, while most of the 
others
 are 
used for rice and pasture. Some of the better drained soils
 
are also used for fruit crops and vegetables. The Buenos Aires

soil is well suited to most adapted crops, and its erosion haz
ard is slight.
 

On the plains in the west, the Guadalupe soil and its associates
 
cover 44 percent of the total map-unit area. It consists of the
Guadalupe loam (7 percent), El 
 Polvdn loam (5 percent), El Ingenio
loam (2 percent), and Argolla loam (3 percent), all of which
 
occupy the higher, better drained parts of the plain.
 

Thse have a dark grayish-brown to 
very dark grayish-brown surface

soil grading into a dark-brown or yellowish-brown subsoil, but
dark reddish-brown in the Guadalupe soil. 
 They differ among each

other primarily in the lower part of the 
subsoil and 'inthe substratum. In the lowest parts 
of the plains are the poorly drained
nearly black Vertic clays (7 percent), El Realejo loam (3 percent)

and Alluvial soils (2 percent) on the flood plains. 
 In intermediate positions are the somewhat poorly drained soils 
consisting

of the Govena loam (3 percent), Porvenir Nuevo loam (7 percent),
and Paso Hondo loam (5 percent). The last two soils have 
a substratum of sand which is cemented in the Porvenir Nuevo soil but
loose 
in the Paso Hondo soil. The Goyena soil has a slowly permeable clay subsoil 
and substratum below 80 centimeters from the
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surface. 
 It differs from the better drained El
has L'qenio soil which
the clay substratum below depths of one meter. 
 All of the
Guadalupe and associated soils 
tend to
irrigated sugar cane. 
be farmed as a unit to
Where drainage in the poorly drained soils
has not been improved, the soils 
are used for pasture, but the
higher lying well-drained soils


is not a serious hazard on 
are used for cotton. Erosion
these soils because of low slope gradient.
 

On the broad flat plains, 
both in the west and south, and also
depressions among other higher lying soils, in
 
drained are the somewhat poorly
to 
poorly drained undifferentiated Vertisols. 
 They cover
about six percent of the map-unit area and represent the second
most eAtensive soil 
of the association.

they are used In their natural state
for pasture, but when drained and irrigated, they
are used for sugar cane 
and rice.
 

Along the coast of Lake Nicaragua is the Nahualapa loamy sand
(3 percent) developed from lacustrine sand.
drained, ;as It is excessively
a very low available moisture capacity, and
ceptible to is suswind erosion. 
 It is used in part for peanut produc
tion.
 

Generally,most acclimated crops

drained soils. 

are well adapted to the well-
Fertilizer and good conservation practices
required to are
obtain commercial yields. 
 Crop adaptability is generally low in the lower-lying, somewhat poorly drained soils,
and is moderate for nonirrigated sugar cane,
Drainage is needed on rice, and pasture.
these soils. 

sugar cane and rice 

With drainage and irrigation,
are adapted to
tisols, whereas the heavy black clays of Verin their natural state they 
are suited only to
pasture and woodland.
 

d. Nindirf-Sgbana Grande-Masaya Association (4)
 
Deep, well-drained, sandy loams 
to clay loams, some 
with hardpan;
slopes 0 to 30 percent.
 

This group of soils, covering an 
area of approximately 187
kilometers, occurs square
for the most part on a dissected alluvial
at plain
the base of Volcr; Santiago. 
 The plain has very gentle slopes
between deeply entrenched, nearly vertical-sided drainageways that
occur at distances of 
one to 

range from 0 to 

three kilometers. Dominant slopes
15 percent, but up to
ways. 30 percent along drainage-
The soils are derived from 
volcanic ash deposited
plains or on the
washed from the adjacent uplands.
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On the higher or upper parts of the alluvial plain, which is in
 
the Marrabios Range subprovince, the Nindiri soil and its asso
ciates cover about 41 percent of the map-unit area. The soils
 
are dominately well-drained saldy foams of moderate permeability

derived from scoria which is encountered within one meter of the
 
surface.
 

Nindirf soils, which compose 23 percent of the map-unit area, ad
join the Esquipulas soils, eight percent of the map unit, which
 
are extensive in the locality of the same 
name. Esquipulas soils
 
are similar to the Nindirf 3oils but have a slightly cemented sub
stratum. On the higher 
or upper parts of the plains are the San
 
Ignacio soils, composing 10 percent of the unit, which are sandy

loams of moderately rapid permeability. These soils have mod
erately high 
available moisture capacity, moderate amounts of
 
organic matter, low available phosphorus, and medium to high

amounts 
of potassium. They are used for citrus, vegetables, pine
apples, plantains, cassava, corn, and pasture. Pineapples do
 
especially well on the permeable San Ignacio soils, 
even on slopes

that exceed 60 percent. They can he planted on terraced hill
sides, with the area 
between terraces protected by vegetation.

The erosion hazard on most of the soils is moderate, except on
 
the steeper slopes, where the erosion hazard is severe when not
 
protected by vegetation. Good conservation practices are re
quired for successful crop production.
 

The Sdbana Grande soil and its associates cover about 31 percent

of the map-unit area in the lower part of the alluvial 
plain,

part of which is in the Tipitapa Plains subregion. The individual
 
soils and land types comprising this group, and their percentage

extent, are as follows: S~bana Grande loam (12), Cofradfas
 
loam (5), Mercedes loam (2), Alluvial soils (4), and Lava rock
 
land (9). All of these soils 
occur in close proximity to each
 
other and have similar color profiles that are characterized
 
by the Sabana Grande soils, which are dominant, and have d very

dark grayish-brown sandy loam surface and a dark-brown to dark
 
yellowish-brown subsoil. The Sabana Grande, and 
the soils asso
ciated with it, in general, have moderate available moisture
 
capacity, a moderate content of organic matter, low amount of
 
available phosphorus, and a medium amount of potassium, except

in the Cofradfas soil where it is high. The soils are used prin
cipally for cotton and peanuts, and, to a lesser extent, for
 
pasture and such crops as corn, citrus, and 
cassava. The con
servation hazard is slight to moderate.
 

The Masaya soil (19 percent) and the Nejapa soil (9 percent)

which zre discussed with it, 
comprise 28 percent of the map-unit
 
area. However, these two soils are not closely associated. The
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Masaya soil 
occurs 
in the vicinity of the city of Masaya, while
the Nejapa soil 
is in the western 
part of the map unit and
extension from the Zambrano-lejapa-Chiltepe is an
soils are formed association.
from volcanic ash and Both
 possess
or talpetate layer in the subsoil; 
a broken hardpan


derance to root penetration but 
this layer is a partial hin-


Masaya soil has moderately high 
not 
available 

to water 
moisture 

percolation. 
capacity and
 

The
 
a high content 
of organic matter in the
erately high surface layer and modin the subsoil. 
 The Nejapa soil 
has high available moisture capacity and moderate content of organic matter.
Both of these soils 
are

have medium amounts 

deficient in available phosphorus and
of potassium. 
 They are used for 
subsistence
farming of diverse crops and for pasture.
is medium to Runoff from these soils
rapid, and complex conservation practices
quired for annual are rerow; crops.
 
To 
obtain satisfactory yields of crops, 
all 
o, the soils
association require fertilizer, especially those high 

of the
 
in phosphorus.
 

2. SOILS 
SUITED FOR M1JXED CROPS AND PASTURE
 
The soils of 
this group occur 
in regions with
dissection than those of the preceding group. 


more relief and
 
moderately steep land Sloping and
 
slopes are 

is morE extensive, and fields with smooth
smaller. 
 Much c, this
and irrigation water is not 
group is in a dryer life 
zone
universally available.
farming can be conducted, but not Mechanized
 
over as large an 
area because
of interruption by poorly drained soils, steep drainageways,
more 
sloping land better suited for pasture than for crops. 

or

Conservation problems, too, 
are more numerous 
and complex than
in the preceeding group.
 

a. 
Los Cedros-Santo Domingo Association(5)
 
Deep to moderately shallow soils 
over hardpan; 0 to 
15 percent
slopes.
 

This association covers 
an area
occurs on nearly level 
of 438 square kilometers, and
to strongly sloping surfaces of the
Pidges subprovince. 
 The dominant soils Pacific


drained, modprately permeable loams 
are generally deep, well
 

formed from and clay foams that have been
'sent volcanic ash. 
 They are 
low in available phosphorus and have medium amounts of potassium.
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The most extensive soil, which covers 45 percent of the map-unit
 
area, is Los Cedros loam. It is closely associated with San
 
Lorenzo loan., covering seven percent of the map-unit area, and
 
Alluvial sofils, covering one percent of the area. The Los Cedros
 
and San Lorenzo soils occupy old highly dissected uplands known
 
as the Pacific Ridges which are a )art of the Pacific Coastal
 
Province. The relief is in tens of meters, and there are 
many

perennial and intermittent streams. The Los Cedros soils have
 
a very dark brown surface and a dark reddish-brown subsoil, and
 
possess a thicK continuous hardpan layer at depths of less than
 
70 centimeterswhich imposes a severe limitation 
to root pene
tration. The Alluvial soils occur in the narrow valleys and 
are
 
mostly well drained, but some areas of colluvial land are includ
ed which occur at the base of moderately steep slopes. The Los
 
Cedros and San Lorenzo soils have medium available moisture capa
cities, and the Los Cedros soils have a moderate content of or
ganic matter, while the San Lorenzo soil has a high content in
 
the surface and moderately high content in the subsoil. Both
 
soils are very deficient in phosphorus, and available potassium

is low in the San Lorenzo soil and medium in the Los Cedros soil.
 

Santo Domingo silt loam covers 30 percent of the map-unit area,

and is associated with Montelimar loam (5 percent), Huiste loam
 
(3 percent), and San Luis clay loam (10 percent). The Santo
 
Domingo soils occur on dissected uplands and have slopes that
 
range from nearly level to moderately steep. They also have a
 
hardpan layer, 
like the Los Cedros soils, which is a limitation
 
to root penetration. The Santo Domingo soils adjoin the Monte
limar, Huiste and San 
Luis soils which occupy nearly level to
 
very gently sloping, old marine terraces near the Pacific Coast.
 
These last three soils also have a hardpan layer, but it is thin
ner, broken, and occurs at greater depths than in the Santo Do
mingo soil, and is of little hinderance to root penetration. The
 
Santo Domingo soils have high available moisture capacity, the
 
Huiste moderately high, and Montelimar and San Luis moderate
 
capacities. All are moderately high to high in organic matter.
 

The soils on the ma-.ine terraces are used extensively for irri
gated sugar cane, but are moderately well suited for most crops,

with only a slight erosion hazard. Extensive areas of the Santo
 
Domingo soils on the smooth uplands are used for cotton, corn,
 
and sorghum, while the steeper areas are used for pasture. The
 
water erosion hazard on the steeper areas is moderate to severe
 
if the surface is not protected by vegetation.
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b. Chilamatillo-Olocot6n-Caimito 

Association (6)
 

Well 
drained clay boams with poorly drained black clays; 0 to
30 percent slopes.
 

The Chilamatillo and Olocot6n soils of this association 
are representative of the predominantly deep, well-drained clay foams
with reddish friable clay subsoils. Caimito soils
The
the somewhat poorly and poorly drained black clay soils. 
represent
 

cluded soils are Insandy bcams and loamy sands 
as well as shallow
soils and miscellaneous 
land types, which together comprise
much as as
23 percent of tnis association. 
 The total extent of this
association is approximately 1,398 square kilometers.
 
The soils and land 
types in this association, and their percentage
of total 
extent, are as follows: Chilamatillo (12),
(9), El Caimito (10), Olocot6n
 
(6), 

El Sauce (6), Larreynaga (6), Malpaisillo
El Sontol (6), Amatitin 
(5), San Gabriel 
(5), Vertic soils
(5), Coricepci6n 
(4), La Paz Centro (4), El Estero (4),
Cerro Negro (4), Vertisols (3), Momotombo 
Le6n (3),


(3), Alluvial
(2), Moderately steep soils
land (1), Lava flows (1), Tidal land and
Rock outcrop (1).
 

The soils occur dominantly or, nearly level 
to strongly sloping
areas 
in the Northwest ?>ains, Tipitapa Plains,
of the Nagrandan Plains, the southern part
' od parts 
of the Marrabios
inces. Slopes on Range subprovlocal 
hills and along entrenched drainageways

are steeper.
 

The Chilamatillo group, which 
covers about 29 
percent of the mapunit area, 
includes the Chilamatillo, Sontol, 
El
naga soils. The Chilamatillo soils 
Sauce, and Larrey

occur north and east of Tipitapa. Between these and 
the village of El 
 Sauce are
and Larreynaga soils, and 
the Sontol


further north, the El 
Sauce soils.
 
The Olocot6n group, which 
covers 
about 27 percent of the map unit
area, inc7h-des the Olocot6n, San 
Gabriel, El Estero, La Paz
and Amatitu'n soils. Centro,
The Amatitgn soils 
occur the furthest south
in the vicinity of Nagarote, followed by the La
to Paz Centro soils
the north in the vicinity of the town by the
then same name, and
further northeast 
in the vicintiy of Malpaisillo by the 
Olocot6n, San Gabriel. 
and El Estero sails.
 
The soils of both groups are reddish in color and are 
dlerived from
old volcanic ash deposits, and 
sume

ash. in part from recent volcanic
The Sontol soil, however, 
is derived from lacustrine sediments and 
the El Sauce soil 
from old alluvium. 
 These reddish
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colored soils have chiefly moderate available moisture capacities,

moderate amounts of orqanic matter, and medium amounts of avail
able potassiumiexcept low values for the Chilamatillo, Larreynaga,

and La Paz Centro soils, with a high value for the Amatitgn soil.
 
Phosphorus is deficient in all except the Sontol 
soils.
 

The Caimito group, which covers about 21 percent of the map unit
 
area, includes the Caimito soils, Vertic soils, unclassified
 
Vertisols, Papalonal, La Palmera, and Alluvial soils, and small
 
areas of tidal land. 
 These soils occur on low flat plains and

depressional surfaces. The most extensive are the Caimito soils,
 
which occur north of Lake Managua and are closely associated with
 
the Sontol soils. The La Palmera soils are associated with the
 
Larreynaga soils, Vertisols are associated with 
them also, but
 
they in turn are associated with the red soils of the Chilamatillo-

Olocot6n groups, and form a complex with the Chilamatillo soils.
 

The soils of the Caimito group are dominantly poorly drained, with
 
deep clays and clay loams that shrink and crack when dry, and ex
pand when wet. They have high available moisture capacity, mod
erate contents of organic matter, and mostly medium 
amounts of
 
available potassium and phosphorus.
 

The included soils in the association, which together cover about
 
23 percent of the map-unit area, consist of the following, ar
ranged in order of extent: Halpaisillo, Concepci6n, Le6n, Cerro
 
Negro, and Momotombo series plus miscellaneous land types. The
 
Malpaisillo soils are associated with the Olocot6n and San 
Gabriel
 
soils, while the Concepci6n soils a 'e an association of the Ama
titAn and La Paz Centro soils.
 

The Malpaisillo, Concepci6n, and Le6n soils deep, well-drained
are 

loams and sandy loams that occur on nearly level to very gently

sloping plains near the localities by the same names. They gen
erally have moderate to high available moisture capacities and
 
moderate amounts of organic matter (which are moderately high in
 
the Concepci6n soil) low to medium amounts of available potassium,

and low to very low phosphorus.
 

The Cerro Negro and Momotombo soils occur on high plains at the
 
base of volcanoes by the same name. They are dominantly deep,

somewhat excessively drained 
loamy sands formed from recent coarse
 
volcanic ash and scoria which has been deposited on top of older
 
soils. This recent ash averages about 60 centimeters in depth,

but in some places is more than one-meter deep. The soils have
 
rapid permeabilities, low available moisture capacities, and low
 
contents of organic matter.
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Available potassium is low 
in the Momotombo soils 
and moderate in
the 
Cerro Negro soils, while available phosphorus is high in the
Momotombo and low 
in the Cerro Negro soils. The hazard of erosion
is slight on the nearly level plains but 
it increases on
sloping areas if the the more
surface is unprotected by vegetation. Adapted
crops are well to moderately well 
suited on the well-drained soils
except on 
the sandy types. At present, cotton 
is the principal
crop, while corn 
is secondary. 
 Sorghum and pasture are adapted
to 
the shallow Larreynaga and La 
Palmera soils.
 

Fertilizer and good management, including recommended conservation
practices, are 
necessary for satisfactory yields of crop 
on
of these soils. The excessively drained sandy soils 
all
 

suitability'for most crops, are of low
 except sorghum and sesame.
best They are
suited for pasture because of their low available moisture
capacity. The somewhat poorly drained 
soils of the Caimito group
have low suitabilities for row 
crops, and 
need drainage. Without drainage, they are 
used mainly for pasture. After drainage
and irrigation, 
such crops as cotton, rice, and 
sugar cane become
well adapted. 
 The poorly drained Vertisols are saturated during
much of the wet 
season and are used primarily for pasture, however,
after drainage and irrigation, they are well 
suited to rice.
 

c. Zambrano-Nej apa-Chiltepe Association 
(7)
 

Well-drained soils 
with hardpans; 0 to percent slopes.
30 


This association consists 
dominantly of deep 
to moderately shallow,
well-drained loams 
and clay loams that occur on 
nearly level to
moderately steep slopes. 
 Minor soils 
included in the association
are 
sandy loams and loamy sands. The total extent of this 
association is 699 square kilometers.
 

The soils 
occur mainly in the Marrabios Range subprovince and
parts of the Tipitapa Plains in
 
This area 

and the Nlagrandan Plains subregions.
is moderately dissected by steep-sided, deeply 
entrenched drainageways that carry water only during and 
after heavy
rains. These drainageways are uncrossable by 
farm machinery.
 
The Zambrano and Nejapa soils, and others associated with them,
comprise 69 percent of the 
entire association. They occur south
and southeast of 
Managua, mainly in the Marrabios Range and part
of the Tipitapa Plains subregions. The percentage extent of each
soil and land type 
is Zambrano clay loam (40), 
Nejapa clay loam
(17), Granada clay loam (7), 
and moderately steep land (5).
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The Zambrano, Nejapa, and Granada soils are formed from volcanic
 
ash. All of these soils, except the Granada, have a hardpan or
 
talpetate layer in the subsoil at varied depths, ranging from 30
 
to 90 centimeters. This talpetate layer is of varied thickness,
 
and is continuous, but fractured to such a degree, that it is only
 
a partial hindrance to the penetration of roots, except in the
 
Nejapa soils, where it is continuous and a severe hindrance to
 
root penetration.
 

In general, these soils have moderate to moderately high avail
able moisture capacities, moderate amounts of organic matter, and
 
low available phosphorus. Available potassium is low in the Gra
nada soils and medium in the Nejapa and Zambrano soils.
 

The Chiltepe soils and its associates, comprising 31 percent of
 
the map-unit area, occur mostly west and northwest of Managua and
 
on the Chiltepe peninsula. The associates lie mostly in the broad
 
valley which is part of the Nagrandan Plains subregion, between
 
the Diriamba Cuestas on the west and the Marrabios Range on Chil
tepe peninsula in the east. The percentage extent of the Chiltepe
 
and associated soils and land types is as follows: Chiltepe clay
 
loam (7), Bella Cruz clay loam (4), Tamaggs silt clay loam (3),

Los Brasiles sandy loam (4), Motastepe sandy loam (4), Mateare
 
loam (4), Mercedes loam (1), Alluvial soils (1), Colluvial soils
 
(1), and Vertic soils (1).
 

The Chiltepe, Bella Cruz, Mateare, Mercedes, and Tamagg, soils
 
are formed from volcanic ash which is pumiceous in the substratum,
 
except in the Mercedes and Tamag6s soils. The Tamaggs soil over
lies a finer textured substratum, while the Mercedes overlies
 
sands and gravels. All these soils, except the Mateare, are deep.
 
The Chiltepe and Bella Cruz soils have a thin hardpan or talpe
tate layer near the surface, which is highly fractured in .the
 
Chiltepe soil, and is of no hindrance to root penetration. In the
 
Bella Cruz soil it is deeper, slightly thicker, but also fractured,
 
and is only a slight hindrance to root penetration.
 

These soils have moderate available moisture capacity (except for
 
the Mateare soils, where it is low); moderate amounts of organic
 
matter; high amounts of available potassium (except in the Mer
cedes soil, where it is medium); and low to medium amcunts of
 
phosphorus (except in the Tamaggs soil which has a high value).
 

The Motastepe, Los Prasiles, and the Alluvial soils are derived
 
from recent volcanic ash which, in the Los Brasiles and Alluvial
 
soils, has been reworked by water. The soils are deep sandy loams
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to loamy sands, well 
drained to excessively drained, have low to
medium available moisture capacities, moderately high 
amounts of
organic matter, moderate 
amounts of available phosphorus, and
high amounts of potassium.
 

On the lower slopes of hills occur 
the Colluvial
on soils, especially
Chiltepe peninsula. 
 These soils are well-drained clay loams
with an abundance of gravel 
or stone-size fragments
face and throughout the profile. 
on the sur-


These fragments limit the agriculture potential of these soils.
 

Vertic soils 
occur in depressions and low 
areas near the
Lake Managua, and coast of
are 
poorly drained, nearly black clays. 
 Most
of the soils of the entire association that
are moderately to occur on sloping areas
severly eroded 
because of cotton
out production withregard for the most elementary principles of soil 
conservation.
A large part of these soils has reverted to 
pasture.
 
Only small holdings of Zambrano soils 
are 
not eroded because of
the diversified cropping pattern practiced in the past. The
Motastepe soils 
are use' generally for sorghum, cassava,
quisque," "quefruit crops, dnd pasture, and have 
a problem with
drought because of the 
low available moisture capacity.
 

d. 
Nagarote-San Jos-Vertic And Miscellaneous Land Types (8)
 
Well-drained soils and poorly drained black clays, slopes
15 percent, and shallow to 0 to
 very shallow soils 
on hills, slopes
8 to 60 percent.
 

This association, which has 
a total extent of 198 
square kilometers, comprises the well-drained Nagarote and
which, together with the 
San Jose soils,
included Alluvial 
soils and La
soils, Paz Centro
compose 73 percent of the association 
in the Nagrandan
Plains subprovince. 
 Among them are 
poorly drained Vertic soils
and VertisolL 
which compose 13 
percent of the association.
Shallow and very shallow, well-drained soils 
on hills of the
Tamarindo Mesas subprovince plus Colluvial soils which 
occur at
the base of hills compose the remaining 15 percent of the 
asso

ciation.
 

The Nagarote and 
San Jose soils are generally deep loams of moderate to moderately high available moisture capacity, moderate
content 
of organic matter, and 
low available phosphorus and potassium, except for the 
San Jose soil which is high in potassium.
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The San Jos6 soil is derived from alluvium and the Nanarote soil
 
from recent volcanic ash, with both occurring on broad alluvial
 
plains associated with other Alluvial soils. 
 They occur also in
 
narrow valleys among 
low hills of very shallow, light-colored

soils derived from tuff. 
 In the north, the Nagarote soils occur
 
in the valleys and lower slopes and numerous low knolls. The
 
La Paz Centro soils have reddish-brown clay subsoils, and 
are
 
derived from old volcanic ash and in part from tuff. They have
 
modpra 
.e available moisture capacity, a moderate amount of or
ganic matter and 
are low in both phosphorus and potassium.
 

The Vertic soils and Vertisols cccur on low flat plains among

the Nagarote soils, Generally the Vertic soils are in 
the tran
sitional areas between the Nagarote soils and the lowt.r laying

Vertisols. 3oth of these soils 
are black clays, but the Vertic
 
soils are not as fine textu-,ed nor as heavy as the Vertisols.
 
Vertic soils are more
slightly better drained, friable, and
 
easier to work. The Vertisols when dry, shrink and have wide
 
cracks, but wheni wet, are sticky and plastic, and need drainage

before they can be utilized for row crops. 
 These soils have a
 
moderate to moderately high dvailable moisture capacity. 
a :nod
erate amount of organic matter, and generally low to mec6iuni
 
amoults of available potassium and phosphorus.
 

Not all the soils on the hills are shillow; some ot those in the
 
foothills of the Diriamba Cuestas subregion 
on slopes ranging

from 15 to 60 Fercent are deep to moderately shallow because of
 
the thick volcanic deposits. On the lower slopes of these hills,

and in interhill areas, are the Coltuvial soils which are deep,
 
well-drained loams and clay loams.
 

The San Jose, Nagarote, and La Paz Cent'ro soils are 
generally

well., to moderately, suited to most adapted crops. The Vertic
 
soil, have lower suitabilities, ind 
a large part of these soils
 
have been cultivated for cctton, and 
some to corn, sorghum, and
 
pasture. To obtain good commercial yields of these crops, the
 
use of fertilizer and other good conservation practices is nec
essary. The 
Vertisols are suited tr pasture when undrained, but
 
vhen drained and irricated, are well suited to rice. 

The hazard of erosion is a problem, especially on the San Jose',
 
Nagarote, and Vertic soils which are cultivated extensively to
 
row crops. For 
row crops on these soils, good conservation prac
tices are necessary. 
 Most of the other soils of this group are
 
best suited to pasture and t,,oodland. '.!hen used for this purpose,

the conserv;.tier hazard is low. 
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.'easures to 
control 
the steep-sided, deeply entrenched waterways
that dissect the valleys and the gullies that formof these at the headsdrainageways are needed to prevent these waterways andgullies from getting deeper and wider and
agricultural land. cutting back
In some into
places, engineering structures good
the waterways themselves in
are required.
 

e. Padre Ramos-Manzanillo-Steep 
Land Association 
(9'
 
Well-drained 
soils on 
plains with shallow soils 
on hills; slopes
0 to 50 percent. 

This association consists 
of the Padre Ramos
and includes many minor soils, 
and Manzanillo soils,
 

some of which are poorly drained
and distributed among 
the Padre Pamos 
and Manzanillo
nearly level soils on
to 
gently sloping rlains. Altogether, they compose
two-thirds of the associatio.. 
 The remainder of
consists of steep land with shallow soils 
the association
 

in the
subprovince. Buena Vista Hills
The total extent 
of this association 
is 355 square

kilometers.
 

The Padre Pamos 
and Manzanillo soils, 
which are
deep, well-drained, and dominant, are
have textures ranging from sandy loam
clay loam. The steep land comprises mainly shallow soils, 
to
 

in which
this group, have 
slopes ranging from nearly 
level to steep.
 
The Padre Ramos 
soils occur at 
the 
base of hills 
in the Buena
Vista Hills subprovince in 
the northwest.
cipally of Padre Ramos 

They consist princlay loam. Included with 
it are Alluvial
soils in the north adjacent to the tidelands of Estero
Vertisols on Real, and
the low flat plains just east of the 
Padre Ramos
insula. Together they compose pen
tion. The Padre 

34 percent of the entire associa-
Ramos soils have developed in
material nart from colluvial
and 
in part from residual basalt.
available They have moderate
moisture capacity, moderate 
amount of organic matter,
low available phosphorus, 

Vertisols 

and medium amount of potassium. The
are somewhat 
poorly drained soils
to high that have moderate
available moisture capacities, medium content of organic
matter, and 
low contents of phosphorus 
and potassium.
vial are The Allusoils moderately well and somewhat poorly drained clay
I oams. 

Among the Manzanillo soils 
are Chorrera 
sandy loam,
loam, Argentina clc,y loam, Santa flarfa
and Vertic soilssions. To(ether they compose 34 

which occupy depres
nercent of thezanillo-steep land association. 

Padre Pamos-Man-

All


genty undulatinn '!aaranden Plains 
of these soils occur on the 

and have slopes that range
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from 1.5 to 10 percent. The soils 
have developed from volcanic
ash that has been deposited over older soils. 
 These soils are
deep and well drained, except for the Vertic soils 
which are
somewhat poorly drained. The soils have moderately high available moisture capacity, moderate to moderately hiqh contents of
organic matter, 
low avaiiK2le phosphorus, and 
low to medium
 
amounts of potassium.
 

The Vertic soils 
have moderate to moderately high available moisture capacity, medium content of organic matter, and low to 
medium contents of phosphorus and potassium.
 

Steep land consists dominantly of shallow reddish soils developed
from basalt of the El 
Coyol geological formation. 
 Steep land
includes Alluvial soils in the 
narrow valleys among the hills.
 

The Manzanillo, Santa Maria, 
and Argentina soils, the nearly level
areas of Chorrera soils, 
and some of the Padre 
Ramos soils are
extensively cultivated'chiefly to cotton. Vertic soils and
drained areas of Vertisols are cultivated to 
the
 

sugar cane. Other
Vertisols and steep land 
are used for pasture.
 

The hazard of erosion is slight on 
the gently sloping soils, but
it increases with slope gradient where the surface is not 
protected by vegetation or 
the necessary conservation practices 
are not
 
applied.
 

3. SOILS SUITED FOR COFFEE
 

The soils in this group 
are 
best suited for coffee production because of temperature and rainfall. 
 They embrace the Diriamba
Cuestas 
and the southern part of the Marrabios Range subregions.
This is a highly dissected area with narrow ridge tops and 
steep
sided V-shaped valleys that generally lack perennial 
streams.
Coffee is grown on 
steep and very steep land under partial shade
provided by trees. Nearly a fifth of the land has 
slopes that
exceed 75 percent. These steep lands 
require hand cultivation
and do not lend themselves to mechanical farming. The erosion
hazard is great, but under present cultural methods, it is controlled. 
 At lower elevations near the perifery of this group,
coffee is poorly adapted and pasture 
on brush-covered land 
is
 
dominant.
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a. 
Santa Teresa-Diriamba-Buena Vista Association 
(10)
 
Deep to moderately shallow, well-drained clay foams 
and silty
clay foams; slopes 1.5 
to 75 percent.
 
The soils 
in this association 

subregion which has 

occur mainly in the Diriamba Cuesta
been strongly dissected. 
 It has narrow ridge
tops and V-shaped valleys with moderately steep and steep valley
sides. 
 The total 
extent of the association is approximately 644
square kilometers.
 

The dominant and 
included soil 
series in the association and
their percentage extent are 
as follows:
Diriamba (25), Santa Teresa (29),
 
Amalia 

Buena Vista (23), Nandaime (5), Diriomo (5),
(4), El Guanacaste (4), 
San Felipe 3), and La 
Granadilla

(2).
 

The Santa Teresa, Diriamba, 
Buena Vista, and the
developed from volcanic ash which 
Diriomo soil have
has been deposited
soils on ridges and over older
 

from 8 to 
on steep slopes. Most slopes range mainly
30 percent; some 
are 


parts 
less than eiQht percent; and small
are between 30 
and 75 percent. The soils
drained clay are deep, wellloams and siity clay foams generally with a clay
subsoil. 
 The Diriamba soils,


tinuous but not the others, have a disconfragmented hardpan 
at depths of 30
This hardpan to 60 centimeters.
is a slight impediment to 
root penetration.
soils of this The
group have mostly moderate available moisture capacity and moderate 
amounts of organic matter. 
 They are very low
in available phosphorus and medium in content 
of potassium,
cept for the ex-
Diriomo soil 
which is high.
 
The included Nandaime, San Felipe, and Amalia soils 
have developed from old volcanic ash deposited in an alluvial valley, and
have nearly flat to 

cent. The soils 

very gentle slopes ranging from 0 to 4 perare 
deep clay loams
have a clay subsoil, 
and silty clay loams that
and are


capacity is high 
well drained. Available moisture
for the Amalia soil, 
and moderate for the others.
Organic matter content 
is moderate to moderately high,
phosphorus available
is low, and potassium content 
is medium.
 

La Granadilla and El 
Guanacaste soils have developed
volcanic ash which has from recent
been deposited
sloping plains. over older soils on gently
They have slopes 
that range from about 1.0
15 percent. to
These soils aie characterized by
which a hardpan layer
occurs 
at moderate depths 
and slightly impedes
tration. root pene-
The soils are 
deep, well-drained, and have
ture throuqhout the profile. a loam tex-
The available moisture capacity
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is high to moderately high. 
 Organic matter content is high in
the La Granadilla soil 
and moderately high in the El Guanacaste.
Available potassium is medium, but phosphorus is deficient.
 

The crops generally grown on 
the soils of this association

diversified and 

are

include fruits, plantains, grains, sugar cane,
vegetables with coffee grown only in some 

and
 
of the higher-lying areas.
All adapted crops are suited to the 
smoother soils and 
the erosion
problem is slight because of the present hand cultivation methods.
 

b. Masatepe-Pacaya-Sinaloa Association (1I)
 

Deep to moderately shallow, well-drained soils over hardpans;

slopes 3 to 
more than 75 percent.
 

The soils of this association occur principally in the Diriamba
Cuestas physiographic subregion. 
 The area is highly dissected
and has narrow ridge tops 
and steep V-shaped valleys which 
serve
 as drainageways 
that empty into Lake Managua, Masaya Lagoon, and
 
the Pacific Ocean.
 

All the soils have developed from recent volcanic ash and undifferentiated pyroclastic material 
of Ouaternary age. They are all
well drained and deep except on steep and 
very steep slopes. More
than half of this association has slopes 
that exceed 30 percent,
a sixth exceed 75 percent, and about one percent have slopes of
less than four percent. The total is
extent of the association 

510 square kilometers.
 

The soils in the association, and their percentage of total 
extent
 are Masatepe (35), Pacaya (23), 
Sinaloa (15), San Marcos 
(8), La
Concha (6), San Ignacio (6), Niquinohomo (5), 
and Palo Alto (2).
 

The Masatepe, Pacaya, San Marcos, 
and Palo Alto soils are deep to
moderately deep foams. 
 The soils have very dark-brown to very
dark grayish-brown surface soils. 
 Subsoils are similar in color,
but grade to dark yellowish-brown in the Masatepe and Pacaya

soils. All, except the Palo Alto soils 
have a hardpan layer in
the subsoil which 
slightly impedes root penetration. This hardpan is strongly cemented, but broken in the 
Masatepe soil,
occurs below depths of 40 

and
 
centimeters. 
 It -s weakly cemented
and continuous in the Pacaya and 
San Marcos soils. These soils
have moderate to high available moisture capacity, 
a high content
of organic matter, 
a medium amount of available potassium, and 

low amounts of phosphorus. 

11-75 .4
 



The Sinaloa and Niquinohomo soils 
are deep to moderately shallow
soils having very dark gravish-brovn surface soils.
subsoil is dark brown and The Sinaloa
is underlain by 
a reddish-brown hardpan. The Niquinohomo soil 
subsoil
lacks is dark reddish..brown and
a hardpan. These two
high soils have moderate to
available moisture capacity and medium to 
r..Iderately
 

available potassium. Phosphorus 
high amounts of


is medium in amount in the
Niquinohomo soil, 
but is deficient in the Sinaloa soil.
 
La Concha soil 
is closely associated with the Sdn Marcos soil,
and the San Ignacio soil is associated with the Pacaya soil,
though it also aloccurs 
in sizeable areas
Santiago, these by itself near Volc~n
two 
soils being derived from a more
than the preceeding soils. recent ash
La Concha and
deep, very dark grayish-brown sandy loams 

San Marcos soils are
 
color and having little change in
texture throughout the profile.
rapid to They have moderately
rapid permeability, medium available moisture, moderately high 
amount of organic matter, and medium amount of available potassium and phosphorus, except for the La 
Concha soil,
which has 
a high 
amount of phosphorus.
 
The soils 
of this association are
coffee, but 

cultivated principally to
some areas 
are in pasture, fruits,
obtain good yields, and grains. To
fertilizer is required for commercial
production. coffee
Coffee production also 
requires other good management practices.
 

The erosion problem is slight under the presernt hand-culture
methods, because the 
soils 
are permanently protected by
etative cover, even though they occur on 
a veg

moderately steep
steep and to
very steep topography.
 

4. 
SOILS SUITED FOR PASTURE, UOODLAND, AND SPECIAL CROPS
 
This group encompasses most of the 
poorest drained soils
the steepest, the and also
shallowest, and
the Pacific Survey Area. 

some of the stoniest lands 
of
Dy far the largest part of this group
is Class VI land, 
which is best suited to
flat black pasture, although the
Vertisols after drainage, and with irrigation,
well suited to rice. are
A somewhat smaller part
which is poor pastureland, with the 
is Class VII land
 

steepest parts poorly suited
even for woodland. 
 All of the Class VIII,

agriculture, is in this 

which is unsuited for
 
group.
 

Conservation 
problems for greater productivity of this group
mainly tt.ose of drainage and irrigation are
 
hlack, heav', clays, Vertisols, or 

on the flat lands of the
Sonsecute soil,
of runoff from the and reduction
steep lands 
to control erosion and retain more
water on 
the land for crowth of 
forage plants.
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Aerial view of a coffee-land zone.
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Aerial view of an 
area with woodland and Pasture.
 

ORIGINAL LEGEND
 
Ec 	 Commercial woodland with 


more than 70 nercent 

crown 
cover and trees of 

more than five meters to
tal 	heiqht.
P1 Improved Pasture 

P2 Oasture without improve
ment.

P3 
 Rush and weeds.
 

Eb Commercial woodland with 
of less than five meters 
height. 

trees 
total 

H 

Tc 

Corn 

Citrus 
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a. Vertisol-Vertic /ssociation 
 (12)
 

Deep, somewhat poorly to poorly drained, black clays; slopes
 
0 to 4 percent.
 

Vertisols and Vertic soils 
in this association occupy extensive
plains widely distributed throughou'; the Pacific Area. 
 They are
associated with other soils and 
occur principally on low flat
plains and in depressions. 
 The total extent of the association

is 2,361 square kilometers. The percentage extent of each soil
series 
and land type in this association is as folllows: Vertisols

(82), Vertic soils 
(5), steep land (4), inundated land (2),
Somotillo (2), Rfo Negro (2), Mecatepio (1), 
 Palo Grande (1),

and Colonia Israel (1).
 

Vertisols in the Department of Rivas are associated with the Mecatepio soils, 
Vertic soils, and inundated land. 
 In the Estero
Real area, they are associated with the Somotillo, Colonia Israel,
Vertic, Palo Grande, and Rf'o 
Negro soils, and with inundated land.
South of La Paz 
Centro, they are associated with Vertic soils,
and in the area north of Lake Managua, with El Caimito and 
Sontol

soils, which are 
dominant in another asseciation, and with Alluvial soils. Vertisols are characterized by dark-gray to 
black
colors, and 
in having deep cracks when dry. They are generally

deep, somewhat poor to poorly drained heavy clays of very slow
permeability that overlie alluvium or 
tuff. The soils have moderate 
to high available moisture capacities, moderate amounts of

organic matter, 
low available phosphorus, and low to medium
 
amounts of potassium.
 

Vertic soils are similar but 
slightly lighter textured, better
drained, and more permeable than Vertisols. These properties make
them easier to cultivate and 
more desirable for large-scale mechanized farming. They are also adapted to more crops than Verti
sols.
 

The Colonia Israel, Rfo Negro, Mecatepio, and Palo Grande soils
 
occur on flat alluvial plains. 
 They are deep and moderately well
drained to somewhat poorly drained, except for the Palo Grande

soil, which is well drained. Of these, Colonia Israel 
and Rfo
Negro soils are frequently flooded. 
 The soils range in texture

from clay loam to 
silty clay loam, and generally have a clay subsoil. 
 They have moderate available moisture capacity, except the
Palo Grande soil, 
which has a high capacity. nrganic -atter
contents are moderate, but moderately high in the Palo Grande

soil. The soils are 
high in available phosphorus, except the Mecatepio soil 
which is low; the amount of available potassium is
 
med ium.
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The Somotillo soils, 
which occur 
occupy olu in the locality of Estero Real,
alluvial plains at 
slightly higher elevations than
soils just described, ard the
have slopes ranging from 0 to
The Somotillo soils developed from coarse 8 percent.
 
age and form complexes with 

alluvium of Quaternary

Vertisols
They are which occur in small areas.
generally moderately deep 
to 
deep clay loams with clay
subsoils, have moderate available moisture capacity, moderate
amounts 
of organic matter and of available potassium, but
very deficient are
in phosphorus.
 

Inundated land comprises principally tidal 
flats, and
ciated with Mangrove swamp and marsh is asso
areas. 
 Areas adjacent to
the estuaries of the Gulf of Fonseca, because of
to the ocean, are moderately saline. 

their proximity
 
they occur on In the Department of Rivas,
the low coastal areas 
of Lake Nicaragua.
 
The moderately steep 
land and steep land types occur on 
isolated
hills and consist of very shallow, reddish clay loams with rock
outcrops.
 

Vertisols in their natural 
state are suited only to
with irrigation, they are pasture, but
suited to
Cclonia Israel, rice and sugar cane. The
Rfo Negro, Mecatepio, and most of the
in their natural state Vertic soils
are suited to pasture. They have low crop
adaptabilities for acclimated crops because of poor drainage
conditions, and 
frequent flooding. 
 With improvement in drainage
conditions, crop adaptabilities of these soils could be
With irrigation, drainage, and control 
improved.
 

would be well of flooding, the soils
suited 
to sugar cane 
and to 
most other acclimated
 crops.
 

The Palo Grande soils 
and some 
are cultivated to 
of the better drained Vertic soils
cotton and are adapted
The Somoti1lo soils to other acclimated crops.
are cultivated chiefly 
to corn 
and sesame.
 

The erosion hazard 
on most of the 
soils of this 
association 
is
low.
 

b. Vertisol-Sar 
Rafael-Miscellaneous Land Types Association(13)

Poorly drained black clays 
on 
plains with well-drained very shallow
soils on hills; slopes 
0 to more than 
50 percent.
 
The soils 
in this association consist of Vertisols and Vertic
soils on 
low flat plains and 
in depressions, San Rafael
highly dissected uplands or soils on
hills, 
and miscellaneous
The latter comprise chiefly very shallow soils 

land types.
 
on knolls and low
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hills and on moderately steep and steep lands, low inundated areas
 
along estuaries, alluvial soils along streams, and sandy or rocky
 
beaches. [ost of this association is in the Tamarindo Mesas and
 
Pacific Ridges subprovinces, and comprises an area of 601 square
 
kilometers.
 

The soils and land types and the percentage extent of each in
 
this association are as follows: very shallow soils (37), San
 
Rafael soils (19), Vertisols (19), Vertic soils (5), moderately
 
steep and steep land (10), sandy or rocky beaches (5), Alluvial
 
soils (3), and inundated land (2).
 

Vertisols and Vertic soils, which comprise 23 percent of this 
as
sociation, are underlain by alluvium, tuff, or ignimbrite. The
 
Vertisols are poorly drained, deep to moderately shallow, black
 
heavy clays having very slowly permeable subsoils. They have
 
moderately high to high available moisture capacities, moderate
 
contents of crganic matter, low available phosphorus, and low to
 
medium amounts of available potassium.
 

The Vertic soils occur on broad flats and along streams, and are
 
generally deep clay loams with clay subsoils of slow permeability.

They are slightly better drained and lighter textured than the
 
Vertisols and consequently, easier to work. These soils have
 
moderate to moderately high available moisture capacity, moderate
 
amounts of organic matter, and low amounts of available phosphorus
 
and potassium.
 

The Sn Rafael soils occur in the southern part of the unit in
 
the Pdcific Ridges subprovince. They project into the area from
 
the adjacent San Rafael-Rivas association which lies to the south
 
and are reddish soils of varied depths with clay loam surface
 
texture and clay subsoils. These soils are developed from sand
stones and shales of the Brito geological formation of Tertiary
 
age.
 

The very shallow soils occur mainly in the Tamarindo Mesas sub
province on knolls and low hills having slopes of 3 to 15 percent,

but also occur on moderately steep and steep lands parallel to
 
the coast in the Pacific Ridges subprovince. The soils are well
 
drained and have developed in large part from welded tuff (ignim
brites) of El Tamarindo geological formation which is Tertiary
 
in age. They are of varied textures, but clay loam is most com
mon.
 

Generally, the soils of this association are poorly suited to
 
cultivated crops, except for small areas which are inaccessible.
 
Nost of the association is used for pasture and is best suited
 
for this use. Vertisols under irrigation are suited for sugar
 
cane and rice production.
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c. El Charco-Tisma-La Calera P.ssociation 
(14)
 
Shallow and 
very shallow, saline soils; slopes 0 to 
2 percent.
 
This association consists of somewhat poorly and
clays and poorly drained
clay boams 
of moderate salinity.
plains having slopes of less 

They occupy low flat
than two 
percent, and
tent of have total ex170 square kilometers.
 

The El Charco soils 
compose 40 percent of the
20 percent, and La association, Tisma
Cjlera 10 percent. Included
land (17 percent), Vertic soils 
are inundated
 

(10 percent), 
and Alluvial 
soils
(3 percent).
 

The El Charco soils 
and some 
of the Vertic soils
very shallow, poorly to are shallow and
very poorly drained clays and clay foams
that overlie alluvial deposits cemented by
gray to lime. They
black in color, high are dark
 
having a shallow root 

in available moisture capacity, but
zone. 

matter, high 

They are moderately high in organic
in available potassium, and medium in phosphorus.
The El Charco soils 
are associated with Alluvial
inundated land that is flooded 
soils and with
 

most of the year.
 
La Calera, Tisma, and 
some of the 
Vertic soils
to poorly drained soils formed in 

are somewhat poorly

deposits, with 

part from lacustrine and alluvial
some of the Alluvial
La Calera and Tisma. 
soils being associated with
They have dark-colored clay loam and
surface textures and gray subsoils that range 

clay

sandy clay loam in texture from
to sandy clay. The La
shallow over Calera soils are
a lime hardpan. mostly
 
and are underlain by 

The Tisma soils are moderately deep
loose sand and scoria.
soils is moderately limiting for crops. 
Salinity of these
 

Available moisture capacity is moderately high 
for the Tisma
Calera. soil and moderate for La
Organic matter content is very
and moderate in the La 
high in the Tisma soils
Calera. Both of the 
soils are high
available potassium but in


low in phosphorus.
 
The soils 
in this association are
small areas used for pasture, excepting
of included Alluvial 
soils on
Tisma 
(Tisma Laqoon) which 

the coast of Laguna de
are planted
melons. The La Calera soils, 
to tomatoes, squash, and
which are
group, have the most saline of this
severe limitations 
for crops and
pasture. are suited only for
The soils 
of the entire association 
are
pasture, especially the Tisma best suited for
soils whichcapacity and have a high carrying
permit grazing throughout 
the dry season.
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The erosion hazard on the soils of this association is slight to
 
negligible. Reclamation of these soils for crops is questionable,

but some of the Tisma soils, because they are deeper and have a
 
coarser substratum, could be reclaimed providing the water table
 
could be lowered during the wettest months of the year.
 

d. San Rafael-Rivas Association (15)
 

Deep to moderately shallow, well-drained clayey soils; slopes
 
8 to 75 percent.
 

The soils of this association occur in the strongly dissected
 
Pacific Ridges subregion in an area which extends from the Costa
 
Rican border to Rio El Tamarindo. This ridge subprovince has re
lief in tens of meters, with steep slopes along drainageway.

which have V-shaped valleys. Included in this association are
 
some alluvial plains and colluvial land. The total extent of
 
the association is 2,137 square kilometers.
 

The soils in the associa-ion and their percentage of total 
extent
 
are San Rafael (79), Rivas (6), steep land (5), Vertic soils (3),

Vertisols (2), Colluvial soils (2), Alluvial soils (2), Miramar
 
(1), GUiscoyol (1), El [imn (1), Cgrdenas and Sapoa (1).
 

The San Rafael soils and the included areas of steep land, have
 
developed from shales and sandstones of f'he Brito geological for
mation. The Rivas soils have developed from similar materials
 
but of the Rivas geological formation. Both of these soils are
 
deep to shallow, well-drained clay eaiis with reddish clay sub
soils, although the Rivas soil has a slightly more brownish-red
 
subsoil than the San Rafael soil. They have moderate available
 
moisture capacity and moderate amounts of organic matter and
 
available potassium, but are very low in phosphorus.
 

The Gtiscoyol and El Lim6n soils, which are included, are in the
 
Department of Rivas. They occur on fluvial terraces and are
 
generally deep clay loams with clay subsoils. Available moisture
 
capacity is medium, organic matter content is moderate, avail
able potassium is medium, and phosphorus high.
 

The Miramar soils occur on an alluvial plain at the mouth of Rio
 
Brito. Vertic soils and also Vertisols occur throughout the as
sociation, principally in depressions or basins. All of these
 
are deep clays or silty clays and dark colored throughout the
 
profile. The Vertic soils are moderately well drained, with the
 
Miramar soils being somewhat poorly drained. The Vertisils are
 
poorly drained heavy clays.
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Miramar soils 
have 
a high available moisture capacity, high 
organic matter content, a high 
amount of available phosphorus, and
a medium amount of available potassium. The Vertisols and Vertic
soils have moderate amounts 
of organic matter, 
are low in available phosphorus and medium in potassium. 
 The available moisture
capacity of the Vertisols is moderately high to high, and is
slightly lower 
in the Vertic soils.
 

The included Cgrdenas and Sapoa soils 
are situated along Lake
Nicaragua between the Sapod 
River and 
the C~rdenas settlement,
and occur on rolling to hilly areas. The Sapo
deep is a moderately
to shallow, well-drained, clay loam developed from pyroclastic agglomerate. 
 The C~rdenas soil 
is deep, -.oderately well
drained clay loam with 
a clay subsoil, all ueveloped from tuff.
Available moisture capacity 
is high in the Cgrdenas soil and moderate in the Sapoa soil, 
but organic matter content 
is moderate
in both. Available potassium is medium. 
 Phosphorus is low
the Cgrdenas soil 
and high in the Sapod soil. 
in
 

Colluvial soils 
occur mainly at base of steep slopes among the
San Rafael soils, and 
are deep, well-drained clayey soils.
Alluvial soils The
occur mainly along the 
larger streams
ciation, and in the assoare 
generally deep, well-drained soils with 
textures
that range from loam 
to clay loam.
 

The dominant soils 
of the association are 
best suited mainly for
pasture. The included minor soils which occur on 
smooth slopes
are 
suited to such acclimated crops 
as corn, sorghum, and sugar

cane.
 

The erosion hazard for cultivated crops is slight on the minor
soils which occur on smooth soils, 
but it increases with slope
gradient 
if the soils are not 
protected by vegetation.
 

e. Moderately Steep And Steep Lands 
Association (16)
 

Predominately shallow soils 
on slopes of 15 
to 75 percent.
 

This association comprises dominately well-drained, steep, 
and
very steep, land 
of varied 
texture and depth, but predominately
shallow. Slopes commonly range from 15 
to 75 percent, but gradients of more 
than 75 percent do occur in the 
rougher areas.
The association 
occurs in all 
of the steeper and rougher parts
of the Pacific Survey Area, 
and are highly dissected by 
numerous
drainageways which form gorges 
or canyons in some 
places. Included among this 
steep and 
rugged terrain are 
narrow intermontain valleys having Alluvial soils along the 
streams and Colluvial
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soils on the lower, smoother slopes of hills. 
 The total extent
 
of this association is 3,008 square kilometers. 
 The soils and

land types in this association, and their percentage of total
 
extent, are as follows: moderately steep and steep land (79),

Cosiglina soils (9), lava rock 
land (6), rock outcrop (1),

Col.uvial soils (3), Alluvial soils (1), 
 and El Crater stony

soil (1).
 

The soils of this association are discussed according to geologic
 
groups.
 

(1) Las Sierras Geological Formation
 

These soils 
have developed from volcanic ash and undifferentiated
 
pyroclastic materials, both of Quaternary age, and includa Cosi
glina and El 
 Crater stony soils, and lava flows. This formation
 
encompasses the Marrabios 
Rance and Cosigina Peninsula subpro
vinces. 
 The soils range in depth from very shallow to deep, in
drainage from excessively drained to well drained, 
and in texture
from loamy sand to 
clay loam, although sandy textures are dominant.
 

Available moisture capacities range from medium 
to low. The soils

generally have from medium to moderately high amounts of organic

matter, low available phosphorus, and medium amounts of potassium.
 

(2) El Coyol Geological Group
 

These soils are common north of the Departments of Managua and

Le6n, and have developed from ignimbrites, basalts, andesites,

and agglomerates of Tertiary age. 
 They occur on mountanous topog
raphy and extend from Las Maderas southward beyond El Sauce, but
 
occur also in the Buena Vista Hills physiography subprovince.

Relief is in many tens of meters, and slopes are dominately 30
 to 75 
percent or more. The soils are shallow reddish-brown clay

loams, have excessive runoff, and are well drained. They are
 
very stony, with some areas having rock 
outcrops. The soils have
 
a high available moistdre capacity but 
a very shallow root zone.

The fertility of soils from ignimbrites is low, but from agglomer
ates and basalts it is very high.
 

(3) Matagalpa Geologic Group
 

These have developed f'rom andesites, dacites, ba3alts, tuffs and

ignimbrites, and occr in the 
mountains which extend in a north
westerly direction from south of El Sauce to the Honduranian
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i3rder 
near Somotillo. 
 The soils are
clay loamns that are generally reddish-brown
somewhat stony with 
rockcrops.
have excessive They generally
runoff, but 
are well drained.
 
The fertility 
on these soils 
is medium to
shallow root high,
zones. but they have very
Because of the 
highly broken
these soils topography,
are unsuited to 
cultivated
suited row crops, and are best
to pasture and woodland. 
 However, at
near Matagalpa, the higher elevations
the soils 
of the 
Las Sierras and Matagalpa groups
are 
suited for coffee and citrus.
 

f. Swamp andMarsh (17)
 

Wet soil .
 

Swamp and marsh, which 
cover about 1,400 square kilometers,
sist principally of low coastal conareas having wet, 
saline, stratified soils of diverse textures. Silts and
dominant. clays, however, are
Swamp and marsh 
occur in
and the northwest along the coast
lower reaches 
of major streams
largest area where gradients 
are low, the
being along Rfo Negro. 
 All areas are flooded by
tides.
 

Vegetation 
is principally Rhizophora mangle and Conocarpus
The areas 
are too wet for erectus.
use and are best left
state. in
The bark their natural
from the mangrove tree 
provides tannin
of hides, and for tanning
the wood is 
used to some 
extent for lumber.
 

B. GENERAL LAND-USE f1AP
 
Actual 
land use was 
determined 

the for each field or area
soil survey. For mapped in
some areas, 
actual
corded, land use in 1968 was rewhile for other areas, the survey shows 
1969 use.
 
The survey 
started w,,ith stereoscopic study of 1:2 0 ,000-scale air
photos. 
 T wenty-five different photo keys
method, then were mapped with this
checked in 
the field,
was transferred after which the information
to photo mosaics, also 
on a 1:20,000 scale.
photo mosaic covers 125 Each
square kilometers 
and matches 
a soil survey mosaic.
 

Because of their size,and the 

cover the survey area, 

large number of mosaics required
it is not practical to
 
report. to include
Instead, them in this
a Generalized Land-Use Map of the entire
at a scale of 1:500,000 area
was compiled from the photo mosaics.
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(See Plate 11-5.) It identifies and locates eighteen different
 
land uses are
which grouped under five major categories, as follows:
 

1. Commercial Annual Crops

2. Commercial Perennial Crops
 
3. Subsistence Crops
 
4. Pasture and Woodland
 
5. Nonagricultural Uses.
 

Areas with less than 1.5 square kilometers are not shown separately,

but are shown as inclusions in larger areas. Any responsible user
 
who has need of greater detail than that afforded on the General
ized Land-Use Map may obtain it directly from the air-photo mosaics, which have been preserved in the Soils Section of CATASTRO.
 

The legend for the Generalized Land-Use Map and extent of each

different use is shown on Table 5. 
A short narrative description

of each 
kind of land use follows all crops listed and are discussed
 
in detail in Chapter TV, subsection D, of this report.
 

1. COMMERCIAL ANNUAL CROPS
 

These crops occupied an area of 236,992 hectares, or 14.7 percent

of total Pacific Survey Area in 1968-1969. From an agricultural

standpoint, this is a very intensive use of land. Areas devoted
 

use
to this in 1968-69 generally were concentrated on the better
 
soils of the Pacific Prea. 
 Large blocks of land around Chinande-.
 
ga and Leon, and smaller blocks around Malpaisillo and south and
 
west of Granada, were used for commercial production of cotton,
 
corn, sorghum, dryland and irrigated rice, and sesame.
 

2. COMMERCIAL PERENNIAL CROPS
 

Perennial crops occupied an 
area of 93,669 hectares or 5.88 per
cent of the total Pacific Survey Area. Commercial perennial crops

include sugar cane, 
bananas, and coffee. Production of these
 
crops was in areas with suitable soils or climate. This kind of

land use was concentrated south and also northeast of Chinandega,

and in the southern half of the Survey Area. 
 In addition to the
 
crops named above, some areas were included in this land-use mapping

unit where coffee and pasture or 
where coffee and subsistence
 
crops intermingle 
in fields too small to separate out. Areas of

coffee and pasture complex are concentrated around the volcanoes
 
in the Chinandega and Le6n Departments, as well as to the south
 
and southwest of Managua in the Departments of Carazo,. Masaya,

and Granada. Most of the coffee and subsistence crop complex was
 
mapped in the Department of Carazo.
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Table 5. Legend For Generalized Land-Use Map And 
Extent Of Each
 

Land Use
 

Commercial Annual
Crops: 


rPerennial
Commercial Crops: 


Subsistence Crops: 


Pasture and 


Woodland: 


Nonagricultural 


Uses: 


Total 


MAJOR LAND-USE 


la Cotton 

lb Corn, Sorghum, Dryland Rice,
Sesame 

Ic 	Irrigated Rice 


2a Sugar Cane 

2b Bananas 

2c Coffee 

2d Coffee and Pasture Complex

2e Coffee and Subsistence Crops
Complex 


3 	Vegetables, Corn, Beans,

Citrus, Pineapples, Sugar

Cane, Tobacco, Bananas,
 
Plantains, Pasture 


4a 	Improved pasture. unimproved

pasture, wooded pasture


4b Pine Forest

4c Broadleaf Forest 

4d Complex of Woodland and Subsistence Crops 


5a 	Mangrove, marsh 

5b Swamps or Woodland 

5c Rockland 

5d Lakes and Lagoons

5e 	Urban Areas 


HECTARES 
 PERCENT
 

(236,992) (14.7)
 
172.865 
 10.7
 

58,509 3.6
 
5,618 0.4
 

(93,66,9) (5.88)
 
32,274 2.00
 
1,265 0.07
 

34,171 2.20

22,771 1.42
 

3,188 0.19
 

57,684 3.6
 

(1,135,452) (71.00)
 

1,044,826 
 65.35
1,442 0.09
 
80,961 5.05
 

823 
 05
8,223 0.51
 

(77,435) (4.82)
28,210 1.76
 
37,941 2.36
 
11,284 0.70
 

, 
 ,
 
,
 

1,601,232 100.00
 
* 	 Not included In Survey Area Totals 

3. SUBSISTENCE CROPS
 

Subsistence crops 
were raised on 
57,684 hectares, or 3.6
of the total 	 percent
Pacific Survey Area. 
 Land devoted 
to this use is
located generally around population centers and 
on
ships. Such crops 	 small owneras corn, 
sugar cane, beans, vegetables, pineapples, bananas, plantains, citrus, tobacco, and pasture are
raised. 
 Most is produced for home consumption, but
units 	 some small
of commercial 
crop production are included in the mapping

units.
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4. PASTURE AND WOODLAND
 

Pasture and woodland covered an 
area of 1,135,452 hectares, or
71.0 percent of the total Pacific Survey Area, by far the most
extensive land use. Areas of improved pasture, pine forest,
broadleaf forest, and 
a complex of woodland and subsistence crops

are included. They are found throughout the Pacific Area, with
large blocks in the northern highlands and in the southern

of the area. See Chapter IVF for 

half
 
a more detailed write-up of
 

pasture, and 
Chapter IV.G for more information on woodland.
 

5. NONAGRICULTURAL USES
 

A total of 77,435 hectares, or 4.82 pei-cent of Pacific Survey

Area, is in nonagricultural use. 
 These include mangrove swamps
and marshs which are concentrated in the coastal area in the

northern part; 
rockland around the volcanoes in the Marrabios

Range; lakes and lagoons in the central 
and southern parts; and

urban areas including the cities and adjacent lands.
 

C. ACTUAL LAND USE AND 
ITS POTENTIAL
 

In addition to knowing how the land 
is presently used, the landuse survey can 
be checked against the soil survey to determine

whether the present 
use of the land is consistant with the capability of the soil, i.e., could the 
land be safely used for more
intensive cultivation if the national 
economy required it, or
 are areas of land being used more 
intensively than they should
be from the standpoint of protecting the 
soil against deteriora
tion. Such studies can 
be made in great detail from the informa
tion collected in the survey.
 

Five examples of such comparisons are included in this report to
show how the information can be used. 
 On each of the following
five soil and land-use mosaics, the actual 
land use (red over
print) can be compared with the capability of the soil (white

overprint).
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EXAMPLE A
 
In this example it 
can be 
seen
within its that most of the land is used
potential capacity. 
However, some are not;
areas 
as follows:
 

(1) These 
areas 
are 
in scrubby pasture
and or brush
are on Class (P3)
II and 
III lands.
according They are
to their potential because they 
not used
 

to row crops, especially cotton, 
are suited
 

corn, and 
sesame.
 
(2) These areas 
on Class 
IV land 
are planted
and other to cotton
row crops. 
 This class
suited to row crops, of land is poorly
but 
is better suited
Consequently, to pasture.
it is used beyond its recommended
 
capacity.
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EXAMPLE B
 
In the area covered by this mosaic, most of the
is used according land
to its potential, except areas
dicated by inthe symbol (1). These areas 
of Class
land are used for unimproved pasture (P2). 

II
 
They
could support cultivated annual 
row crops.
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EXAMPLE C
 
(1) In this example, only the 
area 
of unit R (irrigated
rice), 
which is a relatively small 
part of the 
total area
of Class VI land of the 
mosaic area,
ture. By far the is used for agriculgreater part of the surrounding
of Class VI area
land is in woodland (Eb) 
and a part is in
scrubby pasture (P3); 
it has not been developed 
to its
maximum potential.
 

(2) 
The soil area (VCa4), which is Class 
IV land because 
of drainage (see description in Chapter VB),
planted to is
corn. Corn ,'s not 
adapted to soils 
that
have impeded drainage, and adapted crops 
should be
planted. Crops such 
as sorghum, rice, 
and pasture are
adapted to 
this soil.
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EXAMPLE D
 
In the mosaic-area covered by 
this example, two instances of improper land 
use are indicated.
 

(1) Class VI land and 
a small 

are 

area of Class IV land
in scrubby pasture (P3) and are 
not used according
to 
their maximum capacity. The 
areas are capable of
producing improved pasture and rice,
 

(2) The Class 
VI and Class 
VII lands 
are not being
used to 
their maximum because they support only scrubby
pasture (P3). 
 They could be used for 
improved pasture.
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EXAMPLE E
 

In the general area 
covered by this mosaic, which consists of
small fields owned by small 
farmers, 
land is commonly used beyond its potential, but some 
areas are 
not used to 
the maximum
potential. 
 The following are 
specific situations:
 

(1) Class IV land (EGd) 
on 8 to 15 percent slopes and
Class VI land (STe) on 
15 to 30 percent slopes 
are used
beyond their potential 

(H). The 

when they are used for row crops
land is best suited to pasture.
 

(2) Fields planted to coffee. 
 The entire 
area covered
by this mosaic is climatically poorly suited to 
coffee.
The Class II land 
in coffee is suitable for the production of row 
crops. The 
Class III 
land is suited to
ennial row crops, perthe Class IV to fruit trees 
and pasture, 
and the Class VI 
land for pasture.
 

(3) Class 
IHI and Class IV lands 
in brush or brushy
pasture (P3). 
 The Class III 
land (mostly on 4 to 8
percent slopes) 
is suited to perennial row crops 
or to
annual row 
crops if special conservation practices
are used. The Class IV 
land could support fruit
 
trees or improved pasture.
 

(4) Class 
IV land in brush or brushy pasture (P3)
could support fruit trees 
or improved pasture.
 

(5) Class V1 
land is used beyond its potential when
it 
is used for subsistence crops (S). 
 It is best

suited to pasture.
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Chapter IV
 

SOILS, THEIR USE AND MANAGEMENT
 

A. CONSERVATION PPACTICES ADAPTED TO THE SOILS
 

This subsection briefly discusses soil management and land treat
ment practices which afford conservation benefits. They are di
vided into the following categories: (1) Simple Conservation
 
Practices, (2) Special Practices For Water Erosion Control, (3)
 
Special Practices For Wind Erosion Control, (4) Drainage Prac
tices, (5) Irrigation Practices, and (6) Salt Reduction On Saline
 
Soils.
 

1. SIMPLE CONSERVATION PRACTICES
 

a. Crop Rotations
 

Crop rotation is effective as a soil conservation measure to help

maintain a desirable soil physical condition and a desirable level
 
of soil organic matter. These conditions, in turn, help protect
 
the soil against erosion and keep a high level of fertility. In
 
addition, crop rotation maintains a better ecological balance which
 
reduces insect and disease control costs; and the rotation of crops
 
makes possible more efficient use of equipment and labor.
 

Ideally, crop rotation should include high residue-returning crops
 
to help maintain soil organic matter, and should include a legume
 
to increase the nitrogen content of the soil.
 

Opportunity for practicing crop rotation in the soil survey area
 
is somewhat limited, due to several factors. Of the major crops
 
grown, coffee, sugar cane, bananas, and plantains are long-lived
 
perennial crops which do not lend themselves to rotation. Rice is
 
grown generally on soils which are not suited to cotton, corn, or
 
sorghum. The only crop which is a legume, and shows promise of a
 
satisfactory return in the soil survey area, is peanuts, but the
 
area planted at present is very limited. White beans (also a leg
ume) do well, but the market is limited.
 

The best opportunity for crop rotation appears to be on farms of
 
small or medium size which raise cotton, corn beans, and other
 
row crops. Presently, cotton (the major cropS is raised year after
 
year on the same field, while the corn, beans, etc. are raised on
 
other, smaller fields. It would be better to follow cotton with
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crrn, beans, and other row crops on as ofpos!.ible. On steeper much tie acreage asfields, where terracing is practiced foreros'on control, it would be 
desirable and economical 
to rotate
the annual 
crops with pasture.
 

When it is not economically feasible to 
practice crop rotation,
other management practices must be 
intensified to
soil protect the
against erosion, to 
maintain a favorable soil
favorable organic matter level, 
structure and
 

up so the productivity 
and to keep the fertility level
is high


additional practices may 
for the crop being grown. These
include fertilization, crop residue utilization, 
cover and green manure crops, 
and minimum tillage.
 

b. Maintenance Of Soil 
Organic Mattel- And Crop Residue Use
 
Organic matter 
in the soil provides essential
proves soil crop nutrients, imstructure 
(which induces favorable aeration and water
holding capacity), 
and reduces susceptibility to 
erosion. 
 It is
the "life" of the 
soil.
 

Soil organic matter is reduced in two 
principal ways:
rect loss due to wind or (1) b diwater erosion or
decomposition through action of soil 
by burning, and () by

microorganisms.
nutrients released The plant
in the decomposition process 
are taken up
the crop and removed from the by

soil when the crop is harvested, or
they iiay be leached out 
of the plant rooting zone.
 

Much of the 
value of soil 

the decomposition process. 

organic matter accrues to the farmer in
 
manage his It therefore is important that he
soil to return raw 
organic material to replace that used.
Without this 
return, the 
level of organic matter 
--ll fall below
that which is optimum, resulting 
in lower fertili, less
structure, poorer water desirable
intake, and greater susceptibility to erosion.
 
Returning crop 
residues to 
the soil is one
favorable soil way available to keep a
organic matter

idues is also one 

level. Proper management of crop resof the most 
important erosion prevention 
measures.
 
Maximum protection against both wind and water erosion results when
residues 
are kept en or near
high rainfall or 

the soil surface during periods of
severe winds. 

a duckfoot Light disking or cultivation with
implement after harvest will 
accomplish 
this resulut. However, it sometimes 
is difficult to 
reasons, do th's for mechanical or other
and the farmer then must make 
a compromise between the
and the practical. ideal
The marginal 
farmer, for example, who has
itive equipment, primcannot comply. (See Photo on 
next page.)
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The cottcn farmer in 
the soil survey area is an example. The best
cotton soils 
are subject to 
wind erosion during the dry period, 
so
cotton residues should be 
left on 
the surface after harvest until
late the following spring. 
 However, residues left 
on the surface
after harvest harbor cottnn 
pests which seriously reduce succeeding crop yields. Sanitation measures 
require that the residue be
removed soon 
after harvest, and the 
most practical way 
to do this

is to burn them.
 
In such situations the 
farmer shoLld use other practices to control 
wind erosion and maintain soil organic matter 
level, including raising a winter cover 
crop, planting field windbreaks,
and applying other practices to compensate for the removal 
of
 
crop residues.
 
Some farmers 
graze crop residues 
after harvest: however, when
overgrazed, the 
field often is vulnerable to 
erosion. Returning
residues to the soil 
from high-producing crops, 
like corn or sorghum, makes an important contribution to 
the soil organic matter
level, 
and helps maintain a desirable soil physical 
condition.
 

c. Cover And Green Manure Crops
 

A cover crop is one which is planted so-lid to protect the soil
against erosion. 
 In the Soil Survey Area, cowpeas, solid-planted
corn, and weeds are adapted for cover. 
 These become green manure
when they are incorporated into the soil 
while they are still 
green.
 
In addition 
to erosion protection, 
a green manure crop helps maintain a favorable level 
of soil 

ture, 

organic matter, improves soil strucreduces the leaching of plant nutrirnts, and increases soil
nitrogen if 
a legume is raised.
 

A cover 
crop is needed to reduce erosion damage in many fields where
continuous cotton 
is raised. When residues are burned as 
a sanitation 
measure after harvest, sandy soils 
are subject to wind erosion during the dry period, and all 
sloping land is subject to 
water
erosion at the beginning of the rainy season in May.
 
Cowpeas can be planted after rains 
have replenished the soil 
moisture supply. This allows six 
to eight weeks of growth before the
peas must be 
plowed under in preparation for the 
planting of the
 next cotton crop.
 

A cover crop to 
prevent wind erosion is much 
more difficult to
manage because there 
isn't sufficient soil 
moisture left after
cotton harvest to germinate the seed of 
the planted cover crop,
and supplemental irrigation is needed 
to make this practice

successful.
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Weed growth, developing about heading time in fields of corn,
 
sorghum, and rice, usually is sufficient to make good cover,
 
providing it is not grazed off by livestock.
 

d. Fertilizinq
 

Fertilizing to correct nutrient deficiencies is required on all
 
soils of the Survey Area to produce optimum crop yields. High 
crop yields are desirable not only because of economiL returns,

but also because they supply more crop residues to aid in soil
 
conservation.
 

The main elements required are nitrogen and phosphorus, however,
both are not always needed. For example, nitrogen fertilizer 
does not pay on a legume crop or on recently cleared land with 
soils high in organic matter. Phosphorus usually does not pay 
on soils of the La Concha, Niramar, Sontol, and a few other series, 
because they are inherently high in this element. 

Potassium and sulfur may be required on son.e soils, as minor ele
ment deficiencies may occur in crops raised during the rainy sea
son. Research is required to determine the cause and nature of
 
these deficiencies and to point out corrective measures.
 

A good fertilizer program must consider not only what kinds of
 
plant nutrients are needed, but also what form to apply them, how
 
much, when, and how they should be applied. Soil tests, fertiliz
er research, and practical experience must be combined to give
 
best results.
 

Nitrogen as a fertilizer is available in many forms, with urea 
being the o!lnSt. corimonly used type because of its low cost. Am
nionium sulphate is also used because it supplies sulfur as well
 
as nitrocen. Disregarding comparative costs, different kinds of
 
nitrogen-carrying fertilizer give equal results when applied at
 
equal rates of nitrogen. r>ecause volatilization is high from
 
surface-applied nitrogen, it is best to work the fertilizer into
 
the soil. It also is desirable to keep the period between time
 
of application and use by the crop as short as possible. This
 
will reduce the chances of leachina, w-hich is severe in soil and
 
rainfall conditions nrevalent in the soil survey area.
 

Phosphorus fertilizers are best applied in large granular form
 
and banded in the root zone of the crop to get most effective use
 
of the nutrients and to avoid tie-up by fixation. This is partic
ularly true in soils such as the Pacaya and Masatepe series, which
 
are high in allophane.
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Vost soils 
in the soil survey area, 
except the Masaya series,
show little response to potassium.
 

e. Minimum Tillage
 

Proper tillace is necessary to prepare a good seed bed, destroy
weeds, and control erosion. The number, kind, and timing of
tillage operations 
are all important.
to pulverize the 
Since most tillage tends
soil surface, which makes
able to wind and 

the land more vulnerwater erosion, it is, therefore, important to
keep the number of operations the minimum needed
a seedbed and 
to to prepare
to control weeds. 
 Likewise, the 
sneed of the
age operation should be kept till

as slow as practical, because excessive speed greatly increases soil pulverization.
 
A common tillage error 
is to cultivate land 
too wet.
in destruction of favorable structure, 

This results
 
reduction of surface permeability, and production of compact layers
which hinder water and 

in the soil profile
plant root penetration. Initial tillaqe
for most crops should take place no more than 
one
planting time. month prior to
This reduces the lenoth 
of time the soil
posed to erosion, is exand still gives ample
residues and settling of 
time for rotting down of 

tillage for fields 
the soil to make a cood seedbed. Initialwith little or no residues from the previouscrop can be postponed until immediately before planting 
the next
 

crop. 

The disk is the ,:ost common 
ety 

tool used in the area for a wide variof crops. Eest results are obtained L keepingsharD and varyina the disksthe depth of operationsand 25 centimeters. hetween 10 centimetersConstant shallow tillane
tends to at the same depth
build up impervious layers

annual row crops, 

in the soil. Intertillane of
as well as tillage for perennial 
row crops,
should avoid cutting off the 
plant roots.
 

f. Subsoiling
 

Subsoiling 
is used to break un restrictive layers
file. This includes in the soil prolayers which exist naturally as well
created hy man. as those
Tillage pans develop

a constant denth, when the 

in some soils by tillinq at
soil is too i*,et, and by compaction by
runnina equipment over 
the same 
area too frequently.
naturally Pans exist
in many !icaraguan soils
these pans and are called duripans. If
are 
within 40 centimeters 
to 50 centimeters of the
face, and are underliin by surmore friable soil,
moisture and plant root 
it often helpspenetration to 
break them by subsoiling.
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Contour Farminq on Pineapple Field.
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Sul:soilinn i- lest carrierl out i.hen tie soil nrofile is dryensure maximui, fracture of ir 
toth e nrvirus layers. It also isadvisatle to fnl o: su soilinn, r ith planting of deep-rooted
nlants to prevent reforri noe of the restrictive layer.
 

The subsoiler should 
he operated deep enough 
to penetrate
tillage pan or durinan, the
 
than to 

but seldom is it practical to deeper
50 60 centimeters no 

because of the high power requirements


for the operation.
 

g. Two-way Tillage
 

This 
type of tillaqe requires "roll over" plows whichfurrow slices turn the
in the same direction even though the direction of
operaLion ef the 
ecu ipment is reversed. 
 It is advantageous on
irrioated land to avoid formation of
whichi interfere "dead fur-oi,,s" and ridges;ith or oper irrigation water aLpplication, makedi ff i cult surface drainage, and ma'y contribute to runoff and 
eros ion.
 

On steeper sloping land, 
the furrow slice is normally thrown up
the 
hill to counteract the down-slope movement of soil 
by other
implements. 
 On nearly level land, the furrow is turned in opposite directions in alternate years.
 

h. Contour Farming
 

Contour farming means 
performing tillage and
across seeding operations
the slope as nearly on 
the level as possible. It is effective in reducing runoff and 
erosion on sloping
the tillage marks land, because
form minature terraces or 
basins which catch
and hold water that otherwise would run
gives the water down the slope. This
more time to 
infiltrate the 
soil profile.
 

Contour farmino 
is most effective on slopes
three to ten in the range of
percent, but does provide 
some benefiL on steper

slopes.
 

2. SPECIAL PRACTICES FOR WHATER 
EROSION CONTROL
 

a. Gradient Terrace System
 
A gradient terrace 
is a channel with a supporting ridge 
on the
lower side, constructed across 
the slope on a planned grade which
intercepts 
runoff w;ater from the 
land above it and conveys the
water to 
a grassed waterway or 
main drainage channel. This
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reduces the velocity and volume of water running over a given

area, thereby minimizing erosion. Terraces usually are requir
ed on cultivated lands with slopes steeper than 
one percent in
 
the Survey Area. Usually, a system of terraces is constructed
 
on sloping fields. The size of each terrace and the spacing

between them is determined by the steepness of the slope and
 
the distance water must be carried to a protected outlet.
 

On steeper slopes, more terraces are required, increasing the
 
cost of tillage operations, terrace construction, and maintenance.
 

Terraces have been used extensively in the Soil Survey Area for
 
many years, and the banks now require their construction before

approving loans. Terracing has greatly reduced the amount of
 
erosion. Their value 
is greatest when adequate maintenance is
 
provided to keep the channels open and prevent 
water from flow
ing over top of the stream banks. In some places, where main
tenance has not been adequate, soil erosion has occurred and
 
sections of the terraces on 
the down side of the slope have been
 
destroyed. Terraces in the area are frequently planted to grass

to reduce the possibility of the channel being damaged by runoff
 
water.
 

b. Field Diversion
 

A diversion is a ditch or channel with supporting ridge which
 
intercepts runoff water and is used to 
reduce erosion on sloping

land, and flooding or siltation damage on more level areas. A
 
diversion must have a protected outlet.
 

Many nearly level soils Survey Area
in the Soil are damaged by

flooding and siltation from runoff originating on the adjacent

steeper slopes. This could be avoided by constructing a diver
sion channel at the foot of the steeper slope where it would
 
intercept the runoff and 
carry it away from the level land below.
 
The water is diverted to a main channel which carries it out of
 
the community.
 

The size of the channel and the channel gradient must be engi
neered properly to handle the expected runoff, which varies con
siderab y on different soils and slopes. Although some diversion
 
channels are farmed with adjacent cropland, it usually is best to
 
seed the channel and ridge to adapted grasses.
 

Annual maintenance of diversions and 
terraces is required to
 
ensure continued proper operation. Eroded places should be 
re
paired and sodded. Silt deposits should be removed, 
and rank
 



vegetation chopped out 
to keep the channel open. 
 It is advisable to check each terrace 
and diversion after each heavy rain
to make the necessary repairs immediately 
so that the structure
will be in functional condition whL-, 
 it is needed during the
next rainy seaso.
 

c. Grassed Waterway Or Outlet
 

A grassed waterway is a shallow channel, properly shaped and protected by 
a grass cover. 
 The channel 
is used to carry runoff
water down the slope thereby preventing gully erosion. 
 Grassed
waterways are 
commonly used to 
outlet water discharged from terraces or diversions, or 
they may be placed 
in field draws to prevent gully erosion even 
though terracing is not 
practiced.
 
Gully erosion is a constant threat on 
many soils of 
vey not only carry away much soil, 

the soil surarea. Gullies 

carve fields into small, uneconomical plots. 

but they also
 
installed before gully erosion becomes 

Grassed waterways
 
severe 
are good invest

ments.
 
Each waterway should be engineered for proper size, 
shape, and
 
gradient to carry the 
expected runoff from the 
field in question.
 

d. Mechanical 
Outlet
 

Waterways constructed on 
slopes steeper than 
four percent for
medium-textured soils, and 
on slopes steeper than about
cent for sandy soils, should be 
two per

supplemented with mechanical
structures. 
 Such structures ir.clde pipe, 
lined chutes or drop
structures.
 

e. Sediment Basin
 

A sediment basin is constructed by building 
a ridge across a gully
or field depression which carries 
runoff water.
the water and the The basin impounds
silt settles out. 
 A protected outlet is needed
for each sediment basin, 
and often a diversion or gradient 
terrace
 serves this 
purpose.
 

In fields where 
the land surface is uneven,
the terraces laid out
natural on
line are crooked and

width do not run parallel. Fhe uneven
field 
left between such terraces are difficuit to farm and
raise the cost 
of tillage. Terraces 
in many places can be strainhtened out by buildinn the ridcoe higher across 
a sediment basin. the gully, thus making
The basin can 
be crossed with farm machinery and
in time, silts full.
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f. Critical Area Plantina
 

Some steep slopes and severely eroded areas should be taken out
 
of cultivation and planted to a permanent protective cover of
 
grass or trees. Adapted grasses are listed in subchapter IV.F
 
and adapted tree and shrub species in subchapter IV.G.
 

ttwo 

Windbreak Plantini
 

,l \V; 



3. 
SPECIAL PRACTICES FOR WIND-EROSION CONTROL
 

Wind erosion is controlled 
in two primary ways:
wind velocity through (1) by reducing
use of windbreaks, etc, 
and (2) by keeping
the soil surface protected during blow seasons
ing, by residue mulchuse of cover crops, etc. 
 1.4ind stripcropping 
is specially
effective 
in this respect.
 

a. Wind Stripcrupping 
Wind stripcropping consists of alternating crops in strips or
bands 5C- to 
100-feet (approximately 15-to 30-meters) wide which
run across 
the direction of prevailing winds.
should have Alternate strips
an established 

cover can 

cover which resists wind erosion.
consist of pasture, This
 
early planted annual 

a perennial cultivated crop, an
crop, 
or weed growth. 
 These conditions all
provide a measure 
of protection to 
the adjacent downwind strip
which may be planted to 
a crop that has 
little wind resistance.
 
Weed growth 
is an acceptable cover 
in the protective strips where
annual crops 
are 
planted in the alternate strips.
the Weeds left 
in
field after harvest of the earlier crop protect the
ed crop in the adjacent downwind strip. late-plant
crop is well established, the weeds may be 

After the late-planted
 
plowed in preparation
for the next crop.
 

Strips in a wind stLripcropping system must 
be narrow enough that
the strip with the protective cover will
strip. Strips must 
protect the vulnerable
be narrower 
on soils more susceptible to
action and wind
in areas 
where wind velocities 
are higher.
 

Wind stripcropping 
is most effective where the strips can
out at right angles to be laid
 
results the direction of prevailing winds. If this
in strips running up-and-down slope 
on
to water erosion, soils also subject
an alternate method of wind erosion control 
should
be explored.
 

b. Buffer OrW indbreak Planting.
 

Windbreaks usually 
are planting of 
trees or shrubs which
enough and are high
dense enough to 
reduce wind velocity near the soil
face, reducing wind erosion. sur-
When tall
interfere with aerial growing trees or shrubs
spraying 
or dusting, 
it often is more
tical to plant tall pracgrowing perennial grasses such
Napier, Nierkson,or other adapted species. 
as Elephant,
 

planted on terrace ridges. These grasses are often
Where the runs
terrace
angles to at nearly richt
direction of prevailing winds,
considerable protection from wind erosion 
these grass plantings offer
 
to 
planted crops adjacent
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to the on
terrace the downwind side. 
 Once the crop between the
terrace 
becomes well established, the grass be chopped down
can 

if it interferes with agricultural operations.
 

c. Mulching 

Mulching is the application of materials 
to the soil surface to
 
protect it against wind 
or water erosion. Normally, organic

materials are used as mulches because they can 
later be incor
porated into the soil for improvement of tilth, organic matter,

and soil fertility.
 

Crop residues and weed growth from other fields 
is the mulch
most commonly used, although barnyard manure 
also is used. Some
 
inorganic materials, such as gravels 
or crushed rock, are also
 
used,
 

The cost of mulching material 
and labor costs of spreading are

relatively high, confining this 
practice to small critical areas.
 

d. Cover Crops
 

Cover crops are 
those grown primarily for protection of the soil
against wind or 
water erosion during critical periods of the year
between major cash crops. After 
a cover crop has served its use
for protection during the critical period, it may be grazed ott,

cut for hay, or incorporated 
into the suil as green manurre to en
rich fertility.
 

Cover crops are needed on many soils 
of the soil survey area on

fields used for continuous cropping cotton, truck crops,
to 

the like. Additional research is needed to 

and
 
develop cover crops


better adapted to the area, especially a legume type.
 

4. DRAINAGE PRACTICES
 

lhen new land areas are brought under cultivation, or when land

formerly cropped has terrace 
systems, grassed waterways, and
drainage systems installed, it usually is necessary also to install 
drainage mains or laterals. Unless these ar_ planned and
installed on a community 
or watershed basis, damage from overflow or siltation often 
occurs on adjacent farmland, roads, and
highways. Natural waterways frequently must be deepened, widened,
or re-aligned to 
carry the expected runoff, or additional channels
 
may be required. 
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All 
such work should be done in accordance with a masterplan
prepared for the whole community or watershed in order to
ensure maximum economy of 
installation and effectiveness of

operation.
 

a. Field Ditches
 

These are 
open drains of shallow to moderate depth that
effective in removing are
excess 
water from the surface of soils
which have slow subsoil permeability. 
 Field ditches must have
a suitable outlet, and 
are most practical when the 
topography
will permit parallel layout.
 

b. Tile Drains
 

Tile drains presently are 
not used extensively in the Soil Survey
Area because of the 
high cost of tile.
by tiling, but 
Some soils would benefit
field ditches usually are substituted because of
lower cost, even though they do 
not perform as effectively as


might be desired.
 
Tile generally is used 
to remove 
excess 
water in the subsurface,
while field ditches are 
used for removal 
of excess moisture at
near the soil surface. 

or
 

c. DrainageMain or Lateral
 

The size, location, and 
outlets for terrace and drainage systems
should be planned for 
an entire community or watershed.
ensures overall reduced This
installation costs, 
and a maximum effi.ciency of operation.
 

5. IRRIGATION PRACTICES
 

Two crops a year, with optimum yields of each crop, 
are possible
in Nicaragua with irrigation. Thus, a crop
both the dry and wet can be assured during
 
supply for crops 

(or rainy) seasons, assuming an adequate water
to be 
grown, and control 
of pests and diseases.
Since rainfall distribution during the wet
and rains may not 
season is not uniform,
occur 


of seedings 
when needed for successful establishment
or during critical moisture-demand periods of various
crops, irrigation is needed 
even during a part of the 
wet season.
Use of irrigation facilities with adequate water 
application
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rnntrol make possible the application of the correct amounts
 
of water quickly to ensure top yields.
 

Properly designed sprinkler systems, excFept for paddy rice, 
are
 
best adapted to accomplish this needed control with a high degree
 
of efficiency. Irrigation system capacities must be designed to
 
meet peak water requirements during the dry season. It should be
 
realized that at times, especially during the wet season, this
 
capacity may be greater than needed, and additional areas of land
 
over an6 above that irrigated during the dry season could be
 
irrigated with the equipment on hand.
 

Design of an irrigation system is important, because an improper
ly designed system may create conservation hazards by increased
 
erosion on some moderately steep and steep slopes; and salt 
ac
cumulation in lowlands if a high water table is created by over
 
irrigation; or if there is excess draw-down or lowering of the
 
water table.
 

Good irrigation practice provides for the protection of soils
 
against wind erosion by keeping the soils moist when the ground

is barren, as during seedbed preparation or early growth stages
 
of plants.
 

a. Border Irrigation
 

Border irrigation should be limited to level or nearly level land
 
with enough clay and silt in it to avoid excess infiltration los
ses. This method is generally used for solid-planted crops, in
cluding pasture. Vertisols and Vertic soils that are to be plan
ted to rice or pasture are well-suited to border irrigation with
 
cross-leveling between borders, and a uniform arade of less than
 
one percent down the borders for pastures, and less than 0.5
 
percent for rice.
 

A well designed farm ditch (or underground pipe) system, with
 
water-control gates, is required for efficient use of water, and
 
waste-water disposal drains are also required. 
 Soils suited to
 
this type of irrigation are discussed in subsection IV-C.67,
 
Summary of Conservation Needs By Capability Unit, page
 

b. Furrow Irrigation
 

Furrow irrigation can be used for annual row crops, and can be
 
used on lands with more which is
slope than that used for border
 
irrigation. The furrow, which is the essential feature of this
 
system, must have a grade of less than 0.5 percent, the actual
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percentage being determined by the
textured soils require soil permeability. 
 Coarsemore grade,
runs, than fine-textured soils 
or comparatively -*orter
in order to
filtration prevent
losses. exces.. in

irrigation may be 
On uniform slopes, cross-slope or contour
practical 
to 
reduce land preparation.
 

c. Sprinkler Irrigation
 

Sprinkler irrigation can be 
used
from level to steep, and 
on soils with slopes ranging
can even be
and fruit trees used for irrigating pasture
on land 
too sLeep for mechanical
The system should be cultivation.
designed
applies the amount 

so that the sprinkler efficiently
of water that
soil, can be readily absorbed by the
provide sufficient water for optimum plant growth, and avoid
the application of excessive quantities.
be considered Velocity of winds must
in the design of 
a sprinkler system, but 
is not a
limiting factor.
 

d. 
Land Levelinq Or Smoothing
 
Land leveling 
is required for surface irrigation, especially for
paddy rice, most 
of which requires a uniform minimum depth of water within the borders 
a certain amount of soil 

for weed control. On newly leveled land,settling occurs,depths of water which Gives
in the flooded uneven
area.
on the higher spots, This 
may lead to
which are not weed growth
Sufficiently flooded, and
sitates further releveling the following year. neces
erations, Normal farming op
some 

erosion by wind and water, and accumulation of silt
of the factors 
that contribute are
this reason, to surface 
uneveness.
periodic smoothinn For
or releveling
the Pacific f.rea, fields are is essential. In

ing nenerally releveled every year.
for proper irrigation gradients Grad
to is nearly always required prior
furrow irrination for crops other than rice.
 
6. SALT RLDUCTIOtN ON SALINE SOILS
 
The salt-affected 
soils of the
mangrove areas, Soil Survey Area
in areas occur mainly in
along Rfo Negro 

adjoining Lakes Mlanagua and Nicaragua, and
in the northwest.
restricted drainage, These soils also generally have
so effective drainage is an 
integral part of
salt reduction.
 
Most of 
the mangrove areas 
are
at the present time. 

generally not economical 
to reclaim
Some saline or saline-sodic soils of the La

Calera and Tisma series may be 
improved by drainage, amendments,
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or flooding, but the economic feasibility of this type of opera
tion should carefully be studied before it is undertaken.
 

Leaching is another method to reduce the amount of salts in the
 
soil. This is accomplished by first draining the area to lower
 
the water table, after which it is flooded again so that the
 
water can pass downward through the root zone and out of the soil.
 
Leaching is most effective when it is possible to pond the water
 
over the entire field surface. Dikes constructed on the contour
 
are used for this purpose, and often rice is grown in the diked
 
areas while the leaching is in progress.
 

B. CAPABILITY GROUPS OF SOILS
 

The capability classification was made generally in accordance
 
with the system described in Agricultural Handbook No.210, Soil
 
Conservation Service, U.S. Department of Agriculture issued in
 
September 1961. Part of the following material is taken from
 
that publication.
 

The capability classification is an interpretative classification
 
made of soil mapping units or groups of mapping units primarily
 
for agricultural purposes. The arable soils are grouped into
 
capability classes according to their potentialities and limita
tions for sustained production of the cultivated crops that do
 
not require specialized site conditioning or site treatment.
 
Soils not suited to long-time sustained use for cultivated crops
 
are grouped and classified according to their potentialities and
 
limitations for the production of permanent vegeta t ion, and ac
cording to risks of soil damage if mismanaged.
 

Three levels of classification are recognized in this system.

The first, and broadest, is the land capability class. There
 
are eight classes, each indicated by a Roman numeral. (See
 
following examples.) The second level is the capability subclass.
 
There are four of these, each designated by a lower case
 
letter following the Roman numeral. The third and most specific
 
level is the capability unit. These vary in numher depending on
 
the complexity of soils and agriculture in the area, and are
 
designatea by a variety of symbols.
 

1. CAPABILITY CLASS[S
 

Capability classes are groups of capability subclasses or capabil
ity units that have the same relative degrees of conservation
 
hazard or limitations in use. The risk of soil damage or degree
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I 

of limitations in use 
becomes progressively greater 	from Class
to Class VIII. Capability Classes I to
from each other after 	 IV are differentiated a summation or risks of soil 	
of the degree of limitations 

for 
damage that affects
ments 	 their management requirelonqtime sustained 
use for the 
common 
cultivated 
crops.


A map unit may 
be in a capability class other than Class
cause 
of a single limitation, such 	 I be
of rooting zone, 	

as unfavorable 
slope or
or because of 	 depth
a combination
cause the effects of 	 of limitations. Beeach liritation
alt 	 on the
rnative practices used 	
use of the soil or on
greatly, the to 	counteract the
actual 	 limitations differ
value of the 
land for growing the
may not be equal 	 common crops
in each land capability class.
examples 	 The following
may rake this 
clear:
 

Example I: A deep, moderately 	fine-textured soil
in Class iI 	 is
because of
soil 	 imperfect drainage, but
may be well-suited to 	 the
 sugar cane
cellent yields. 	 and produce 
ex-
On the other hand,
class 	 another soil
III because it 	 is in
has 
a root zone
centimeters, slopes between 
of only 40 to 60
 

and moderately 
four and eight percent,
severe 
erosion.
different crops 	 It is adapted to
than the 	 more
first soil, 
but even
complex conservation 	 with
practices, the 
returns
to input will 	 relative
not equal 
those of the first
Exam le 	 soil.
2: A soil is in 
Class IV because of shallow
 

depth of-root zone, yet 
it is well-suited to
ic shallow-rooted 	 a specif
crop, and favorable yields of 	that
crop can 
be obtained under good management.
 

Example 3: 
 Vertisols, which 
are extensive
are generally in 	 in Nicaragua,
class VI because they
to work and because they do 
are very difficult
 

plants. not release water readily
by use 	 to
of heavy machinery and
ever, Vertisols usually return 
irrigation, howvery high yields of rice.
 

a. Class 


Soils 
in Class 
I have 
fev, limitations
and are 	 that restrict
suited 	 their use,
to arowino a ide
soils 	 ranoe
are nearly level, and 	
of cron plants. The
oenerally 	 the erosion hazarddeep, well drained, 	 is low. They arewell, and are either ;ell sunp 	

and easil i.ork'ed. They hold waterlied wiith plant nutrients, or 
are
 

11-118
 

I 



Class I Land 

Class 11 Land 

II1l( 



highly responsive 
to inputs of fertilizer.
extensive areas In this survey,
of Class 
I soils differ in some
Class respects from
I land mapped elsewhere 
in the world. 
 !lost Class 
I land
in this survey has 
a slope of less 
than one percent, but
soils developed from volcanic cinders and ash, 
on
 

is greater than the erosion hazard
on soils developed on most other kinds
material of parent
having similar slopes. 
 One of the reasons 
for this
that the soil aggregates is
 are so
generally less 
light in weight (bulk density
than one percent), that they
transported by are easil moved and
water. even though they
soils are are quite stable and the
readily permeable. 
 The torrential 
rains that
mon during the are comwet season, especially those in October, which occur after the soils 
are saturated, 
are apt to
soil move
under clean cultivation on practically all 

the surface
 
than three-tenths of one slopes of more
percent. Several areas
in irrigated of Class I land
areas 
of this survey would not be 
classified Class
elsewhere because of uneven micro-relief. 

I
 

b. Class II
 

Class II soils have some 
limitations that 
reauce
plants, or the choice of
require simple conservation practices.
are The limitations
few, however, and the practices are
of Class II soils may be 
easy to apply. Limitations
 any one or 
a combination of the
slopes of 1.5 to 4 percent; slight following:
 

ideal soil depth; 
to moderate erosicn; less than
somewhat unfavorable soil 
structure, texture,
workability; slight or
to 
moderate quantities of salts
geable sodium; occasional damaging floods; 

or exchan
or moderately high water
table conditions 
that occur 
for a short period during the growing


season.
 

c. Class III
 

Soils in Class 
 have more restrictions
and when 
III than those of Class II,used for cultivated crops, the conservation
are usually more practices
difficult to 
apply and 
to maintain. 
 Limitations
may result from the effects of a combination of
following: one or more of the
slopes generally four
severe water to eight percent; moderate to
erosion; 
wetness due to flooding, high
or water table,
imperfect drainage; moderately shallow effective depth of the
soil; moderate moisture holdino capacity; lowcorrected; moderate salinity or 

fertility not easily 
textures. sodic conditions;
Each soil or fine cla
in Class III can
one or more properly be maintained by
alternative combinations of
ment, but there use and conservation treat-re few!er 
practical alternatives

farmer than are for the average
available for Class 
II soils.
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Class IV Land
 

Class III and IV Land
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d. Class IV
 

Soils in Class IV have 
severe limitations that
choice of plants restrict the
and or require very
specific kind 
careful management or
of management. 
 Soils
suited in Class IV may be well
to only two or three of 
the common
area, or the yields may 

crops grown in the
be low in relation
tability to cultivated crops 
to inputs. Adapis limited due 
to one
of or more
the following unfavorable 
features: 


percent; shallow depth 
slopes of 8 to 15
of effective soil
zone material
is 25-50 cm; unfavorable or root 

tures (sands and 
textures including coarse texloamy sands), 
very gravelly textures
clay textures or fine
(40-60 percent 
2-micron clay); moderate stoniness; wetness caused by 
somewhat
high poorly drained conditions,
water table, or flooding for moderately long periods during the growing season.
 

e. Class V
 

Land in Class 
V has restrictions 

general that preclude growing the
farm crops, but 
the soil
woodland, wildlife and 

can be used for pasture, range,
cover.
or The soils
have are nearly level
severe limitations due and
 
ditions: to one or more of the following cona water table at 
or near the surface during 
most of
the year; high accumulation of salts;
and high exchangeable sodium;
frequent flooding. The 
land that
generally be improved, and 

is used for pasture can
benefits 
from proper management 
can
be expected.
 
H.ajor improvements such as drainage, leaching of salts, replacing sodium with calcium in sodic soils, and constructiones to prevent flooding of ievewould improve theor adapted crops could be Irwn. 

soil so that the commonr .- Generally, itfor the soil mapper deter ,ine 
was not possibleto the feasibilityreclamation of drainaoe andof such land, This usually requires additional study
by drainage engineers and agricultural 
economists. 
 After the
is reclaimed, the land
capability classification may be 
upgraded.
 

f. Class VI
 
Class VI soils 
have limitations that make them generally unsuited
to cultivation. 
 Nevertheless, 
the physical condition of the soil
is such that it is practical
ments if needed. to apply range and pasture improve
control by 

These include seeding, fertilizing, and water
use 
of furrows, drainage ditches, diversions, 
or water
spreaders.
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Soils are in Class VI because of moderately steep slopes, gen
erally 15 to 30 percent, where erosion would be severe if cul
tivated crops were grown; shallowness, depth about 25 centime
ters; coarse texture (sand); excessive wetness due to flooding
 
or poorly drained conditions, or stoniness.
 

Some Class VI soils may be safely used for specialized crops,

provided unusually intensive management is used. This is true
 
in the Premontane Tropical 
Moist Forest life zone, where extensive
 
areas of Class VI land are used for growing coffee in the shade
 
of native trees. Specialized crops could be grown here and on
 
many areas of Class VI land in other life zones. If the crop is
 
planted on the contour, a good cover is established, and protec
tive structures are used to control 
runoff and prevent erosion.
 

Extensive areas of Vertisols are in Class VI 
because they are
 
fine or very fine textured, and somewhat poorly or poorly drain
ed. They have a high water table or are water saturated up to
 
four or five months of the year, which greatly limits their
 
agricultural use.
 

Most Class VI soils are used for grazing cattle during the rainy
 
season, and for the first 8 to 12 weeks (ifthe dry season until
 
the pastures dry out.
 

g. Class VII
 

Soils in Class VII have very severe limitations that make them

unsuited to cultivation and restrict their use 
largely to grazing,

woodland, or wildlife. Where these soils are used for grazing,

woodland, or wildlife, it is generally impractical to apply pas
ture or range improvements such as seeding, fertilizing, and water
 
control. Soils are in Class VII because of 
one or more of the
 
following continuing limitations; steep slopes, generally 30 to
 
75 percent; severe erosion hazard; wetness, shallowness, with
 
depths less than 25 centimeters; very coarse texture; and ston
iness.
 

Some soils in this class may be used for special crops under
 
unusual management practices. 
 In the Pacific Area, moderately

extensive areas are used for growing coffee in the shade of native
 
vegetation.
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h. Class VIII
 
Soils and 
land types 
in Class VIII have limitations that preclude.
their use 
for commercial plant production and restrict their use
to recreation, wildlife, water supply, 
or to esthetic purposes.
 
Soils and land types in Class 
VIII cannot be expected
significant on-site benefits from management for crops, 

to return
 
or grasses,
trees, although area-wide berefits from wildlife use, watershed protection, 
or recreation may 
be possible.
 
Areas of rocky land, 
lava flows, sandy beaches, gravel pits,
mangroves, and 
very steep land with 
slopes more than 
75 percent
are in Class VIII.
 

2. CAPABILITY SUBCLASSES
 

A capability subclass 
indicates the 
kind of conservation
or limitations roblem
involved. 
 Subclasses

units that have the 

are groups of capability
same major kind of conservation problem.
are designated by adding They
a small letter 
(e- for erosion, w- for
excess water, or 
s-for root-zone limitations) to the
Climatic subclasses class numeral.
are not -ised in this
ditions area, but climatic conare shown on two accompaning maps.
by using available climatic data 
One is a map prepared
(Figure 2) and another is a lifezone map (PlateJI-3) made by using climatic data plus vegetation as
an indicator nf 
climatic conditions. 


affect such soil 
Because climatic conditions
characteristics 


matter as color and amount of organic
in the surface horizon, the limits of
group of closely related soil 
a soil series or a
series can usually be used 
to delineate climatic zones.
 

3. CAPABILITY UNIT
 

A capability unit consists of
same a group of mapping units with the
class and subclass that 
have similar potentials and continuing conservation limitations and hazards.

ity The soils of a capabilunit are sufficiently uniform to 
produce similar kinds of cultivated crops and pasture plants with similar management practices;
require similar conservation and management practices under the
same 
kind and condition of vegetative cover; 
and have comparable

potential productivity.
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Symbols for capability units have three parts: The first part
 
is a Roman numeral which designates the class of land, the second
 
part is a letter which indicates the subcT-aT; and the third part

is an arabic number or combination ofWTrabc numbers and letters
 
which separate one capability unit from another in the same class
 
and subclass. In this report, the capability unit numbers are
 
connotative to the following extent:
 

Primary numbers
 

1 = deep soils with loam texture througl,',ut, which are
 
permeable.
 

2 = deep soils with sandy loam texture throughout, which
 

have moderately rapid permeability.
 

3 = soils with slowly permeable subsoils or substratum.
 

4 = soils with clay subsoils but permeable.
 

5 = soils with layers in the profile which inhibit roots
 
and moisture penetration.
 

6 = coffee lands in the Premontane Moist Forest Life Zone.
 

7 = very coarse soils, very rapid permeability.
 

Secondary numbers (used only where necessary to separate
 
two units)
 

.1 or al = soils in humid climate
 

.2 or a2 = soils in dryer climate
 

Secondary letter "a" is used only when necessary to sepa

rate two units and denotes a difference in topography.
 

4. SOIL MAPPING UNIT
 

The soil-mapping unit, usually a soil type or phase of a soil
 
type, is a portion of the landscape that has similar character
istics and qualities, with limits fixed by definition.
 
The soil mapping unit provides detailed information about soil
 
properties and is the unit about which the most precise state
ments and predictions can be made. Because many mapping units
 
of different soil series are quite similar, they can be grouped
 
into capability units for purposes of use, management, and con
servation practices.
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C. MANAGEMENT OF CROPLAND BY 
CAPAnILITY UNITS
 
Information about proper
about each of the 

use and manacqement could he written
more than 
600 mapping units
soil survey. delineated in
Because the same the
 
soils which things would be repeated for many
are 
quite similar information is shown about proper
use and treatment for each of only 66
encompass all capability units which
soil mapping units 
in the survey.
defines a capability unit, and how 

Chapter IV.B.3
it is symbolized for easy
reference.
 

The names 
of all soil mapping units 
are included in the description of each capability unit. 
(To
any soil find out what capability unit
mapping unit belongs 
to, 
see Table 55 at the end of this
report.)
 

This subsection contains only general
use and treatment of different soils. 
information about proper

More specific information
is contained in Subchapters IV.D, IV.E, 
and IV.G.
 

1. CAPABILITY UNIT 
I-I 
Nearly level, 
deep, well-drained 
permeable loams
pical Moist Forest and in the Subtro-
Tropical Dry Forest zones 
and their transi tions.
 

The soils have, moderate permeability,high availa)le moisture, and 
moderate to moderately

a moderate content of organic
matter 
in the surface soil
phorus and upper subsoil. Available phosis low, except for the Monterrosa soils, which
Available potassium is mostly medium, and soil 
are high.


reaction 
is
neutral.
 

a, Soils
 

AOa Argolla loam, 0 to 
1.5 percent slopes
BAa Buenos Aires 
loam, 
0 to 1.5 percent slopes
CBa Ceiba loam, 0 to 
1.5 percent slopes
CCa Chichigalpa loam, 0 to 
1.5 percent slopes
CHa Chinandega loam, 
0 to 1.5 percent slopes
Ela El Ingenio loam, 0 to
Elsa 1.5 percent slopes
El 
 Ingenio loam, sandy loam siibstratum variant,

0 to 1.5 percent slopes
GPa Guadalupe loam, 0 to 
1.5 percent slopes
LOa La Gloria loam, 0 to 
1.5 percent slopes
MDa Mercedes 
loam, 0 to 
1.5 percent slopes
MP2a Malpaisillo loam, 
0 to 1.5 percent slopes
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MRa rlonterrosa loam, 0 to 1.5 percent slopes
 
PHa Paso Iondo loam, 0 to 1.5 percent slopes
 
POa Polvdn loam, 0 to 1.5 percent slopes
 
RAa Rancherfa loam, 0 to 1.5 percent slopes
 
SJa San Jose loam, 0 to 1.5 percent slopes
 
TEa Telica loam, 0 to 1.5 percent slopes
 
TXal Alluvial soils, loamy, 0 to 1.5 percent slopes
 

b. Use and Management
 

Most of these soils are used for crops, mainly cotton, and some
 
for irrigated sugar cane under large-scale mechanized farming
 
methods.
 

The soils, however, are well suited to most adapted crops, and are
 
moderately well suited to kenaf, sugar cane, and plantains; with
 
irrigation , they are well suited to sugar cane and plantains.
 
The soils are especially well suited to bananas with irrigation,
 
but are of low suitability otherwise. Fertilizers are required
 
for optimum yields.
 

These soils are easy to work and can be cultivated intensively
 
with no special practices except good management. This should
 
include minimum tillage with heavy machinery to prevent compacting
 
the subsurface and -. the risk of erosion during seedbed
to educe 

preparation.
 

The Malpaisillo soil, which is included in this unit because of
 
its small extent, has slightly lower suitability than the other
 
soils in the unit because it occurs in a drier climate.
 

2. CAPABILITY UNIT 1-4.1
 

Nearly level, deep, well-drained clay loams with friable clay
 
subsoils of good structure in the Subtropical Moist Forest and
 
Tropical Dry Forest life zones and their transitions.
 

The soils have slow permeability, a moderate to moderately high
 
available moisture capacity, a moderate content of organic matter,
 
low available phosphorus, low to high available potassium, and
 
medium to sliqht acidity.
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a. Soils 
AMa Pmatitan clayLTa La 

loam, 0 to 1.5 percent slopes
Trinidad clay loam, 0 to
OTa Olocot6n soils, 0 to 
1.5 percent slopes


1.5 percent slopes
 

b. Use and Management
 
The soils are

well suited 

used mainly for cotton crops,
to most acclimated crops and well 
but are moderately
sorghum, cotton, and suited to
irrigated sugar cane. 

corn,
suited 
to bananas. They are
Fertilizer is required for optimum yields of
these crops.
 
These soils can 


poorly
 

or 
he cultivated continually to
no 
loss of soil row crops with
if crop residues little
are returned.
is necessary during seedbed preparation to 

Minimum tillaqe
soil; 
in this condition avoid pulverizing the
it is susceptible to
Variation in tillage depth and avoidance of tillane when the soils
 

wind and water erosion.
are wet are 
necessary 
to 
prevent the formation of 
a plowpan.
 

3. CAPABILITY UNIT 1-4.2
 
Nearly level, deep, well-drained clay loams with friable clay
 
subsoils of good structure 
in the Subtropical Dry Forest life
and 
its moist transition. zone
 
The soils 
in this 
unit have
ity, moderate amounts a moderate available moisture capacavailable potassium. 

of organic matter, and medium contents of
Available phosphorus
briel soil, is low in the San Gabut is high in tie Sontol soil.
 

a. Soils
 

San Gabriel
SRa clay loam, 0 to
SNa Sontol 1.5 percent slopes
clay loam, 0 to 
1.5 percent slopes
 

b. Use and Management
 
These soils 

moderately well 


are used chiefly for cotton crop production,but

grain sorghum. 

suited to most adapted crops and well 
are
 

They are especially well suited to
sugar cane. suited to
Fertilizer is required for optimum yields. 
 The
 
irrigated
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soils can be cultivated continually for row crops with little 
or
 
no loss of soil if the surface is protected by crop residues that

have been left on the land. Minimum tillage is necessary during

seedbed preparation to avoid pulverizing the soils which are 
then
 
susceptible to wind erosion. Variation in tillage depth and

avoidance of tillage when the 
soils are wet are also necessary to
 
prevent the formation of a plowpan.
 

4. CAPABILITY UNIT 1-5
 

Nearly level, well-drained loams, 
deep above a hardpan. These
 
soils occur in the warm transition of the Subtropical Moist Forest
 
zone. 

Only one soil 
is included in this capability unit. It has a

moderate permeability, moderately high available moisture capac
ity, a medium content of available potassium, but a deficiency

in phosphorous. Organic matter is high 
in the surface soil and
 
moderately high in the subsoil.
 

a. Soil
 

MYa Masaya loam, 0 to 1.5 percent slopes
 

b. Use and Management
 

This soil is used mainly for crop production and is well suited
 
to most adapted crops; moderately well suited to peanuts, kenaf,
 
sugar cane, and plantains; and poorly suited to bananas. 
 With

irrigation, however, it 
is also well suited to sugar cane, bana
nas, and plantains. The soil requires fertilization, especially

phosphorous, for most crops. Because of slow runoff from this
 
soil, no special conservation practices are required, except

good management. This should include the 
return of crop residues to the soil, and minimum tillage to avoid compaction of the
 
subsoil and the formation of a plowpan. Minimum tillage will
 
also reduce the hazard of wind erosion during seedbed preparation.
 

5. CAPABILITY UNIT 1-6
 

Nearly level, deep, well-drained loams 
in the Tropical Premontane

Moist Forest and the cool transition of the Tropical Moist Forest
 
zone.
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These soils 
have a moderate permeahility. The
capacity is hich for the Proelia available moisture
 
tepe soil. soil and moderate for the klasa-
Organic matter content 
is hiqh
available phosphorus in both soils, while
is low.
Argelia soil Available potassium is high 
in the
but medium in the Masatepe, which also has
to 
 a weak
strongly cemented hardpan below depths of 90 centimeters.
 

a. Soils
 

AGa Argelia loam, 
0 to 1.5 percent slopes
MSa Masatepe loam, 0 to 
1.5 percent slopes
 

b. 
Use and Manaaement
 

These soils are 

well suited 

used primarily for coffee production,
to most adapted crops. but are
 
suited to They are especially well
coffee and citrus, 
and moderately well
nanas 
and plantains. suited to ba..

needed Fertilizer, especially phosphorus,
to 
obtain optimum yields. is
No
tices are special conservation 
pracrequired except qood management, which should include
the return of crop 
residues 
to the soil.
 

6. CAPABILITY UNIT Ile-1
 
Nearly level 
and 

meable loams 

very aently sloping, deep, well-drained,
in the Subtropical per-
Ploist

Forest Forest and Tropical Dry
zones and 
their transitions.
 
Textures of these 
soils are dominately loam;
are some included however,
fine sandy loams, 
silt loams,
the soils have moderately high 

and clay loams. Most of
or
ci'ies. high available moisture capa-
Organic matter content
in the surface soil; 
is moderate to moderately high
available phosphorus
Monterrosa and Palo rrande soils, 

is low, except in the
where
able potassium is medium to 
it is high; and availhigh. Soil reaction is neutral,
and most of the soils are slightly eroded.
 

a. Soils
 

AOa2 Prgolla loam, 0 to 
1.5 percent slopes, slinhtly

eroded
 

A-b 
 Br olla loam, 1.5
PAb to 4 percent slopes
Ruenos Aires 
loam,
CAva 1.5 to 4 percent slopes
Chacara clay loam, well-drained variant,
2.5 percent slopes 0 to
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CCb Chichigalpa loam, 
1.5 to 4 percent slopes
CIla2 Chinandega loam, 0 to 
1.5 percent slopes slightly eroded
CHb Chinandega loam, 
1.5 to 4 percent slopes
CPa Concepcion fine sandy loam, 0 to 
1.5 percent slopes
CPb Concepcio'n 
fine sandy loam, deep, 1.5 
to 4 percent

slopes


CP2a Concepci6n loam, 0 to 
1.5 percent slopes
CP2b Concepc'n loam,

CPvb 

1.5 to 4 percent slopes
Concepclon loam, heavy substratum variant, 1.5 

4 percent slopes 

to
 
EIa2 El Ingenio loam, 0 to 
1.5 percent slopes, slightly


eroded

EIb El Ingenio loam, 1.5 
to 4 percent slopes
EIsb El 
 Ingenio loam, sandy substratum variant, 1.5 
to
 

4 percent slopes
GPa2 Guadalupe loam, 
0 to 1.5 percent slopes, slightly
 
eroded


GPb Guadalupe loam, 
1.5 to 4 percent slopes
LEa La Esperanza loam, 0 to 
1.5 percent slopes
LEb La Esperanza loam, 1.5 
to 4 percent slopes
LLa La 
Lapa loam, 0 to 1.5 percent slopes
LLb La 
Lapa loam, 1.5 to 4 percent slopes
MDa2 Mercedes loam, 0 to 
1.5 percent slopes, slightly
 
eroded


MDb Mercedes loam, 1.5 
to 4 percent slopes
MP2a2 Malpaisillo loam, 0 to 
1.5 percent slopes, slightly
 
eroded
MRa2 Monterrosa loam, 0 to l.b 
percent slopes, slightly
 
eroded
MRa3 Monterrosa loam, 0 to 
1.5 percent slopes, depression

phase


MZb Manzanillo loam, 
1.5 to 4 percent slopes
PGa Palo Grande silt loam, 
0 to 1.5 percent slopes
PGb Palo Grande silt loam, 1.5 
to 4 percent slopes
POa2 
 Polvon loam, moderately deep, 0 to 
1.5 percent slopes
POb Polvon loam, 
1.5 to 4 percent slopes
RAa2 Rancherfa loam, 
0 to 1.5 percent slopes, slightly
 
eroded


RAb Rancheria 

SJb 

loam, 1.5 to 4 percent slopes
San Jose' loam, 1.5 to 4 percent slopes
SMa Santa Mar'a loam, 
0 to 1.5 percent slopes
SMb Santa Maria loam, 1.5 
to 4 percent slopes
SMARb Santa Marfa-Argentina complex, 1.5 
to 4 percent
 
sIopes
TEa2 Telica loam, 0 to 
1.5 percent slopes, slightly
 
eroded


TEb Telica loam, 1.5 
to 4 percent slopes
VSa Villa Salvadorita loam, 0 to 
1.5 percent slopes
VSb Villa Salvadorita loam, 1.5 
to 4 percent slopes
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b. Use and Management
 
These soils are 

irrigation, 

used for crop production, and sugar cane,
is an important crop. 	 under
 
practically all 	 The soils
adapted crops, 	 are well suited to

cially well 	 and with irrigation,are
suited to 	 espebananas, plantains, and
without irrigation, 	 sugar cane; but
are 
only moderately well
and sugar 	 suited
cane 	 to plantains
and poorly suited 
to bananas.
of this 	 On
unit, the conservation hazard 	

all the soils
 
with one or a few of 	 is slight to moderate,
 
terraces, 	 the following conservation practices needed:
contour farming, minimum tillage, and the
crop 	residues 
to the 	 return of
land 	in order to maintain organic matter.
Fertilizer, especially phosphorus,
yields. 	 is needed to
These soils 	 obtain optimum
can be
crops, but minimum 	

cultivated intensively for row
tillage is necessary to
subsurface and 	 avoid compacting the
to reduce the 
risk of wind 	erosion during seedbed
preparation.
 

Included in this 
unit,

sillo loam which 

because of its small extent, is Malpaioccurs 
in a slightly drier life
other soils. 	 zone than the
It is moderately well 
suited to
crops, and average yields 	 the acclimated
 can 
be expected with good management.
 

7. CAPABILITY UNIT Iie-2.1
 
Nearly 	level 
and very gently sloping, deep and moderately deep,
well-drained 	sandy loams 
and
rapid permeability 	 loams of moderate to moderately
in the Subtropical

Dry Forest zone 	

Moist Forest and Tropical
and 
their transitions.
 
These soilsexcept the Nagarote soils, 
are underlain by a
 coarse-textured substratum below depths of 70 centimeters.
have moderate to moderately high available moisture capacities
and a moderate content of organic matter. 

They
 

Most are
phorus and medium in potassium, however, 	
low in phos

appears to the Cofradias soil
 
potassium. 

be high in both, and the Nindir' soils are high in
Soil 	reaction 
is neutral 
to slightly acid.
 

a. 	 Soils
 

CEb Chorrera sandy loam, 
1.5 to 4 percent slopes
CFa Cofradfas sandy loam, 0 to
ESb 	 1.5 percent slopes
Esquipulas loam, 1.5 
to 4 percent 	slopes
LM2a La Mora fine sandy loam,
LM2b La 	 0 to 1.5 percent slopes
Mora 	fine sandy loam,
LNa 	 1.5 to 4 percent slopes
Leon 	sandy loam, 
0 to 	1.5 percent slopes
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LNb Leon sandy loam, 1.5 to 4 percent slopes
 
NDa Nindirl loam, 0 to 1.5 percent slopes
 
NDb Nindirf loam, 1.5 to 4 percent slopes
 
ND2b Nindir( fine sandy loam, 1.5 to 4 percent slopes
 
NGa Nagarote loam, 0 to 1.5 percent slopes
 
NGb Nagarote loam, 1.5 to 4 percent slopes
 
NG2b Nagarote fine sandy loam, 1.5 to 4 percent slopes
 
SGa Sabana Grande sandy loam, 0 to 1.5 percent slopes
 
FGb Sabana Grande sandy loam, 1.5 to 4 percent slopes
 

b. Use and Management
 

The soils are used for the production of mainly cotton, crops,
 
but some are used for peanuts and subsistence crops. They have
 
the same crop adaptabilities and require the same conservation
 
practices as those of capability unit lie-l, (Subparagraph IV.
 
C.6., page 130). However most of the soils would require
 
more frequent irrigation than those of capability unit lle-i.
 

8. CAPABILITY UNIT Iie-2.2
 

Nearly level and very gently sloping, deep and moderately deep,
 
well-drained sandy loams with moderately rapid permeability in
 
the moist transition of the Subtropical Dry Forest zone.
 

These soils have moderate and moderately high available mois
ture capacities The organic matter content is moderate in the
 
Malpaisillo so7 and moderately high in the Los Brasiles soil.
 
Available phospnorus is low in the Malpaisillo soil and high
 
in Los Brasiles soil, whereas potassium is low and high, respec
tively. The soil reaction in both soils is neutral.
 

a. Soils
 

LBa Los Brasiles sandy loam, 0 to 1.5 percent slopes
 
LBb Los Brasiles sandy loam, 1.5 to 4 percent slopes
 
MPa Malpaisillo sandy loam, 0 to 1.5 percent slopes
 
MPb Malpaisillo sandy loam, 1.5 to 4 percent slopes
 

b. Use and Management
 

These soils are used for crop production. Cotton was the domi
nant crop, but in the last few years cotton production has been
 
abandoned in some places and fields are idle or used for pasture.
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However, the 
soils 
are moderately well
crops and well 
suited suited to most cultivated
poorly suited to grain sorghum and
to plantains, sesame. They are
to bananas and rice. 
sugar cane, and tobacco, and unsuited
suited to 

With irrigation they
plantains, bananas, are moderately well
and sugar cane.
ever Fertilizer howis needed for optimum yields of these crops.
Conservation problems 
on these soils
but 
one or more are slight
of the following practices to moderate,

crops: are
gradient required for
rotation, row
 

contour 
terrace system with grassed waterways, 
crop
crops, farming, and minimum tillage.
the return 
of crop residues and 

For annual
 
crops cover
are necessary and green manure
to conserve organic matter.
 
These soils 
are easy to 
work and 
can be intensively cultivated,

but minimum tillage is required 
to
surface and avoid compaction of the subto 
reduce the risk of wind erosion during seedbed
preparation.
 

9. CAPABILITY UNIT Ilie-3
 
Nearly level 

well-drained clay loams 


and very gently sloping, deep and moderately deep,
moist transition of 
of moderately slow permeability
the Subtropical Dry Forest zone. 

in the
 

The soils 
in this Capability Unit have
moisture capacity and a moderate available
a moderate amount of organic matter.
available phosphorus The
is medium, and potassium content high.
Their soil 
reaction is neutral.
 

a. Soils
 

BCa Bella Cruz 
clay loam, 0 to
BCb Bella Critz 1.5 percent slopes
clay loam, 1.5 to
BCxa 4 percent slopes
Bella Cruz clay loam, overwash
percent phase, 0 to 
1.5
slopes
BCxb 
 Bella 
Cruz clay loam, overwash phase, 1.5
percent slopes to 4
 

b. Use and Management
 
Bella Cruz soils 
are
but used for crop production, mainly cotton,
are moderately well
to sorghum and sesame; 

suited to acclimated crops; well
poorly suited suited
 cane, peanuts, and to plantains, rice, sugar
tobacco; 
and unsuited to
rigation, they are bananas. With irwell suited to 
sugar cane.
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The erosion hazard on 
these soils is slight to moderate, and
simple conservation practices are 
required that include simple
terraces, contour farming, minimum tillage, 
return of crop residues to the 
soil, and field diversions, where needed. 
 The use
of fertilizer is necessary for most crops. 
 Minimum use of heavy
machinery is desirable 
so as not to 
compact the subsurface; form
a plowpan; and to reduce the 
risk of wind erosion during seedbed
 
preparation.
 

10. CAPABILITY UNIT lie-4.1
 

Nearly level 
and very gently sloping, deep and moderately deep
well-drained soils with friable clay subsoils 
in the Subtropicdl
Moist Forest and Tropical Dry Forest zones 
and their transitions.
 

Textures of these soils 
are dominantly clay loam, 
but some are
loam and silty clay loam. All display moderately slow permeability, a moderate available moisture capacity, and 
a moderate
content of organic matter. 
Available phosphorus is mostly low,
but is high in the Giiscoyol and El 
 Limon soils. Potassium is
generally medium, but 
is high in the Amatitan and Diriomo soils.
The soil react;ion is medium acid to 
neutral.
 

a. Soils
 

AAa Amalia clay loam, 
0 to 1.5 percent slopes
AAb Amalia clay loams, 1.5 
to 4 percent slopes
AMa2 Amatitdn clay loam, 0 to 
1.5 percent slopes, slightly
 
eroded
AMb Amatitan clay loam, 
1.5 to 4 percent slopes


ARa Argentina clay loam, 0 to 
1.5 percent slopes
ARb Argentina clay loam, 1.5 
to 4 percent slopes
BVb Buenavista silty clay loam, 1.5 
to 4 percent slopes
DRb Diriomo clay loam, 1.5 
to 4 percent slopes
ELa El Limon clay loam, 0 to 
1.5 percent slopes
ELb El Limon clay loam, 1.5 to 4 percent slopes
GOb Giscoyol clay loam, 
1.5 to 4 percent slopes
GRa Granada clay loam, 0 to 
1.5 percent slopes

GRb Granada clay loam, 
1.5 to 4 percent slopes
LTb La Trinidad clay loam, 1.5 
to 4 percent slopes
NNa Nandaime silty clay loam, 0 to 
1.5 percent slopes
NNb Nandaime silty clay loam, 
1.5 to 4 percent slopes
OTa2 Olocoton soils, 0 to 
1.5 percent slopes, sligntly


eroded
 
OTb Olocoton soils, 1.5 to 
4 percent slopes
PRa Padre Ramos 
clay loam, 0 to 1.5 percent slopes
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Padre Ramos
PRb clay loam, 1.5 to
RSb Rivas clay 4 percent slopes
loam, 
1.5 to 4 percent slopesSCa 
 El Sduce loant, 0 to 
1.5 percent slopes
SCb El Sauce loam,
SFa San 
1.5 to 4 percent slopes
Felipe clay loam, 0 to
SFb 1.5 percent slopes
San Felipe clay loam, 
1.5 to
SOa Somotillo clay loam, 

4 percent slopes 
SOb Somotillo clay loam, 

0 to 1.5 percent slopes 
STb Santa 1.5 to 4 percent slopesTeresa clay loam, 
1.5 to
TXa2 Alluvial 4 percent slopes
soils, undifferentiated, 
0 to 1.5 percent
 
TXb 
 Alluvial 
soils, 
undifferentiated 
 1.5 to 
4 percent

VCa 
 Vertic 
soils, well 
drained, deep and 
moderately deep,

VCb 0 to 1.5 percent slopes
Vertic 
soils, 
well drained, 
1.5 to 4 percent slopes
 

b. Use and flanagement 
Used primarily 
for crop production,
well these soils
suited t, most are moderately
row crops; well
cotton, and suited to
sorghum; and corn for forage,
poorly suited
tion, they to banarias.
are well suited With irrigato sugar
suited to bananas. cane and moderately well
Simple conservation
which practices
include one or more of are required,
the following: 
a gradient terrace
system with grassed waterways where slopes
contour exceed
farming, return one percent,of crop residuesimum use to the soil,of heavy machinery to and min.
surface and reduce the compaction of the
to avoid 
the formation of a plowpan. 

sub
tainino phosphorus Fertilizer
is essential consince the 
soils 
are low 
in that
element.
 

11. CAPABILITY UNIT 
Ilie-4.2
 
Nearly level 
and 

well-drained 

very gently sloping, deep and moderately deep,
soils 
with 
friable clay subsoils in
Dry Forest zone and the Subtropical
its moist transition.
 
Textures 
of these soils 
are dominantly clay loams,
sandy loams, silty clay loam, 
 but some 
are
or clay.
are similar in The soils in
chemical this group
and physical 
Properties
Ile-4.1., (Subparagraph IV.C.1O., to those 
in
 
Sontol and Tamaga's page 135), however, the
soils 
are high in phosphorus, whereas the
rest 
are low.
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a. Soils 

Ca 
Cb 
EEa 
EEb 
EPa 
LRa 
LRb 
PCa 
PCb 
PC2a 
PC2b 
PPb 
SBa2 

SBb 
SLa 
SLb 
SN2a 
SN2b 
TMb 
TXa2 

Chilamatillo clay, 0 to 1.5 percent slopes
Chilamatillo clay, 1.5 to 4 percent slopes
El Estero clay, 0 to 1.5 percent slopes
El Estero clay loam, 1.5 to 4 percent slopes
El Paso silty clay, 0 to 1.5 percent slopes
Larreynaga clay loam, 0 to 1.5 percent slopes
Larreynaga clay loam, 1.5 to 4 percent slopes
La Paz Centro clay loam, 0 to 1.5 percent slopes
'a Paz Centro clay loam, 1.5 to 4 percent slopes
La Paz Centro sandy loam, 0 to 1.5 percent slopes
La Paz Centro sandy loam, 1.5 to 4 percent slopes
Papalonal clay loam, 1.5 to 4 percent slopes
San Gabriel clay loam, 0 to 1.5 percent slopes, 
slightly eroded 
San Gabriel clay loam, 1.5 to 4 percent slopes
San Luis clay loam, 0 to 1.5 percent slopes
San Luis clay loam, 1.5 to 4 percent slopes
Sontol soils, 0 to 1.5 percent slopes
Sontol clay loam, 7.5 to 4 percent slopes
Tamaga's silty cla, loam, 1.5 to 4 percent slopes
Alluvial soils undifferentiated, 0 to 1.5 percent 

TXb 
slopes
Alluvial soil,; 
slopes 

undifferentiated, 1.5 to 4 percent 

b. Use and Management
 

Crop production 
is the principal use of these soils. Acclimated
 
crops have slightly lower adaptabilities to the soils in this
 
capability unit, because of lower rainfall, 
than in the soils
 
of unit lie-4.1. The soils are moderately well suited to most
 
crops; poor for plantains, sugar cane, tobacco, peanuts, and
 
rice; and unsuited to bananas. The erosion hazard is slight

to moderate, and generally, simple conservation practices are

required, among which are 
contour farming, minimum tillage, re
turn of crop residues to the soil, and gradient terraces system

with grassed waterways where slopes exceed one percent. Ferti
lizer is needed for satisfactory crop yields.
 

12. CAPABILITY UNIT lie-5.1
 

Nearly level and very gently sloping, well-drained soils, deep

and moderately deep above a hardpan layer occurring in the Sub
tropical Moist Forest and Tropical Dry Forest zones and their
 
transitions.
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Textures of these soils 
range from loam
which to silty clay loam,
have a fragmental hardpan below depths of 60 centimeters.
This hardpan is a slight hindrance to 
root penetration
soils except the in all
Santo Domingo, where it is a severe
Permeabilities hindrance.
are moderate to moderately slow, and
have moderate to the soils
high available moisture capacities and organic
matter contents. 

sium, are 

They have medium amounts of available potasbut 
 extremely deficient in phosphorus. 
 Soil reaction
is neutral to 
slightly acid.
 

a. Soils
 

CDa Los Cedros loams, 0 to 
1.5 percent slopes, slightly

eroded
CDb Los Cedros loams,
DIb Diriamba 1.5 to 4 percent slopes
silty clay loam, 1.5 
to 4 percent slopes
EGa El Guanacaste loam, 0 to 
1.5 percent slopes
EGb El Guanacaste loam, 
1.5 to 4 percent slopes
LGa La Granadilla loam, 
0 to 1.5 percent slopes
LGb La Granadilla loam,


MYa2 1.5 to 4 percent slopes
Masaya loam, 0 to 
1.5 percent slopes, slightly

eroded


MYb Masaya loam, 
1.5 to 4 percent slopes
NJb Nejapa clay loam, 
1.5 to 4 percent slopes
SDa Santo Domingo silt loam, 0 to 
1.5 percent slopes
SDb Santo Domingo silt loam, 1.5 to 
4 percent slopes
ZMa2 Zambrano clay loam, 0 to 
1.5 percent slopes,

slightly eroded
ZMb Zambrano clay loam, 
1.5 to 4 percent slopes
 

b. Use and Management
 

The soils in this 
capability unit 
are
duction, and are used mainly for crop prowell suited 
to most acclimated crops, moderately well suited to vegetables, tobacco, peanuts, cassava,
dryland rice, kenaf, sugar cane, and plantains; and poorly
suited 
to bananas. 
 With irrigation,

to rice, bananas, sugar cane, 

these soils are well suited
and plantains.
practices such Conservation
as 
contour farming, minimum tillage,
crop residues return of
to the land, and gradient terraces system with
grassed waterways 
are required for
especially row crops. Fertilizer,
one 
high in phosphorus, 
is needed for most 
crops.
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13. CAPABILITY UNIT Iie-5.2
 

Nearly level 
and very gently sloping, well-drained boams, deep
and moderately deep above a hardpan layer occurring in the moist
transition of the Subtropical Dry Forest 
zone.
 

These soils 
have the same physical and chemical characteristics
 
as those of capability unit IIe-5.1, (Subparagraph IV.C.12.,
 
page 137).
 

a. Soils
 

HTa Huiste loams, 
0 to 1.5 percent slopes

HTb Huiste foams, 
1.5 to 4 percent slopes

MNa Montelimar loams, 0 to 
1.5 percent slopes

MNb Montelimar boams, 
1.5 to 4 percent slopes
 

b. Use and Management
 

The Huiste soils are used principally for pasture and
smaller extent for crops, 
to a
 

while the Montelimar soils are
mainly for irrigated sugar canc. 
used
 

Both soils are moderately

well suited to most adapted crops; well 
suited to peanuts
and sorghum; poorly suited to rice, sugar cane, and 
plantains,
and unsuited to bananas. 
 With irrigation, these soils 
are well
suited to sugar cane, plantains, 
and bananas. The conservation

hazard is slight to moderate, 
and for row crops, such practices
as gradient terraces, contour 
farming, minimum tillage, and 
return 
of crop residues to the soils are required. Fertilizer is
 
needed for satisfactory yields.
 

14. CAPABILITY UNIT Ilie-6
 

Nearly level 
and very gently sloping, permeable soils, deep and
moderately deep above 
a hardpan layer occurring in the Tropical
Premontane Moist Forest and the 
cool transition of the Tropical

Moist Forest zone.
 

The hardpan layer in the soils of this capacility unit is
weakly to strongly cemented and 
is prf*"ent in most of the soils
at depths of less than 60 centimeters, 
and is only a slight
hindrance to root penetration. Surface textures are 
loam, fine

sandy loam, and sandy loam.
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These soils 
have 	moderate permeability; 
a moderate available
moisture capacity, except in the Argelia and San Marcos soils,
where it is high; 
and are mostly high 
in organic matter
surface and moderately high 	 in the
in the subsoil.
available potassium and 	 They have medium
low phosphorus, except in the La Concha soil, which has 
a high phosphorus content. 
 Soil 	reaction
is neutral to 
slightly acid.
 

a. 	 Soils
 

AGa2 Argelia loam, 
0 to 1.5 percent slopes, slightly

eroded


AGb Argelia loam, 
1.5 to 4 percent slopes
LCb La Concha sandy loam, 
1.5 to 4 percent slopes
MCa San Marcos loam, 
0 to 	1.5 percent slopes
MCb San Marcos loam, 
1.5 to 4 percent slopes
MSa2 
 Masatepe loam, moderately deep, 0 to 
1.5 percent

slopes
MSb Masatepe loam, 
1.5 to 4 percent slopes
PAb Palo Alto 
loam, 
1.5 to 4 percent slopes
PYb Pacaya 
fine 	sandy loam, 1.5 to 4 percent slopes
 

b. Use and Management
 

These soils are especially well 
suited 
to coffee and
and moderately well 	 citrus,
suited to 
bananas and plantains.
the entire area is cultivated for coffee under partial 
Almost
 

native trees. 	 shade of
Citrus 
is arown extensively on
Palo 	Alto soils. the La Concha and
In some places, bananas
intermixed with the coffee and 	
and plantains are


provide shade
trees are lacking. 	 if adequate shade
The erosion hazard 
under management methods
used 	is slight. 
 Fertilizer high in phosphorus 
is required in
order to 
obtain optimum yields.
 

The soils are also well 
suited, to 
moderately well
all other adapted crops, 	 suited, to
although the 
area 	planted to 
such 	crops
is very small. Conservation practices required for those crops
include gradient terraces, 
contour 
farming, minimum tillage,
return of crop residues 	 the
to the soil, 
and the use of fertilizer.
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15. CAPABILITY UNIT IIle-I
 

Vary gently sloping and gently sloping, deep and moderately
 
deep, well-drained, permeable loams in the Subtropical Hoist
 
Forest and Tropical Dry Forest zones and their transitions.
 

The soils in this capability unit have moderate permeability

and a mostly moderately high to high available moisture capac
ity, except in the Argolla and Guadalupe soils, which have mod
erate values. The content of organic matter is moderate to
 
moderately high, and the soils are very low in available phos
phorus and medium in potassium, except the Argolia and Chinan
dega soils, which are high. The soil reaction is neutral.
 

a. Soils
 

AOc Argolla loam, 4 to 8 percent slopes
 
BAc Buenos Aires loai,., 4 to 8 percent slopes
 
CCc Chichigalpa loam, 4 to 8 percent slopes
 
CHc Chinandega loam, 4 to 8 percent slopes
 
CPc Concepci6n soils, 4 to 8 percent slopes

GPc Guadalupe loam, 4 to 8 percent slopes
 
GPb2 Guadalupe loam, 1.5 to 4 percent slopes, moderately
 

eroded or moderately shallow
 
LLc La Lapa loam, 4 to 8 percent slopes
 
MZ(: Manzanillo loam, 4 to 8 percent slopes
 
RAb2 Rancher'a loam, gravelly, 1.5 to 4 percent slopes
 
RAc Rancherla loam, 4 to 8 percent slopes
 
SMc Santa Marfa loam, 4 to 8 percent slopes
 
SMARc Santa Maria-Argentina complex, 4 to 8 percent
 

slopes
 
TEc Telica loam, 4 to 8 percent slopes
 
TCc2 Colluvial soils, medium textured, 4 to 8 percent
 

slopes
 

b. Use and Management
 

These soils are used mostly for crops and to a small extent for
 
pasture, and are well suited to 
most adapted crops; moderately
 
well suited to uplarnd rice, kenaf, sugar cane, and plantains;

and poorly suited to bananas. With sprinkler irrigation, they
 
are well suited to rice, sugar cane, bananas, and plantains.
 
Row crops require a gradient terrace system with grassed water
ways, contour farming, minimum tillage, and return of crop 
res
idues to the soil. Fertilizer, especially one high in phospho
rus, is needed for satisfactory yields. Minimum tillage is
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essential 
to 
reduce compaction of the subsurface and
the formation of a plowpan. prevent
This practice also avoids
sively pulverizing excesthe soils, which makes
wind erosion. them susceptible to
H'ind stripcropping and mulching
practices are desirable
to 
reduce the wind-erosion hazard.
 

16. CAPABILITY UNIT 
IIIe-2a
 
Nearly level 
to 
very gently sloping, deep and moderately deep,
well-drained and somewhat excessively drained sandy loams of
moderately rapid permeability in the Subtropical
and Tropical Dry Moist Forest
Forest 
zones 
and their transitions.
 
These soils have 
a moderately rapid permeability, mostly moderate available moisture capacity, and moderate amounts of organic
matter. 
Available phosphorus 
is commonly low, except in the
Nahualapa and Cofradlas soils, where it is high.
tassium is generally medium, high Available po
low in the El in the Cofrad'as soils,
Chonco and Malpaisillo and


soils. 
 The soil reaction
is slightly acid 
to neutral.
 

a. Soils
 

CFb 
 Cofradias sandy loam, moderately shallow, 1.5 

percent slopes 

to 4
 
COa Cosmapa sandy loam,
EC2b El Chonco sandy loam, 

0 to 4 percent slopes

1.5 to 4 percent slopes
EQa El Tanque sandy loam, 0 to
EQb 1.5 percent slopes
El Tanque sandy loam,


LIb 1.5 to 4 percent slopes
Las Colinas sandy loam,
LBa2 Los Brasiles 1.5 to 4 percent slopes
sandy loam, moderately shallow, 0 to 
LBb2 

1.5 percent slopesLos Brasiles 
loam, 1.5 
to 4 percent slopes
LMa La Mora sandy loam, 0 to
LMb 1.5 percent slopes
La Mora sandy loam, 1.5
LNsa to 4 percent slopes
Leon sandy loam, 
coarse substratum, 0 to 
1.5 percent

LNsb Leon sandy loam, 
coarse substratum, 1.5
slopes
 to 4 percent
 
MPb2 Malpaisillo sandy loam, 
1.5 to 4 percent slopes,
moderately eroded
NA2b Nahualapa sandy loam variant, 1.5
SG2a Sabana Grande sandy loam, 

to 4 percent slopes
somewhat excessively drained,

SG2b 0 to 1.5 percent slopes
Sabana Grande sandy loam, 
somewhat excessively drained,
1.5 to 4 percent slopes
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SIb San Ignacio sandy loam, 1.5 to 4 percent slopes

TXa3 Alluvial soils, moderately coarse and medium textured,
 

0 to 1.5 percent slopes

TXb2 Alluvial soils, moderately coarse and medium textured,


1.5 to 4 percent slopes
 

b. Used and Management
 

These soils are used mostly for crops and to a small extent for
 
pasture. They are moderately well suited to most adapted crops,

but are poorly suited to cotton, cassava, kenaf, rice, and sugar

cane, and are unsuited to bananas and plantains. For row crops,

they require one or of the
more following conservation prac
tices: a gradient terrace 
system with grassed waterways; culti
vation on the contour; cover and green manure crops; the 
return

of crop residues; crop rotation; and fertilizer. The soils can

be cultivated intensively, but require minimum tillage 
to re
duce the compaction of the subsurface and prevent the formation
 
of a plowpan. Minimum tillage durii'g 
seedbed preparation will

avoid pulverizing the soils excessivley and 
reduce the hazard
 
of wind erosion. Where wind erosion is a severe 
problem, ef
fective control practices are wind stripcropping, buffer or
 
windbreak plantings, and mulching the soils when barren of crops.
 

17. CAPABILITY UNIT IIIe-2
 

Gently slopir;g, moderately shallow to deep, well-drained sandy

loams and loams of moderately rapid permeability in the Subtrop
ical Moist Forest and Tropical Dry Forest zones and their tran
si tions.
 

Moderate and moderately high available moisture capacities are
 
exhibited in these soils except for the 
Cosmapa soil, which has
 a low value. 
 Organic matter is medium, available phosphorus

is generally low, and potassium is low to medium, except in 
the

Nindirf soils, 
where it is high. Their soil reaction is neutral
 
to slightly acid.
 

a. Soils
 

CEc Chorrera sandy loam, 4 to 8 percent slopes

COc Cosmapa sandy loam, moderately shallow, 4 to 8 percent
 

slopes

EC2c El Chonco sandy loam, 4 to 8 percent slopes

EQc El Tanque sandy loam, 4 to 8 percent slopes
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ESc Esquipulas loam, 4 to 8 percent slopes
Llic La Mora sandy loam, 4 to 
8 percent slopes
LNc 

MPc 

Le6n sandy loam, 4 to 8 percent slopes
Malpaisillo sandy loam, 4 to
ND2c Nindirf fine 8 percent slopes
sandy loam,
NDc Nindirf loam, 4 to 
4 to 8 percent slopes


8 percent slopes
NGc Nagarote loam, 4 to
SIc 8 percent slopes
San 
Ignacio sandy loam, 4 to 8 percent slopes
TCcl Colluvial 
soils, moderately coarse 
textured, 4 to 8
percent slopes
TCc4 Colluvial 
soils, moderately shallow, 4 to 
8 percent

slopes
 

b. Use and Management
 
Crops and 
pasture are 
the primary uses of these soils.
are well suited to They
most annual
sorghum, and row crops, especially for sesame,
peanuts, but require special conservation practices
because of the moderate 
to severe 
erosion hazard.
poorly suited to plantains, sugar cane, and 

The soils are
 
to bananas. rice,
Special practices and unsuited
include a contour terrace system
with grassed waterways, contour farming, minimum tillage, and

return of crop residues to

Fertilizer is needed 

the soil to maintain organic matter.
to 
obtain optimum yields.
 
Minimum tillage 
is required to
surface and reduce the compaction of the subto 
prevent the formation of a plowpan.
voids pulverizing the It also
soil a
duces during seedbed preparation and 
rethe risk of wind erosion.
variant of the group, since 

The Malpaisillo soil 
is a

other soils. it is in a drier climate than the
Yields 
are slightly lower on
management, the it, but with good
differences are 
insignificant.
 

18. CAPABILITY UNIT IIIe-3a
 
Nearly level 
and 
very gently sloping, moderately shallow to
deep, well-drained clay 
loams of moderately slow permeability
in the moist transition of the 
Subtropical Dry Forest 
zone.
 
Most of these soils have

of 30 centimeters, and 

a slowly permeable horizon below depths
surface 
textures are
but include dominantly clay loam,
a few soils 
of small extent which have 
a loam surface.
 
The soils 

Mateare, 

have moderate available moisture capacities, except the
which has 
low values. 
 Organic matter
amount, and available phosphorus is moderate in
is medium to
is high, except in the Mateare soil, 
low while potassium
where
reaction it is medium.
is neutral Soil
to slightly acid.
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a. Soils 

BCb2 Bella Cruz clay loam, 1.5 to 4 percent slopes, 

CLa 
CLb 
CLTb 

MTb 

moderately eroded 
Chiltepe clay loam, 0 to 1.5 percent slopes
Chiltepe clay loam, 1.5 to 4 percent slopes
Chiltepe-Alluvial soil association, 1.5 to 4 percent
slopes, moderately eroded 
Mateare loam, moderately shallow, 1.5 to 4 percent
slopes 

b. Use and Management
 

About half of the total area of these soils is used for crop

production, mostly cotton, while the remainder is in pasture

(some irrigated) or idle. The soils of this unit are moderately

well suited to most adapted crops, except cotton, for which it
 
is poorly suited, including cassava, rice, kenaf, sugar cane
 
and plantains. For annual row crops, special practices such as
 
a contour terrace system with grassed waterways and diversions,

especially on the Chiltepe-Alluvial soil association, are needed.

In addition, for row crops, one or more of the following simple

practices are needed to control erosion: contour tillage; mini
mum tillage; return of crop residues to the land; and 
cover and
 
green manure crops. Fertilizer is needed to obtain satisfactory

yields.
 

19. CAPABILITY UNIT IIIe-3.1
 

Gently sloping, moderately shallow to deep, well-drained clay

loams of moderately slow permeability in the moist transition
 
of the Subtropical Dry Forest zone.
 

This group has only two soil series, both of which have a slowly

permeable layer below depths of 50 centimeters. The soils have

the same chemical and physical characteristics as those of capa
bility unit IIIe-3a (Subparagraph IV.C.18., above).
 

a. Soils
 

BCc Bella Cruz clay loam, 4 to 8 percent slopes,
 
moderately eroded
 

BCxc Bella Cruz clay loam, overwash phase, 4 to 8 percent
 
slopes


MTc Mateare loam, 4 to 8 percent slopes
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b. Use and Management
 

These soils are 
used 	primarily 
for cotton
small 	 and 9asture, but
areas are 	 some
in corn or sorghum.
well suited to most acclimated crops, 
The soils are moderately
 

plantains, rice, but are poorly suited to
sugar cane, peanuts, and 
tobacco, and unsuittj
to bananas.
 

Conservation problems for 
row crops 
are 	moderate
can be controlled by 	 to severe, but
a gradient terrace
waterways 	 system with grassed
to eliminate excess
imum tillage, 	 water, contour cultivation, mincover and green manure crops,
crop residues 	 and the return of
to the soil. Fertilizer is needed for all 
crops.
 

20. CAPABILITY UNIT IlIc-3.2
 
Gently sloping, deep 
to moderately deep, moderately well 
drained
clay 	loams of moderately slow permeability in 
the Tropical Moist
Forest zone.
 

Only one soil 
is in this unit, occurring
part of 	 in the extreme southern
the Pacific Survey Area where average annual 
rainfall
about 2,300 millimeters distribuited over 	 is
 
year. The soil has 	 nine months of the
a slowly permeable clay subsoil
of 30 centimeters. 	 below depths
Available moisture capacity is high,
effective root 	 but the
zone is shallow. Organic matter
available phosphorus and 	 is moderate and
potassium are 
both 	low. 
 Soil 	reaction
is strongly to 
extremely acid.
 

a. 	 Soil
 

CRc Cardenas clay loam, 4 to 
8 percent slopes
 

b. Use and Management
 

This 
 is best suited
soil 	 to pasture and rice, and most of the
areas 
are 	in pasture. 
 The soil 
is poorly suited at
such 	crops as corn best to
and 	cassava.

tion 	practices owing 

These require special conservato 
the high conservation hazard 
in this
high 	rainfall 
area.
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21. CAPABILITY UNIT IIIe-4a.l
 

Very gently sloping, moderately shallow to 
deep, well-drained,
eroded clay loams with friable clay subsoils in the Subtropical
Moist Forest and Tropical Dry Forest 
zones 
and their transitions.
 

These soils have 
a moderately slow permeability; a moderate
available moisture capacity, which is moderately high for the
Santa Teresa soil; a moderate amount of organic matter; 
low
available phosphorus except in the Guiscoyol soil, 
where it
high; and is
a medium amount of potassium, except in the Amatitin

soil, where it 
is high.
 

a. SUils
 

AMb2 Amatitan clay loam, 1.5 
to 4 percent slopes,

moderately eroded


GOb2 Giiscoyol clay loam, gravelly, 1.5 
to 4 percent slopes
SCb2 El Sauce loam, 
1.5 to 
4 percent slopes, moderately
 
eroded
SOb2 
 Somotillo clay loam, moderately shallow, 1.5 
to 4
percent slopes
 

b. Use and Management
 

These soils are 
used primarily for the production of such crops
as cotton, corn, 
sesame, and sorghum, except the GUiscoyol soil,
which is mostly in pasture. The soils 
are moderately well
to most acclimated crops, but poorly suited to 
suited
 

and bananas, plantains,
cassava. 
 The conservation hazard for
moderate and 
row crops is slight to
can be controlled by the 
use of a gradient terraces
system with grassed waterways or mechanical outlets,
tivation, minimum tillage, and 

contour cul
the 
return of crop residues to
the soil. The 
use of cover and green manure crops is necessary
to increase 
the orgar:ic matter content of these eroded soils.
Fertilizer is needed for most crops.
 

22. CAPABILITY UNIT Ile-4a.2
 

Very gently sloping , moderately shallow to 
deep, well,-drained,
eroded clay loams and clays with friable clay subsoils in the
Subtropical Dry Fore:t zone 
and its moist transitions.
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The soils have the 
same physical
those of capability unit 
and chemical properties as
IIIe-4a.1 (Subparagraph IV.C.21.,
page 147), 
except available phosphorus is high in the Sontol
soil and potassium is low in the 
Chilamatillo, Larreynaga, and
La Paz Centro soils.
 

a. Soils
 

EEb2 El Estero clay loam, 
1.5 to 4 percent slopes,
moderately eroded
LRb2 
 Larreynaga clay loam, moderately shallow, 1.5
percent slopes 
to 4
 

PCb2 La 
Paz Centro clay loam, moderately shallow, 1.5 
to
4 percent slopes
SBb2 San 
Gabriel 
clay loam, 1.5 
to 4 percent slopes,
moderately eroded
SNa2 Sontol soils, 0 to 
1.5 percent slopes, moderately
eroded
 
Cb2 Chilamatillo clay, severely eroded 
or moderately
shallow, 1.5 
to 4 percent slopes
 

b. UseandManagement
 

Most of these soils 
are 

crops being 

used for crop production with the main
cotton and sorghum. 
 These soils
the same crops as are adapted to
those of Capability Unit IIIe-4a.l,
are 
lower because of less but yields
 
are moderately well 

favorable moisture conditions.
suited to They
most adapted crops,
suited but poorly
to vegetables, cassava, peanuts, tobacco, rice, and sugar
cane, and unsuited 
to bananas and
tices plantains. Conservation pracfor row 
crops include a gradient terrace system with
grassed waterways, contour farming, minimum tillage,
crop residues to return of
the soil, 
use of fertilizer, and
manure crops to cover and green
increase 
the organic matter content of these
eroded soils.
 

23. CAPABILITY UNIT Ilie-4.1
 
Gently. sloping, moderately deep and deep, well-drained soils
with 
friable clay subsoils in the Subtropical Moist Forest and
Tropical Dry Forest 
zones 
and their transitions.
 
Most of these soils 
have a clay loam surface texture, but 
some
have a silty clay loam textures and others clay. 
 The soils have
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moderately slow permeability, and available moisture capacity

is generally moderate, but moderately hiqh in the Argentina and
 
Santa Teresa soils. Organic matter is moderate, but it is mod
erately high in I.he Diriomo, Nandaime, and Santa Teresa soils
 
which occur at 
slightly higher elevations and lower temperatures

than the other soils. The phosphorus content is low, and po
tassium content is generally medium, but high in the Amatitan
 
and Diriomo soilsiand low in the Gr;-iada soil.
 

a. Soils
 

AfI'c Amatita i clay loam, 4 to 
8 percent slopes, moderately
 
eroded
 

ARc Argentina clay loam, 4 to 8 percent slopes

BVc Buenavista silty clay loam, 4 to 8 percent slopes

DRc Diriomo clay loam, 4 to 8 percent slopes

GRc Granada clay loam, 4 to 8 percent slopes

NNc Nandaime silty clay loam, 4 to 8 percent slopes

OTc Olocoton soils, 4 to 8 percent slopes
 
PRc Padre Ramos clay loam, 4 to 
8 percent slopes

RSc Rivas clay loam, 4 to 8 percent slopes

SCc El Sauce clay loam, 4 to 8 percent slopes

SOc Somotillo loam, 4 to 8 percent slopes

SRc San Rafael clay, 4 to 8 percent slopes

SR2c San Rafael clay, moderately shallow, 4 to 8 percent 

slopes
STc Santa Teresa clay loam, 4 to 8 percent slopes
TCc3 ^olluvial soils, fine textured, 4 to 8 percent slopes

VCc Vertic soils, moderately well drained, deep and
 

moderately deep, 4 to 8 percent slopes

VCc2 Vertic soils, moderately well drained and moderately


deep, 4 to 8 percent slopes
 

b. Use and Management
 

The soils of this unit are used mainly for crops and pasture and
 
some woodland, with the principal crops being cotton, corn,

sorghum, and rice. 
 These soils are moderately well suited to
 
most acclimated crops and well 
suited to corn, sorghum, and
 
cotton, but are poorly suited to 
bananas. The conservation
 
hazard is moderate to severe for row crops, but it 
can be man
aged by the use of a gradient terrace system with grassed water
ways or outlet, contour cultivation, minimum tillage, return

of crop residues to the soil, and the of cover and green
use 

manure crops. Fertilizer is needed for most crops.
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24. CAPABILITY UNIT IIIe-4.2
 
Gently sloping, moderately deep and deep, well-drained
boams with 
friable clay subsoils clay
in the Subtropical Dry Forest
zone and 
its moist transition.
 
The soils in this group have the
characteristics same chemical 
as those and physical
in capability unit Ilie-4.1
described, except that available potassium ranges 


previously
medium, and available phosphorus 
is high from low toin the Sontol soil. 

a. Soils 

Cc 
EEc 
LRc 
PCc 
PC2c 
SBc 
SLc 
SN2c 

Chilamatillo clay, 4 to 8 percent slopesEl Estero clay loam, 4 to 8 percent slopesLarreynaga clay loam, 4 to 8 percent slopesLa Paz Centro clay loam, 4 to 8 percent slopesLa Paz Centro clay loam, 4 to 8 percent slopesSan Gabriel clay loam, 4 to 8 percent slopesSan Luis clay loam, 4 to 8 percent slopesSontol soils, 4 to 8 percent slopes 

b. UseandManagement
 

These soils are 

areas are 

used mostly for cotton and grain crops, but
in pasture and woodland. some
suited The soils
to most acclimated crops; poorly suited 
are moderately well
cane, and plantains; and unsuited to rice, sugar


hazard to bananas.
is moderate to The conservation
severe, and the
tices and management same conservation
are required for pracrow crops as
of capability unit Ille-4.l. 
for the soils
 

25. CAPABILITY UNIT 
IIIe-5a
 
Nearly level 
and very gently sloping, well-drained soils, 
moderately shallow above a hardpan occurring in the Subtropical
Moist Forest and Tropical Dry Forest zones 
and 
their transitions.
 
Surface 
textures 
of these soils 
are
loam clay loam,
or silty loam. but some are

centimeters 

All have a hardpan at depths of 40 to
below the surface, but 60
hardpan is broken dnd 
 in many of the soils, the

tration. is only a slight hindrance to
In others root peneit is more continuous and
severe hindrance to thicker and is a
root penetration.
have 
a moderate permeability, and 

The soils in general

ity is moderate, except in the El 

the available moisture capac
pa, Guanacaste, La
and Santo nomingo soils, Palmera, Nejawhere 
it is hinh. Organic matter
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is moderate but it is moderately high in the El Guanacaste, San
to Domingo, and San Lorenzo soils. Except fc'- the La Palmera
 
soil, which has a medium amount, the soils are very deficient
 
in available phosphorus, and available potassium is medium in
 
amount but is low in the Nagarote and San Lorenzo soils. Soil
 
reaction is neutral to slightly acid.
 

a. Soils
 

CD2a Los Cedros soils, moderately shallow above a hardpan,
 
0 to 1.5 percent slopes
 

CD2b Los Cedros soils, moderately shallow above a hardpan,
 
1.5 to 4 percent slopes 

DIb2 Diriamba, silty clay loam, moderately shallow above
 
a hardpan 1 . * to 4 percent slopes 

EGb2 El Guanacaste loam, moderately shallow above a hardpan,
 
1.5 to 4 percent slopes
 

LPa La Palmera clay loam, 0 to 1.5 percent slopes
 
NG3b Nagarote soils, moderately shallow, 1.5 to 4 percent
 

slopes 
NJa Nejapa clay loam soils, moderately shallow above a
 

hardpan, 0 to 1.5 percent slopes
 
NJb2 Nejapa clay loam, moderately shallow above a hardpan,
 

1.5 to 4 percent slopes
 
SD2a Santo Domingo silt loam, moderately shallow above a
 

hardpan 0 to 1.5 percent slopes
 
SD2b Santo Domingo silty loam, moderately shallow above
 

a hardpan 1.5 to 4 percent slopes
 
SZa San Lorenzo loam, moderately shallow above a hardpan,
 

0 to 1.5 percent slopes
 
SZb San Lorenzo loam, moderately shallow above a hardpan,
 

1.5 to 4 percent slopes
 
TXa4 Alluvial soils, moderately shallow, 0 to 1.5 percent
 

slopes 
TXb3 Alluvial soils, moderately shallow, 1.5 to 4 percent
 

slopes
ZMa3 Zambrano clay loam, moderately shallow above a hardpan,
 

0 to 1.5 percent slopes
 
ZMb2 Zambrano clay loam, moderately shallow above a hardpan,
 

1.5 to 4 percent slopes 
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b. Use and Management
 
These soils 
are used for such
cotton, and crops as
some areas corn, sorghum, rice,
of coffee on
nacaste soils. the Diriamba, and El
Other uses are Guafor pasture and 
woodland.

The soils of this 
unit are 
moderately well
mated crops, suited
except deep-rooted to most accliones.
sorghum but unsuited They are well suited to
to bananas.
plantains and sugar cane 

The suitability is low for
because of the
over a hardpan. shallowness of the soils
For annual
as a gradient terrace 
row crops, conservation practices
farming, cover 

system with grassed waterways, 

turn 

and green manure contour

of crop residues crops, minimum tillage, and
to the soil reare required.


needed for all 
Fertilizer is
crops.
 

26. CAPABILITY UNIT Ilie-5
 
Gently sloping, well-drained soils, moderately shallow above a
 
hardpan layer, occurring

Tropical Dry Forest zones 

in the Subtropical 

and 

Moist Forest and
their transitions.
 
These soils are similar 
to
(Subparagraph IV.C.25 page 

those of capacility unit 
IlIe-ba
gradients, and depths 
150.) but they have greater slope
to the hardpan
from 40 
to 90 centimeters. are more varied, ranging
these soils The chemical
are similar to characteristics 


with those of capability of
the exception of unit Ile-Sathe Masaya 
soil which has
high available moisture capacity arid 
moderately
 

a high content of organic
matter.
 

a. Soils
 

CDc 
 Los Cedros 
loam, 4 to
CD2c Los 8 percent slopes
Cedros soils, moderately shallow 
over hardpan,

DIc 4 to 8 percent slopes
Diriamba silty clay loam, 4 to
EGc El 8 percent slopes
Guanacaste 
loam, 4 to
LGc La Granadilla 8 percent slopes
loam, 4 to
MYc 8 percent slopesMasaya loam, 
4 to 8 percent slopes
NJc Nejapa clay loam, 4 to
NJc2 8 percent slopes
Nejapa clay loam, moderately shallow over hardpan,

SD2c 4 to 8 percent slopes
Santo Domingo silty loam, moderately shallow over
hardpan, 4 to
SDc 8 percent slopes
Santo Domingo silty loam, 4 to
ZMc 8 percent slopes

ZMc2 

Zambrano association, 
4 to 8 Percent slopes
Zambrano association, moderately shallow over hardpan,
4 to d percent slopes 
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b. Use and Management
 

These soils are used for pasture and crop production, principally
corn, cotton, sorghum, and rice. 
 The soils are well suited to
most row crops, moderately well suited to 
cassava, kenaf, and
 sugar cane, and poorly suited to 
bananas and plantains.
 

The conservation hazard is high fur 
row crops, and special
practices, such as a gradient terrace 
system with grassed waterways, is required. In addition, 
some or all of the following
simple practices are needed: 
contour farming; minimum tillage;

return of crop residues to the soils; and 
the use of ferti
lizer.
 

27. CAPABILITY UNIT IIIe-6
 

Very gently sloping and gently sloping permeable soils, moderately shallow to 
deep, chiefly above a hardpan layer; occur in
the Tropical Premontane Moist Forest and 
the cool transition of

the Tropical Moist Forest zone.
 

The soils in this capability unit have loam, fine sandy loam,
and clay loam textures. 
 Most of them, except the Argelia, La
Concha, and Niquinohomo, have a hardpan layer below depths of
50 centimeters. This 
hardpan is fragmented in many places and
is a slight restriction to root penetration. In o%'hers, mainly
the Pacaya and San Marcos soils, it is continuous and thick and

is a severe restriction to roots.
 

The soils have 
a moderate available moisture capacity, excepting
the La Concha and San Marcos soils, 
which have high values, and
the Sinaloa soil, which has a moderately high value. Organic

matter is generally predominantly high, except moderately high
in the La Concha soil and moderate in the Sinaloa soil. 
 Available phosphorus is low except in the La 
Concha which has a high
amount and the Niquinohomo soil which has a medium amount.

Available 
potassium is medium in value, although the Niquinoho
mo soil 
has a high value. Soil reaction is slightly acid.
 

a. Soils
 

AGc Argelia loam, 4 to 8 percent slopes

LCc La Concha sandy loam, 4 to 
8 percent slopes

MCc San Marcos loam, 4 to 8 percent slopes

MSb2 Masatepe loam, moderately shallow above 
a hardpan,


i.5 to 4 percent slopes
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MSc Masatepe loam, 4 to 8 percent slopes
MSc2 
 Masatepe loam, moderately shallow above 
a hardpan,

4 to 	 8 percent slopesNIc Niquinohomo clay loam, 4 to 
8 percent slopes
PAc 
 Palo Alto loam, 4 to 8 percent slopes
PYc Pacaya 	fine sandy loam, 4 to 
percent slopes
SAc Sinaloa clay loam, 4 to 
8 percent slopes
 

b. Use and Management
 

These soils are 
used 	extensively for coffee production, but
addition, 	 in
are especially well 
suited to production of citrus
and moderately well 
suited to bananas, and plantains.
also well to moderately well 	 They are
suited

fee is the 	

to other row crops, but cofhighest use 
potential. 
 The erosion hazard under
present management practices

praztices are 	

for coffee is slight, and no special
required for coffee production except the 
use of
fertilizer.
 

28. 	 CAPABILITY UNIT lllw-I
 

Nearly 	level 
and very gently sloping, deep and moderately deep,
moderately well 
drained 
soils in the Subtropical
and Tropical 	Dry Forest Moist Forest
 
zones and 
their transitions.
 

Textures of the 
soils in this group are loam, silty clay loam,
and clay loam. 
 The soils during part of the
a high 	 rainy season have
water table, sometimes within 60 centimeters of the 
surfaces which is caused generally by
substratum. 	 The 
a very slowly permeable
soils generally have moderate available moisture
capacity, but the Chacara soil 
has a high value.
is moderate, 	arid Organic matter
available phosphorus is low except in the Gil
Gonzalez and 
Ingenio Dolores soils, 
which have high amounts.
Available potassium is moderate except high in the Cha'cara and
La Calera soils. 
 The soil reaction is slightly 
to moderately


acid.
 

a. 	 Soils
 

CAa Cha'cara clay loam, 0 to 
1.5 percent slopes
EB& El Balsamo clay loam, 0 to 
1.5 percent slopes
EJa El Realejo loam, 0 to 
1.5 percent slopes
EJb El Realejo loam, 
1.5 	to 4 percent slopes
GGa Gil Gonzalez clay loam, 0 to 
1.5 percent slopes
GYa Goyena 	clay loam, 0 to 
1.5 percent slopes
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GYb Goyena clay loam,

IDa2 

1.5 to 4 percent slopes
Ingenio Dolores silty clay loam, moderately well

drained variant 0 to 
1.5 percent slopes
LCAb La 
Calera soils slightly saline, 0 to 
4 percent

slopes


LEa2 La 
Esperanza loam, moderately well 
drained variant,

0 to 1.5 percent slopes
NG3a 
 Nagarote soils, moderately shallow above clay,

0 to 1.5 percent slopes
PHa2 Paso Hondo loam, moderately well drained, 0 to 
1.5
 
percent slopes


PNa Porvenir Nuevo loam, 
0 to 1.5 percent slopes
RNa 
 Rfo Negro loam, 0 to 1.5 percent slopes
TXwl Alluvial soils, moderately well drained, 0 to 
4
 
percent slopes
 

b. Use and Management
 

These soils are 
used mostly for crop production, with the main
crops being cotton, sugar cane, 
sorghum, and rice. 
 Some areas
are in pasture, and most of the Gil 
Gonz~lez soil 
is in woodland.
The soils are well suited to 
rice and moderately well suited to
sorghum and sugar cane, 
but are poorly suited 
to other crops.
The soils 
have slow runoff and the conservation hazard 
is slight.
Where the areas are extensive, a drainage system and drainage
ditches 
in the fields are required to remove excess water.
the 
base of steep slopes, a diversion 
At
 

is needed to reduce runoff
from adjacent higher lying 
areas.
 

Other practices include the 
return of crop residues to the soil
and minimum tillage in order 
to avoid the formation of a plowpan
and reduce the 
hazard of wind erosion during seedbed preparation.
Fertilizer is needed for most crops.
 

29. CAPABILITY UNIT IIIw-2
 

Nearly level 
and very gently sloping, deep to moderately shallow,
moderately well drained, nearly black clays and silty clays 
in
the Subtropical 
Moist Forest and Tropical Dry Forest zones and

their transition.
 

These soils have slow permeability and moderately high available
moisture capacity except the Miramar soil, 
which has a high
available moisture capacity. 
 Organic 
matter i. moderate for the
Vertic soils 
but high for the Miramar soils. Available phosphorus and potassium are 
both low in Vertisols, but phosphorus is high
in the Miramar soils and 
potassium is medium. 
 Soil reaction is
 
neutral to slightly acid.
 

11-155
 



a. Soils
 

MIa 	 Miramar silty clay, 0 to 
1.5 percent slopes
Mib 	 Miramar silty clay, 1.5 
to 4 	percent slopes
VCa2 Vertic soils, moderately well drained, deep and
moderately deep, 0 to
VCa3 	 1.5 percent slopes
Vertic soils, moderately well drained and moderately
shalluw, 0 to 
1.5 percent slopes
VCb2 	 Vertic soils, moderately well drained, deep and
moderately deep, 1.5
VCb3 	 to 4 percent slopes
Vertic soils, moderately well 
drained and shallow,
1.5 to 4 percent slopes
 

b. Use and Management
 
Used mainly for crops, especially sugar cane, with
Vertic soils 	 some of the
in pasture, these soils
moderately well 	 are well suited to rice;
suited to sorghum, sugar cane,
unsuited to cassava, 	 and pasture;
bananas, and plantains; and poorly suited
for other crops. These soils 
with 	irrigation are 
well 	suited
to rice and pasture.
 
The soils need drainage utilizing a system of ditches, and
fairly difficult to 	 are
work 	because of their heavy textures.
dry, 	they have deep wide cracks. When
Fertilizer is required for most
crops.
 

30. 	 CAPABILITY UNIT IVe-l
 
Strongly sloping, deep and moderately deep, well-drained, permeable loams in the Subtropical Moist Forest and Tropical Dry Forest zones 
and their transitions.
 
These soils have moderate permeability and generally moderately
high 	available moisture capacity. 
 Organic matter content is
moderate except in the Concepcion and Manzanillo soils, where
it is 	moderately high. 
 Available phosphorus 
is low, available
potassium is medium, except in the Argolla and Chinandega soils
where it is high, 
and soil reaction is neutral.
 

a. 	 Soils
 

AOd Argolla loam, 8 to 
15 percent slopes
BAd 	 Buenos Aires 
loam, 	8 to 15 percent slopes
CCd 	 Chichigalpa loam, 8 to 
15 percent slopes
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CHd Chinandega loam, 8 to 
15 percent slopes
CPd Concepci6n soils, 
8 to 	15 percent slopes
GPd Guadalupe loam, 8 to 
15 percent slopes
LLd La 

MZd 

Lapa loam, 8 to 15 percent slopes
Manzanillo loam, 8 to 
15 percent slopes
RAd Rancheria loam, 8 to 
15 percent slopes
TEd Telica loam, 
8 to 15 percent slopes
TCd2 Colluvial land, 
medium textured, 8 to 
15 percent

slopes
 

b. Use and Management
 

The,;e soils 
occur in small areas that commonly adjoin
smoother soils and 	 areas of
arr planted

cotton. Some 	

to the same crops, principally
areas 
a-i. idle or in pasture. The soils are best
suited to 
pasture and citrus, but 
are also suited to
nial 	 such perenrow crops as cassava, sugar cane, and 
plantains, but require
special conservation practices consisting mainly of 
a gradient
terrace system with grassed waterways. Fertilizer is 
required
for most 4rops.
 

31. CAPABILITY UNIT IVe-2
 

Strongly sloping, deep and moderately deep, well-drained sandy
boams and 
loams of moderately rapid permeability in the Subtropical 
Moist Forest and Tropical Dry Forest zones 
and their transit ons.
 

Most of the 
soils have moderate available moisture capacity and
a moderate amount of organic matter, and most are
able phosphorus. low in avail
high 

Available potassium is generally medium, but
in the NindIrf soils. Soil reaction is slightly acid to

neutral.
 

a. 	 Soils
 

CEd Chorrera sandy loam, 8 to 
15 percent slopes
COd Cosmapa sandy loam, 8 to 
15 percent slopes
EC2d El Chonco sandy loam, 8 to 
15 percent slopes
EQd El Tanque sandy loam, 8 to 
15 percent slopes
LI2d Las Co'iinas 
sandy loam, gravelly, 8 to 
15 percent

slopes


L11d La Mora sandy loam, 8 to 
15 percent slopes
LNd Leon sandy Inam, 8 to 
15 percent slopes
MPd Malpaisillo sandy loam, 8 to 
15 percent slopes
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MTd Nateare loam, 8 to 
15 percent slopes
NDd Nindir{ loam, 8 to 15 percent slopes
NG3d Nagarote soil, 
8 to 15 percent slopes
SId San Ignacio sandy loam, 8 to
TCdl Colluvial 15 percent slopes
soils, moderately coarse textured, 8 to
percent slopes
 

b. Use and Management
 
Some of these soils 
occur 
in large areas and 
are
The Nindir' and used for pasture.
San Ignacio soils 
are used for special crops,
including bananas and pineapples.

cropland areas, Where the soils occur in
they are commonly planted
the adjacent to the same crops
areas as
of smoother soils. 
 Because of the high 
conservation hazard, the soils of this capability unit 
are best
suited to 
pasture.
 

32. CAPABILITY UNIT 
IVe-3.l
 

Gently sloping and strongly sloping, deep and moderately deep,
well-drained clay loams of moderately slow permeability in the
moist transition of 
the Subtropical Dry Forest 
zone.
 
Available moisture capacity and organic matter content of the
soils in this 
capability unit 
are 
both moderate. 
 The phosphorus
content is low in the Chiltepe soil
Cr:z and moderate in the Bella
soil, and potassium content 
is high in both. Soil 
reaction is slightly acid 
to moderate.
 

a. Soils
 

BCd Bella 
Cruz clay loam, 8 to 15 
percent slopes,

moderately eroded
CLc Chiltepe clay loam, 4 to 8 percent slopes
CLd Chiltepe clay loam, 
8 to 15 percent slopes
 

b. Use and Management
 

Most of these soils 
occur in small areas
extent. They are and have a small total
generally idle 
or in pasture.
medium to The soils have
rapid runoff and are 
best suited to pasture because
of the high erosion hazard.
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33. CAPABILITY UNIT IVe-3.2
 

Strongly sloping, deep and moderately deep, moderately well

drained clay loams of moderately slow permeability in the Trop
ical Moist Forest zone.
 

Only 
one soil of small extent is in this capability u:.it, and
 
occurs in the extreme south. 
 The soil has high available mois
ture capacity, moderately high content of crganic matter, low

available phosphorus, and medium content of potassium. 
 Soil
 
reaction is strongly to extremely acid.
 

a. Soil
 

CRd Cardenas clay loam, 8 to 15 percent slopes
 

b. Use and Management
 

This soil is best suited for pasture because of its high conser
vation hazard for row crops. Most areas are now in improved

pasture. 
 Because of favorable rainfall distribution, grazing

is available for at least 9 months of the year.
 

34. CAPABILITY UNIT IVe-4.1
 

Very gently sloping and 
strongly sloping, shallow to deep, welldrained soils with friable clay subsoils in the Subtropical Moist
 
Forest and Tropical Dry Forest zones 
and their transitions.
 

These soils generally have moderate available moisture capacity
and a moderate amount of organic matter, except in the Diriomo,

Nandaime, and Santa Teresa soils 
higher elevations, which have
 
moderately high amounts. 
 Available phosphorus is low, potassium

is low to medium, except high in the Amatitan and Diriomo soils,

and soil reaction is slightly acid 
to neutral.
 

a. Soils
 

Arlb3 Amatitan clay loam, 1.5 to 
4 percent slopes, shallow
 
AMc2 Amatitan clay loam, 4 to 8 percent slopes, 
shallow
 
AMd Amatitan clay loam, 8 to 15 percent slopes

BVd Buenavista silty clay loam, 8 to 
15 percent slopes

Cbp Chilamatillo clay, stony, 1.5 
to 4 percent slopes

Cb3 Chilamatillo clay, shallow, 1.5 
to 4 percent slopes
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C2c Chilamatillo clay, shallow, 4 to
Cd 8 percent slopes
Chilamatillo clay, moderately shallow, 8 to 
15
percent slopes
DRd Diriomo clay loam, 8 to
EEd 15 percent slopes
El Estcro clay loam, 8 to
EE2b El 15 percent slopes
Estero clay loam, stony, 1.5
EE2c El to 4 percent slopes

ERb El 

Estero clay loam, stony, 4 to 8 percent slopes
Crater soils, stony, 1.5
ERc to 4 percent slopes
El Crafter 
soils, stony, 4 to
ERd El Crafter soils, stony, 8 to 
8 percent slopes
 

GRd Granada Clay loam, 8 to 
15 percent slopes


15 percent slopes
LRd Larreynaga clay loam,
LR2b Larreynaga clay loam, 
8 to 15 percent slopes

shallow or 
very gravelly,
1.5 to 4 percent slopes
LR2c Larreyaga clay loam, 
shallow or 
very gravelly,
4 to 8 percent slopes
NNd Nandaime silty clay loam, 
8 to
OTcp Olocot6n soils, stony, 

15 percent slopes
 
OTd Olocoton soils, 8 to 

1.5 to 8 percent slopes
 
PCd 15 percent slopes
La Paz Centro soils, 8 to
PRd 15 percent slopes
Padre Ramos clay loam,

RSd Rivas clay loam, 8 to 

8 to 15 percent slopes
 
SBd 15 percent slopes
San Gabriel clay loam, stony, 8 to
SCd El 15 percent slopes
Sauce clay loam, 8 to
SC2b El 15 percent slopes
Sauce loam, stony or gravelly, 1.5 to 
4 percent


slopes
El Sauce
SC2c loam, stony, 4 to
SOb3 8 percent slopes
Somotillo clay loam, rocky or 
gravelly, 1.5 
to 4
percent slopes
S0c2 Somotillo clay loam, shallow, 4 to 8 percent slopes
SOd Somotillo clay loam, 8 to
SRd 15 percent slopes
San Rafael clay, 8 to
SR2d San 15 percent slopes
Rafael 
clay, moderately shallow to 
shallow,

SRVd 8Santo 15 percent slopes
Rafael
slopes and shallow Vertic sois, 8 to 15 percent
 
STd 
 Santa Teresa clay loam, 8 to
TCd3 Colluvial 15 percent slopes
soils,
slopes fine textured, 8 to 15 percent

TPI Stony land, 
0 to 4 percent slopes (less 
than 15
percent stony)
TP2 Stony land, 
4 to 15 percent slopes (less
percent stony) than 15
 
VCc3 Vertic soils, 
we'l to moderately well 
drained shallow,
4 to 8 percent slopes
VCc4 
 Vertic soils, moderately well 
drained, heavy substratum 4 to 
8 percent slopes
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VCpc Vertic soils stony, 1.5 to 8 percent slopes

VCd Vertic soils, 8 to 15 percent slopes

VCd2 Vertic soils, moderately shallow and shallow,
 

8 to 15 percent slopes
 

b. Use and Management
 

Most of the soils are used for the same crops as the adjacent

smoother areas of the 
same soils. Stony soils, however, are in
 
pasture. 
 Because of stoniness or the high conservation hazard,

the soils are best suited to pasture. Fertilizer is needed for
 
most crops.
 

35. CAPABILITY UNIT IVe-4.2
 

Strongly sloping, moderately deep, well-drained clay foams with
 
friable clay subsoil in the Tropical Moist Forest zone.
 

Average annual 
rainfall in this zone is 2,300 millimeters, dis
tribuited over a nine-month period. 
 The soils have a medium

available moisture capacity, a moderate amount of organic matter,
 
a medium content of phosphorus, and high available phosphorus

in the Sapo' soil but probably a low amount in the 
Fatima soil.
 
Soil reaction is strongly acid.
 

a. Soils
 

FAd Fatima clay loam, 8 to 15 percent slopes

SPc Sapod" clay loam, rocky, 4 to 8 percent slopes

SPd Sapoa*' clay loam, 8 to 15 percent slopes
 

b. Use and Management
 

The soils are 
used mainly for improved pasture, their best use,

which provides grazing for nine months of the Year.
 

36. CAPABILITY UNIT IVe-5a
 

Nearly levei and gently sloping, well-drained soils, shallow

above a hardpan layer occurring in the warn transition of the
 
Subtropical Moist Forest 
zone.
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and demonstrate 

Tke soils have loam, silt loam, and clay loam surface textures,
a moderate permeability with shallow root
The hardpan layer 	 zones.
occurs 
at depths between 25
and 	 and 40 centimeters
is discontinuous and broken in most places, where it is only
a slight hindrance to 
root penetration.
is less fractured and is a severe 

Where it is thicker, it
restriction
latter condition is common 	 to roots. This
in the Santo Domingo and Los Cedros
soils.
 
These soils have 
 medium available moisture capacity, except
El Guanacaste, Nejapa, and Santo Domingo soils, which have high
values. 

in El 

Organic matter content is moderate, but moderately high
Guanacaste and Santo Domingo, and high
soil. They are all in the San Lorenzo
 
potassium, and 

low in available phosphorus and medium in
their 	soil 
reaction is neutral 
to slightly acid.
 

a. Soils
 

CD3c 	 Los Cedros soils, shallow above 
a hardpan, 4 to 
8
percent slope5
EGbc 	 El Guanacaste loam, shallow above 
a hardpan, 1.5 tn
 
NJc3 	 8 percent sloijesNejapa clay loam, shallow above a hardpan, 4 topercent slopes	 

8 
SD3c 	 Santo Domingo silt 
loam, 	shallow, 4 to
SZ2a San Lorenzo loam, shallow above 

8 percent slopes
 
a hardpan, 0 to 
1.5
percent slopes
TXa5 	 Alluvial soils, 
shallow, 0 to
TXb4 Alluvial 	 1.5 percent slopesoils, shallow, 1.5
ZMc3 	 to 4 percent slope
Zambrano association, shallow above a hardpan, 4 to
8 percent slopes
 

b. Use and Management
 
Mrst of the soils 
i~i this capability unit are
is their best use 	 in pasture, which
because of their shallowness.
numerous 
conservation practices must be 	

For row crops,
 
ures to 	 used, especially measincrease the organic matter content, and 
a gradient
terrace system with grassed waterways. Fertilizer is needed for
crops and pasture.
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37. CAPABILITY UNIT IVe-5
 

Strongly sloping, well-drained soils, shallow to moderately deep

above a hardnan layer, occuring in the warm transition of the
 
Subtropical Moist Forest zone.
 

These soils have the same chemical and physical properties as
 
those of capability unit IVe-5a. 
 The depth to the hardpan ranges

from 25 to slightly more than 60 centimeters, which gives these
 
soils a shallow to moderately shallow root zone.
 

a. Soils
 

CDd Los Cedros soils, 8 to 15 percent slopes

DJd Diriamba silty clay loam, 8 to 15 percent slopes

EGd El Guanacaste loam, 8 to 15 percent slopes

LGd La Granadilla loam, 8 to 15 percent slopes

MYd Masaya loam, 8 to 15 percent slopes

NJd Nejapa association, 8 to 15 percent slopes

NJd2 Nejapa association, shallow above a hardpan, 8 to
 

15 percent slopes

SDd Santo Domingo soils, 8 to 15 percent slopes

ZMd Zambraro association, 8 to 15 percent slopes

ZMd2 Zambrano -ssociation, moderately shallow and shallow,
 

8 to 15 -,rcent slopes
 

b. Use and Management
 

Most of these soils occur in small areas and are used for the
 
same crops as on the surrounding smoother soils. Likewise, soils
 
in grazing areas are used for grazing, since these soils 
are
best suited to pasture because of 
their tendency to rapid

runoff. They are suited to 
citrus with application of good

conservation practices, and 
are also suited to sugar cane, but
 
a well designed gradient terrace 
system with grassed waterways
 
or outlets is required. Fertilizer is needed for all crops.
 

38. CAPABILITY UNIT IVe-6
 

Gently sloping and strongly sloping, well-drained soils, shallow
 
to - p mostly above a hardpan occurring in the Tropical Premon
tane Moist Forest zone and the cool transition of the Tropical

Moist Forest zone.
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These soils have loam,

textures, and 	

fine sandy loam, and clay loam surface
most of the soils, except the Argelia, La
and Niquinohomo, have 	 Concha,
a hardpan layer below depths of 30 centimeters. 
 The hardpan is fractured and 
is a 	partial
root penetration 	 hindrance to
in the Masatepe and Sinaloa soils, and
tinuous and 	 is cona severe restriction 
to roots in 
the San Marcos and
Pacaya soils.
 

Available moisture is moderate, except in the Argelia, San Marcos, 
and Pacaya soils, where available moisture is high.
matter is mostly high, 	 Organic
but only moderate in 
the Sinaloa soil.
Available phosphorus is mostly low, except in the Niquinohomo
and La Concha soilswhere it is moderate and
These two high respectively.
soils also have high available potassium, while the
rest 	have medium amounts. The soil reaction is slightly acid.
 

a. 	 Soils
 

AGpc Argelia loam, stony, 4 to 
8 percent slopes
AGd Argelia loam, 8 to 
15 percent slopes
LCd La Concha sandy loam, 8 to 
15 percent slopes
MCd San Marcos loam, 8 to 
15 percent slopes
MSc3 Masatepe loam, 
shallow above 
a hardpan, 4 to 8
 
percent slopes
MSd Masatepe loam, 8 to 
15 percent slopes
NId Niquinohomo clay loam, 8 to 
15 percent slopes
PYd Pacaya 
fine 	sandy loam, 8 to 
15 percent slopes
SAd Sinaloa clay loam, 8 to 
15 percent slopes
 

b. Use and Management
 

These soils are well suited to coffee and citrus
well 	suited to and moderately
bananas and plantains. Almost all are 
planted to
coffee, with native vegetation providing 
the required shade.
some 	places, In
bananas and plantains 
are planted between the 
rows
of coffee plar'Ls.
 

Simple conservation practices 
are 	required and 
are used under
present cultural 
methods. Fertilizers, especially those
are 	high that
in phosphorus, 
are needed to 
obtain optimum yields.
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39. CAPABILITY UNIT IVe-7
 

Nearly level 
and gently sloping, deep, well-drained loamy sands
having rapid to 
very 	rapid permeability in the Subtropical Moist
Forest zone plus its 
transitions and 
in the cool transition of
the Tropical 
Moist Forest zone.
 

Soil textures have been 
generalized 
in this capability unit
loamy sand. 	 as
A few, however, are 
sandy boams, but these 
are so
coarse 
or so gravelly that they have the 
characteristics of the
loamy sand.
 

The soils 
have mostly a low available moisture capacity and
moderate amount of organic matter, except the 	
a
 

CosigUina, Las Colinas, and Motastepe soils, 
which have moderately high values.
Available phosphorus 
is high, except in the Cerro Negro, CosigUina, and El 
 Chonco soils, where it is low. 
 Potassium
erally medium, except in the El 	
is gen-


Chonco and Momotombo soils where
it is low. No analytical 
data 	are available for beaches. 
 Soil
reactions 
are neutral.
 

a. 	 Soils
 

CNa Cerr; 'Jegro loamy sand, 
0 to 	1.5 percent slopes
CNb Cerro ,.zgro loamy sand, 
1.5 to 4 percent slopes
CSa CosigUina gravelly loamy sand, 0 to 
1.5 percent slopes
CSb CosigUina gravelly loamy sand, 
1.5 to 4 percent slopes
CS2a CosigUina coarse 
sandy loam, gravelly 0 to 1.5
 
percent slopes
CS2b CosigUina coarse 
sandy loam, gravelly, 1.5 to 4
 
percent slopes
ECb El Chonco loamy sand, 
1.5 to 4 percent slopes
LI2b Las Colinas gravelly sandy loam, 1.5 
to 4 	percent

slopes


Mb Iotastepe loamy sand,

Mlfa 	

1.5 to 4 percent slopes
Beaches, loamy sand, 
0 to 	1.5 percent slopes
Mlfb Beaches, loamy sand,

MBa 	

1.5 to 4 percent slopes
Momotombo loamy sand, 
0 to 	1.5 percent slopes
MBb Momotombo 
loamy sand, 
1.5 to 4 percent slopes
NAb Nagualapa loamy sand, 
1.5 to 4 percent slopes
TXgl Alluvial soils, 
somewhat excessively drainage or
gravelly, 0 to 
4 percent slopes
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b. Use and Management
 

Most of these 
are used for crops, except the 
beaches, which are
used for pasture in some 
places. 
 These 	soils
to 	 are best suited
pasture because of their low moisture retention values.
They are 
poorly suited at 
best to 
cassava. 	 sesame, peanuts, sorghum, and
Simple contour 

tillage, and 	

terraces, contour cultivation, minimum
the return 
of crop residues to
quired for these crops. 	 the soils are re-
Fertilizer is needed for all 
crops 	and
pasture.
 

40. CAPABILITY UNIT 
IVs-2
 

Nearly level 
to 
gently sloping, well-drained, moderately shallow,
stony 	soils 
having moderately rapid permeability, in the Subtropical 
Moist 	Forest and Subtropical Dry Forest 
zones 	and 
their 	transi tions. 

These 	soils have 
a moderate available moisture capacity, a moderate amount of organic matter, low available phosphorus,
medium amount of potassium. 	 and a
Soil reaction is slightly acid 
to
neutral.
 

a. Soils
 

COb 	 Cosmapa sandy loam, shallow, 1.5 
to 4 percent slopes
C02b 	 Cosmapa sandy loam, stony, 1.5
C02c 	 to 4 percent slopes
Cosmapa sandy loam, shallow and stony, 4 to 
8 percent

slopes
LI2c 	 Las 
Colinas gravelly sandy loam, 4 to 
8 percent

slopes

La Mora
LM3a 	 sandy loam, stony, 0 to
LM3b 	 1.5 percent slopes
La Nora 
sandy 	loam, stony, 
1.5 to 4 percent slopes
LM3c 	 La flora 
sandy 	loam, stony, 4 to 8 percent slopes
LNpb 	 Leodn 
sandy 	loam, stony, 1.5 
to 4 percent slopes
MTb2 	 Jlateare 
loam, 	shallow, 1.5 to
SB2b 	 4 percent slopes
San Gabriel 
clay loam, stony, 0 to 
4 percent slopes
TCpc 	 Colluvial soils, 
stony, 4 to 8 percent slopes
TCd4 	 Colluvial soils, moderately shallow and shallow,

8 to 15 percent slopes
TXpab 	Alluvial 
soils, stony, 0 to 4 percent slopes
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b. Use and Management
 

These soils are best suited to pasture as most are stony 
or shallow.
Some areas are suitable for fruit trees, but the soils used
are
for pasture in most places and 
in woodland in others.
 

41. CAPABILITY UNIT IVw-l
 

Nearly level, deep and moderately deep, somewhat poorly drained
 
soils.
 

Textures of these soils are loam, silty loam, and silty clay
loam. The soils have 
a water table near 
the surface for a month
of two during the 
rainy season, occurring during the wettest
months, June and July, 
and September and October. 
 After these
wet months, the 
water table drops gradually. The La Calera soil
has a cemented lime layer 
below 60 centimeters and is strongly
saline. 
 The Tisma and Rfo Negro soils 
are also generally saline.
 

Permeabilities are varied, but most of the soils 
are moderately
slow to slow. Most also have 
a moderate available moisture
capacity, a moderate amount of organic matter, 
a medium amount
of available potassium, and a high phosphorus content, except
La Calera and Tisma soils, which have low 
amounts. La Calera
soil is high in available potassium. Soil reaction is general
neutral, but La Calera and Tisma soils are strongly alkaline.
 

a. Soils
 

IDa !ngenio Dolores silty clay loam, 
0 to 1.5 percent

slopes

LCA2a La Calera soils, strongly saline, 0 to 
1.5 percent
 
s 1o pe s
 

M2a4 Marsh land
 
RNa3 Rfo Negro loam, somewhat poorly drained variant,


0 to 1.5 percent slopes

TIa Tisma silty loam, 0 to 
1.5 percent slopes
TIa2 Tisma silty clay loam, 0 to 
1.5 percent slopes
TXv12 Alluvial soils, 
somewhat poorly drained, 
0 to 1.5
 

percent slopes 

b. Use and Management
 

These soils are best suited for improved pasture and 
are extensively used for this 
purpose. In the Tisma and La 
Calera soils,
 

/ 
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the salt concentrations 
are sufficiently high 
to hinder the
growth of the majority of crops. 
 Yet, these same
be adequately drained, soils could
leached of excess salts, 
and used for the
production of vegetables, corn, 
and melons. The 
Ingenio Dolores
soil, which is free of salt 
or alkaline, 
is especially well 
suited
to pasture, and 
to sugar cane 
and rice after drainage.
 
The soils of this unit 
are difficult 
to work because they 
are
wet for long periods. 
 Most require drainage ditches. Some
need area-wide drainage system with construction of lateral
canals before the soils 
can be 
used more intensively.
 

42. CAPABILITY UNIT IVw-2
 

Nearly level, deep and moderately deep, somewhat poorly drained,
black to dark-gray clays and 
silty clays.
 
These soils 
have slow permeability, low to 
high available moisture capacities, and moderate amounts 
of organic matter, except
in the Miramar soils, 
where they 
are high. Available phosphorus
is low in the Vertic soils 
high in the Miramar soil, 
and medium
in the others. Available potassium is medium, but low in Vertic
soils. Soil 
reaction is slightly acid 
to neutral.
 

a. Soils
 

CTa Caimito clay, 0 to 
1.5 percent slopes
Ml2a 
 Miramar silty clay, poorly drained, 0 to 1.5 percent

slopes


MOa Mecatepfo clay, 0 to 
1.5 percent slopes
PZa Panzaco clay loam, 0 to 
1.5 percent slopes
VCa4 Vertic soils, 
somewhat poorly drained, 0 to 
1.5
 
percent slopes
VCa5 Vertic soils, 
somewhat poorly drained, shallow,

0 to 1.5 percent slopes
VCb4 Vertic soils, moderately well 
to somewhat poorly
drained, 1.5 
to 4 percent slopes
VCb5 Vertic soils, moderately well 
to somewhat poorly
drained, moderately shallow to 
shallow, 1.5 
to 4
 
percent slopes
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b. Use and Management
 

Most of these soils are in improved pasture, for which they are
best suited. They are 
poorly suited to sorghum, however with
irrigation, 
the soils are also suited to rice and sugar cane.
Field ditches are needed to drain 
excess surface water from
 
these soils.
 

43. CAPABILITY UNIT IVw-3
 

Nearly level, frequently flooded, deep boams and clay loams
river plains in the Subtropical Moist Forest zone 
of
 

and its tran
si tions. 

These soils have moderate to 
moderately slow permeabilities, moderate 
available moisture capacity, a high available phosphorus

content, and 
a medium content of potassium. 
The Palo Grande
soil has 
high available moisture capacity and moderately high
content of organic matter. 
 Soil reaction of the soils in
unit is neutral to zlightlv acid. 

the
 

a. Soils
 

CIa Colonia Israel 
clay loam, 0 to 1.5 percent slopes
CIb Colonia Israel clay loam, 1.5 to 
4 percent slopes
CIb2 Colonia Israel loam, 1.5 to 
4 percent

PG2a 
 Palo Grande sandy loam, frequently floaded variant,


0 to 1.5 percent slopes
RNa2 R'o Negro loam, frequontly flooded, 0 to 
1.5 percent

slopes

TXi Alluvial soils, frequently flooded, 0 to 
8 percent

slopes
 

b. Use and Management
 

Most of the soils are in woodland, but small areas are in pasture. 
 These soils are best suited for improved pasture, but
they can also be 
used for cultivated crops during the 
short period if they are free of inundation. The soils 
are moderately

well suited to rice and sugar cane.
 

The Rlo Negro soil 
could be utilized to better advantage if it
was protected from flooding by dikes. 
 The Colonial Israel 
soils
are in the lowest part of 
the Rfo Villanueva and cannot be

draii ed. 
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44. CAPABILITY UNIT Vw-l
 
Level and depressional 
areas of poorly and very poorly drained

lands.
 

These soils and 
land types have the
surface during water table close to the
the wet season. 
 Some are of varied textures, but
most are 
fine textured.
 

a. Soils 

MK Muck
 
M2al Marsh dnd swamp, undifferentiated
VCa6 Vertic soils, 
poorly drained, 0 to 
1.5 percent


slopes 

b. Use and Manaqement
 

Some of 
t:,e areas of these soils and land
others are type are in woodland;
in pasture. Engineering and cost
required to determine if these 
studies would be
 areas can 
be drained and reclaimeu
profitably for 
crops.
 

45. CAPABILITY UNIT VIe-i.]
 
Moderately steep, well--drained, rn-2ium 
to fine textured soils,
shallow to moderately deep above ain the hardpan layer and occurring
warm 
transition of the Subtropical 
Moist Forest zone.
 
All of 
these soils, except the Santa Teresa, have a hardpan layer
of varied thickness 
at depths of 25 
to 60 centimeters
surface. below the
The hardpan, however, 
is highly fractured, and
a is onlys,.ght impediment to 
root penetration.
 

These soils 
have moderate to 
moderately slow permeability, and
a medium available moisture capacity, except
and the Santo Domingo
Santa Teresa soils, 
which have slightly higher values.
ganic mitter concent is moderate, Or
but somewhat lower
shallowed- soils. in the
The soils are
medium low in available phosphorus and
in potassium. 
 Soil reaction 
is slightly acid 
to neutral.
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a. Soils 

BVe 
NJe 
NJe2 

DIe 
DIe2 

DRe 
SDe 
STe 
ZMe 

Buenavista silty clay loam, 15 to 30 percent slopesNejapa association, 15 to 30 percent slopesNejapa association, shallow to very shallow above ahardpan,15 to 30 percent slopesDiriamba silty clay loam, 15 to 30 percent slopesDiriamba silty clay loam, moderately shallow, 15 to 
30 percent slopes
Diriomo clay loam, 15 to 30 percent slopes
Santo Domingo soils, 15 to 30 percent slopes
Santa Teresa clay loam, 15 to 30 percent slopes
Zambrano association, 15 to 30 percent slopes 

b. Use and Management
 

Some of these soils are in crops,where they occur adjacent to
smoother land that is used for crops. 
 Most areas, however, are
in unimproved pasture. 
 The soils are moderately well suited to
pasture and provide plentiful grazing during the wet 
season.
With the additi-ii of fertilizer and control 
of weeds, excellent
grazing can be available. 
 Overg,'azing should be avoided. This
occurs during periods of low rainfall, as in August and during
the eariy part of the dry season, and is likely to 
lead to erosion if grasses cannot be reestablished. 
 The soils are also
suited to fruit trees 
and citrus.
 

46. CAPABILITY UNIT VIE-l.2
 

Moderately steep, deep to 
moderately shallow, well-drained, moderately coarse to fine-textured soils 
in the Subtropical Moist
Forest and Tropical Dry Forest zones, 
including their transitions,
and also in the cool transition of the Tropical Moist Forest 
zone.
 
Most of these soils are mederately eroded, and 
in general,
moderately rapid to have


moderately slow permeabilities and a medium
available moisture capacity. 
 They have a moderate amount of or.ganic matter and 
medium amounts of available potassium. Phosphorus is low, but 
in the Mateare and Olocot*n soils, it is medium.
Soil ruact:on is slightly acid 
to neutral.
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a. Soils 

CPe Concepcio'n soils,

CVe 

15 to 30 percent slopes
Rough broken land along drainageways, 15 
to 30
 
percent slopes
LMe La flora sandy loam, 15 30LM3d to percent slopesLa ?,.ora 
sandy loam, very stony, 8 to 15 percent
 
sIopes
LNe Leon sandy loam, 15 
to 30 percent slopes
LRe Larreynaga sandy loam, 15 
to 30 percent slopes
MTe Mateare loam, 
15 to 30 percent slopes
NNe Nandaime silty clay loam, 15 to 30 percent slopesOTe Olocot'n clay loam, 
15 tc 30 percent slopes
PCe La Paz 
Centro soils, 15 to 30 percent slopes
PRe Padre Ramos 
soils, 15 to 30 percent slopes
RSe Riva; clay loam, 
15 to 30 percent slopes
SIe San Ignacio soils, 15 
to 30 percent slopes
SRe San 
Rafael association, 15 
to 30 percent slopes
Qef Moderately steep land, 
fine textured, 15 to 
30
percent slopes
Qem Moderately steep land, medium textured, 15 to 30
 
percent slopes
 

b. Use and Management
 

Most of these soils are in pasture, except for small 
areas
are in crops. The soils which
have rapid runoff, and
eros4 the hazard of
.,n is high. For this 
reason, they should not be used for
row crops. 
 The soils are 
best suited
plentiful grazing during to pasture and provide
the wet season. Overgrazing of pastures 
should be avoided because 
it leads to erosion
are not reestablished before the heavy rains of the wet 
if grasses

season
start. Overgrazing is common 
on overstocked fields and elsewhere, too, during relatively long periods without rain, 
as
occur in August.
 

47. CAPABILITY UNIT Vle-l.3
 
Moderately steep, deep to shallow, well-drainedwell and moderatelydrained clay loams in the Tropical 1,1oist Forest zone. 
These soils occur in the 
extreme southern part of the country
where average annual 
rainfall

tributed is about 2,300 millimeters disover a nire-rlonth period.

erate The soils in neneral have modto 
moderately slow permeabilities, moderate available
moisture capacity, moderate amounts 
of organic matter, low
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available phosphorus, and low 
to medium amounts of notassium.
The Sapog soil 
has a high phosphorus 
content. Available moisture 
capacity is high in the Cardenas soil. 
 Soil reaction of
the soils in this unit is strongly acid, except in the Fatima

soil, where it 
is neutral.
 

a. Soils
 

CRe Cardenas clay loam, 
15 to 30 percent slopes
FAe Fatima clay loam, 15 
to 30 percent slopes

SPe Sapoa clay loam, 15 
to 30 percent slopes
 

b. Use and Management
 

Most of these soils are in pasture, for which they are best
suited, and afford grazing for nine months& 
but small areas are
 
in forest.
 

48. CAPABILITY UNIT VIe-2
 

Moderately steep, well-drained soils, deep and moderately shallow
mostly above 
a hardpan layer occurring in the Tropical 
Premontane
 
Moist Forest zone.
 

Textures of these soils 
range from loamy sand to 
clay loam. All
of these soils, except the 

have 

La Concha, Mombacho, and Niquinohomo,
 

pan 
a hardpan layer below depths of 40 ceitimeters. The hardis fractured and 
is a slight impediment to plant roots
the Masatepe and Sinaloa soils, and 

in
 
is a continuous and severe
impediment to 
root penetrntion in the San 
Marcos and Pacaya soils.
 

These soils have moderately slow to 
moderately high permeabilities; a moderate available moisture capacity except in the San
Marcos and Pacaya soils, 
which have high values; and moderately
high to high amounts of organic matter, except the 
Sinaloa soil,
which has a moderate amount. 
 Available phosphorus is high
the La Concha soil, in
medium in the Niquinohomo soil, and low in
all the other soils. Available potassium is generally medium
but low in the Mombacho soil. Soil 
reaction is slightly acid.
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a. Soils
 

LCe La Concha sandy loam, 15
MCe to 30 percent slopes
San Marcos loam,

MCSe 15 to 30 percent slopes
San Marcos-San Ignacio complex, 
15 to 30 percent


slopes
MMe Mombacho clay loam, 15 
to 30 percent slopes
MSe Masatepe fine sandy loam, 15 
to 30 percent slopes
NIe Niquinohomo clay loam, 15 
to 30 percent slopes
Pfe Pacaya fine sandy loam, 
15 to 30 percent slopes
PYSe Pacaya-San Ignacio complex, 15 
to 30 percent slopes
SAe Sinaloa clay loam, 15 
to 30 percent slopes
SAMe Sinaloa-San Marcos association, 15 
to 30 percent

slopes
 

b. Use and Management
 
These soils 
are especially well 
suited for coffee, fruit
and citrus, and moderately well suited to 

trees,
 
Nearly all bananas and plantains.
of these soils are planted to coffee, with native vegetation providing the required shade. 
 There is an
citrus orchards on th, La Concha soils. 

abundance of
 
In some localities
bananas and plantains are planted between the 
rows of coffee
trees.
 

Runoff from the soils planted to 
coffee is slight, and the only
conservation practices required for coffee production 
are
iment basins and maintenance of crop residues sed
tilizer, especially on the land. Ferone 
high in phosphorus, 
is needed to obtain
optimum yields.
 

49. CAPABILITY UNIT VIe-3
 
Gently and strongly sloping, moderately well drained, deep and
moderately deep black clays 
ir the Subtropical Dry Forest zone
and its 
moist transition.
 
These black clays have slow permeability, moderately high available moisture capacity, moderate amounts of available phosphorus,
and low to 
medium amounts of potassium. During the dry
these clays have cracks that are sea~on
three centimeters or 
more wide
and at least 50 centimeters deep. 
 Soil reaction is slightly
acid to neutral.
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a. Soils
 

Vc Vertisols, 4 Lo 8 percent slopes

Vc2 Vertisols, stony, 4 to 8 percent slopes

Vd Vertisols, 8 to 15 percent slopes

Vd2 Vertisols, stony, 8 to 15 percent slopes
 

b. Use and Management
 

Most of these soils are in pasture, which is their best 
use.
 

50. CAPABILITY UNIT VIs-l
 

Nearly level to 
gently sloping, deep and moderately deep, welldrained, coarse-textured soils in the Subtropical Moist Forest
 
zone and in the Subtropical transition of the Tropical Mois.
 
Forest zone.
 

Textu,'es of these soils range from gravelly sand to 
gravelly sandy
loams. 
 The soils have moderately rapid to rapid permeabilities,

low available moisture capacities, moderate amounts of organic
matter, and low available phosphorus except in the Motastepe

soils 
which are high. Available potassium is generally medium

in amount, but is low in the El Chonco soil, and high in the

Motastepe soil. Soil 
reaction is slightly acid to neutral.
 

a. Soils
 

CNc Cerro Negro loamy sandy, 4 to 8 percent slopes

CNpb Cerro Negro sand, very stony, 0 to 4 percent slopes

CS3a CosigUina gravelly sand, 0 to 1.5 percent slopes

CS3b CosigUina gravelly sand, 1.5 to 4 percent slopes

CS3c Cosigina gravelly sand, 4 to 8 percent slopes

CSc CosigUina gravelly sandy loam, 4 to 
8 percent slopes

CS2c CosigUina gravelly coarse 
sandy loam, 4 to 8 percent


slopes

ECc El Chonco loamy sand excessively drained, 4 to 8
 

percent slopes

LI3b Las Colinas gravelly loamy sand, 1.5 to 4 percent


slopes

MIma Beaches, fine sand, 0 to 1.5 percent slopes

MBpc Monotombo stony soils, 1.5 to 8 percent slopes

Mc flotastepe loamy sand, 4 to 8 percent slopes

MIfc Beaches, loamy sand, 4 to 8 percent slopes

TXg2 Alluvial sands, 0 to 4 percent slopes
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b. Use and Management
 

Some of these soils are in 
crops, mainly sorghum or 
sesame, while
others 
are 	in 
woodland 
or pasture.
 
These soils 
are not 
suitable 
for cultivated crops because of
their 
tendency toward drought.

to 	 They are moderately well
pasture and woodland, however, during suited
 
quality of pastures the rainy season, the
on these soils
becomes dry after the 	

is fair, but Dastures rapidly
onset of the 
dry season.
especially one 	 Fertilizer,
high 	in phosphorus, 
Is reeded to improve
quality of the pastures.	 
the 

51. 	 CAPAAJLITY UNIT VIs-2
 
Strongly sloping and moderately steep, deep and
well-drained, 	 moderately deep,
coarse-textured soils
Forest and 	 in the Subtropical Moist
the Tropical 
Dry Forest zones
and 	in the cool transition of the 

and their transitions,

Tropical 
Moist Forest zone.
 

These soils 
have 
the same chemical 

as 	 and physical characteristics
those of capability unit 
VIs-l, (discussed in
IV. C. 50., page 	 subparagraph
175). 
 They differ in 
havino 
steener slope
gradients.
 

a. 	 Soils
 

CNd Cerro 
Negro loamy sand, 
8 to 	15 percPnt slopes
CNe 
 Cerro Negro loamy sand,

CNpd 	 15 to 30 percent slopes
Cerro Negro sand, 
very stony, 4 to 
15 percent


slopes
CSd CosigUina gravelly sandy loam, 
8 to 15 percent

slopes
CSe CosigUina gravelly sandy loam, 
15 to 30 percent

slopesCS2d CosigUina gravelly coarse 
sandy loam, 8 to 
15
 
percent slopes
CS4e CosigUina soils,


ECd El 	
15 to 30 percent slopes
Chonco 
loaniy sand, excessively drained, 8 to 
15
percent slopes
ECe El 
Chonco 
loamy sand, 15 to 30 percent slopes
EQe El 
Tanque soils,


Ll3d Las 	
15 to 30 percent slopes
Colinas gravelly loamy sand, 
8 to 	15 percent


slopes
LI3e Las 
Colinas gravelly loamy sand, 
15 to 30 percent

slopes
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Md Motastepe loamy sand, 8 to 
15 percent slopes

Me Motastepe loamy sand, 
15 to 30 percent slopes

Qeg Moderately steep land, moderately coarse 
textured,
 

15 to 30 percent slopes
 

b. Use and Management 

Most of these soils are in woodland, some are in pasture, and
 a very small area is in crops, however, the soils are best
suited to pasture or woodland. Pastures produce during the wet
 
season, but rapidly become dry after the rains cease, and need
fertilizer to 
improve their quality. Overgrazing must be avoided
because this condition ,s conducive to erosion. This situation

is likely 
to occur during periods when the interval between rains

is too long to permit the regrowth of grasses.
 

52. CAPABILITY UNIT VIs-3
 

Nearly level to strongly sloping, very shallow soils and stony

soils.
 

These soils have varied surface textures, but commonly are medium
textured. They have a root zone that is less 
than 25 centimeters

thick, and most of the 
soils are shallow. Those that are deeper
 
are very stony.
 

a. Soils 

ER2b El Crater soils, very stony, 1.5 to 4 percent slopes
ER2c El Crater soils, 
very stony, 4 to 8 percent slopes
ER2d El Crafter soils, 
very stony, 8 to 15 percent slopes

LRd2 Larreynaga clay loam, very shallow, 8 to 
15 percent


slopes 
MTd2 Mateare gravelly sandy loam, very shallow, 8 to 
15 

MVla 
percent slopes
Very shallow soils, 15 to 25 centimeters deep, 0 to 

MVIb 

MVlc 

MVld 

1.5 percent slopes
Very shallow soils, 
to 4 percent slopes
Very shallow soils, 
8 percent slopes
Very shallow soils. 

15 

15 

15 

to 

to 

to 

25 centimeters deep, 1.5 

25 centimeters deep, 4 to 

25 centimeters deep, 8 to 
15 percent slopes

Qes Moderately steep land, undifferentiated, shallow and
 
very shallow, 15 to 30 percent slopes
 

11-177
 



TCd5 Colluvial 
soils, very stony, 8 to
TP3 Stony land, 	 15 percent slopes
0 to 	4 percent slopes, (15 
to 50 percent

stony)
TP4 
 Stony land, 4 to 8 percent slopes, (15 
to 50 percent

stony)
 

b. Use and Management
 

The soils are 
used 	principally for pasture, for which they
best suited, but have 	 are
a low carrying capacity. Pastures could
be 
improved by reducing surface runoff by adding contour furrows
on the side slopes of hills.
 

53. CAPABILITY UNIT VIw-l
 

Level to 
nearly level, dep to shallow, poorly drdined soils,
including saline and alkaline soils.
 
These soils and land 
types have 
a water
surface during the 	

table which is near the
rainy season.
fine, excluding Mine Wash. All 
Textures are predominantely


of the soils, except Mine Wash,
are saline, and 
some 	are 
alkaline 
as well.
 

a. 	 Soils
 

LCAa La Calera soils, 
saline and alkaline, 0 to 
1.5
percent slopes
M2a2 Marsh and 
swamp, medium and 
fine 	textured
Mine 	wash, 0 to
BMa 1.5 percent slopes
 
La Calera soils 
have 
a thick, cemented lime layer which
permeable to water and plant roots, 	 is im

surface soils 
that 	are saline 	and generally calcarEous, and 
subsoils
and 	 that are calcareous
generally alkaline, indicating the 
presence of exchangeable

sodium.
 

b. Use and Management
 

These soils are used extensively for pasture, and
suited for 	 are only
pasture and woodland. 
 Pasture grasses could
proved by by drainage, and 	 be imin areas
quality, the excess 	
where the water is of good
salts could 
be leached out and
used 	for rice and the soils
pasture under irrigation. Irrigated pastures
need applications of fertilizer, especially one 
high in phosphorus.
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54. CAPABILITY UNIT VIw-2
 

Nearly level 
and very gently sloping, deep to moderately shal
low, heavy black clays in the Subtropical Dry Forest zone and
 
its moist transition.
 

These soils have dense, slowly permeable, heavy clay subsoils
 
that expand markedly when wet and shrink when dry. This
 
shrinkage results 
in cracks 5-to 10-centimeters wide that extend
 
to depths of 50 centimeters or more.
 

These soils, from 
limited analyses, appear to have moderately

high available moisture capacity and a moderate amount of or
ganic matter. They are 
low in available phosphorus and low to

medium in potassium. Soil reaction is slightly acid 
to neutral.
 

a. Soils
 

Va Vertisols, 0 to 1.5 percent slopes

Va2 Vertisols, moderately shallow, 0 to 
1.5 percent
 

slopes
 
Vab Vertisols, stony, 0 to 4 percent slopes

Vb Vertisols, 1.5 to 4 percent slopes

Vb2 Vertisols, moderately shallow, 1.5 
to 4 percent


slopes 

b. Use and Management
 

Some of these soils are in irrigated rice, but most are in
 
unimproved pasture. They are difficult to 
work because of
 
their heavy texture, but are moderately well suited to pasture

and well suited to irrigated rice. Pastures could be 
improved

by drainage, weed contol, 
and the use of fertilizer. These
 
soils, with irrigation, except where stony, are especially

suitable for rice and sugar cane. 

55. CAPABILITY UNIT VIIe-l.1
 

Steep, moderately shallow to deep, well-drained, moderately
 
coarse to fine-textured soils 
in all zones, except the Tropical

Moist Forest.
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This capability unit 
is the most extensive of all
of the soils units. Most
in this 

percent, are 

unit have slopes ranging from 30 to 75
varied 
in surface texture, have depths ranging from
40 to 90 centimeters, and 
are moderately eroded.
 
In general, the 
soils have moderate and moderately slow permeabilities, moderate available moisture capacity, and
effective root a shallow
zone. 
 Organic matter content
able phosphorus low, is moderate, availand 
available potassium medium. Soil reaction is slightly acid 
to neutral.
 

a. Soils 

CV2 

DRf 
Qep 

Qfg 

Steep land along drainageways, 30 to 75 percent
slopes
Diriomo clay loam, 30 to 75 percent slopesModerately steep land, very stony, 15 to 30 percent
slopes
Steep land, moderately coarse textured, 30 to 75 

Qfm 
Qff 
Qfp 
RSf 
SIf 
SRf 
STf 

percent slopes
Steep, medium-textured, 30 to 75 percent slopesSteep land, fine-textured, 30 to 75 percent slopesSteep land, very stony, 30 to 75 percent slopesRivas clay loam, 30 to 75 percent slopesSan Ignacio soils, 30 to 75 percent slopesSan Rafael association, 30 to 75 percent slopesSanta Teresa clay loam, 30 to 75 percent slopes 

b. Use and Management
 

Most of these soils 
are in pasture or woodland. Because of rapid runoff, the 
hazard of erosion is too 
high for crops.
soils are moderately well The
suited to
produce good growth during the 
pasture, however, and they
rainy season,
after the cessation of the rains. 

but dry rapidly

Weeds
controlled to in pasture must be
provide better grazing. Pastures 
respond to fertilizer and require phosphorus, which is deficient in the soils.
Overgrazing should be 
avoided because it leads
grasses are not to erosion if
reestablished before the heavy rains 
start.
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56. CAPABILITY UNIT VIle-l.2
 

Steep, moderately deep and deep, well-drained clay foams in the

Tropicail Noist Forest zone.
 

This is an inextensive group with only one 
soil wihich occurs in
the extreme southern part of 
the country, extending to the Costa
Rican border. It is in a high rainfall area that has an average

annual precipitation of 2,300 millimeters distributed 
over a
 
nine-month period. 

The soil 
has slopes of 30 to 75 percent, and is moderately erodel.
Permeability is moderately slow, but runoff is rapid. 
 The soil
has moderate available moisture capacity and 
a moderately high

content of organic matter. 
 Available phosphorus is low and po
tassium content is medium.
 

a. Soil
 

FAf Fatima clay loam, 30 to 75 percent slopes
 

b. Use and Management
 

Most of these soils are in improved pasture, but small 
areas are

in woodland. 
 The soil is well suited to pasture, which provides
grazing for 10 to 11 months. Fertilizer, especially one high
in phosphorus, is needed 
for quality pasture. Control of weeds
is required 
if the carrying capacity of the pastures is to be
 
mainta ined.
 

57. CAPABILITY UNIT VIIe-2
 

Steep to very steep, well-drained soils, deep 
to moderately

sha;l.ow mostly above 
a hardpan layer occurring in the Tropical

Premontane Moist Forest zone.
 

This capability unit comprises a very extensive group of soils
at elevations generally exceeding 500 meters 
above sea level.
The soils are derived from volcanic ash and are slightly 
to moderately eroded. Surface textures are loam, sandy loam, fine
sandy loam, and clay loam. The soils have moderate and moderately rapid permeabilities and rapid runoff. 'Most of the soils,

except La Concha, >ombacho, and Niquinohonlo, have a hardpan layer
at 
depths ranging from 40 to 60 centimeters. This layer is
fractured and is a slight impediment to root penetration. In
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http:sha;l.ow


the San Ilarcos 
and Pacaya soils 
it is weakly cemented and continuous 	and is a severe impediment 
to roots. 
 All of the 
soils are
low in phosphorus and have medium contents of available potassium.
Soil reaction 
is slightly acid.
 

a. 	 Soils
 

LCf 
 La Concha 
sandy loam, 30 to 75 percent slopes
LCfg La Concha 
sandy loam, slopes more than 75
MCSf 	 percent
San Marcos-San 
Ignacio complex, 30 
to 75 percent

slopesMCSfg San Marcos-San 
Ignacio complex, slopes 
more 	than

75 percent
San Marcos-La
MCLf 	 Concha complex, 30 to 
75 percent

slopes
MCMf 
 San Narcos-Masatepe complex, 30 
to 75 percent slopes
MMf Mombacho loam, 30 
to 75 percent slopes
NIf Niquinohomo clay loam, 30 
to 75 percent slopes
PYf Pacaya fine sandy loam, 30 
to
PYSf Pacaya-San Ignacio complex, 30 

75 percent slopes
 
to 75 percent slopes
PYSfg Pacaya-San Ignacio complex, slopes more 
than 	75
 

percent
SAf Sinaloa clay loam,

SAMf 	 30 to 75 percent slopes
Sinaloa-San Marcos association, 30 
to 75 percent 
SAMfg Sinaloa-Sanslopes 

Marcos association, slopes more 	than

75 percent
SASf Sinaloa-San 
Ignacio association
sopes	 30 to 75 percent 

b. Use and Management
 

Almost all 
of these 
soils are in cofiee, except for 
a narrow
band 	mostly in the southern part of the capability unit, where
coffee plantations were destroyed by fumes

These from Volcin Santiago.
areas 
are now 
in shrubby pasture.
 
These soils 
are well suited to 
coffee, citrus, and
trees, 	 other fruit
but require complex practices for
the soils. 	 the conservation
For coffee production, these practices include 

of
bench
terraces, sediment basins, minimum tillage, and 
retention of
layer of organic material 	 a
 

practices are 	
on the surface. Fortunately 
these
used 	by plantation growers,
observed growing 	 and coffee has been
on slopes as steep as
especially 	 85 percent. Fertilizer,
one high in phosphorus, 
is needed
yields, but 	 to obtain optimum
the use of fertilizer is not 
common.
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58. CAPABILITY UNIT V11s-l
 

Nearly level to 
 sloping, sandy beaches, and gravelly alluvial
 
plains.
 

The land types in this capability unit have 
coarse textures and
are mostly deep. They 	 occur on parts of t;ie Pacific coast andLake 	 Nicaragua, with Alluvial gravels occurring in stream beds.The land types have very rapid permeability but are subject to
sheet erosion 
if not protected by vegetation.
 

a. 	 Soils 

la 	 Beaches, sand, 
0 to 	1.5 percent slopes

Mlb Beaches, sand, 1.5 
to 4 	percent slopes

Mlc Beaches, sand, 8 percent slopes4 to 

Ild Beaches, sand, 
8 to 	15 percent slopes

TXg3 Alluvial gravels, 0 to 
4 percent slopes
 

b. 	 Use and Management 

Most 	of 
these areas are barren, especially those periodically
inundated by tides. Beaches that are not saline nor 
inundated
support 
a stand of pasture grasses, including Jaragua, Guinea,
Napier, and Pangola varieties. Such are
areas suitable for pasture, although suitabilities are low.
 

59. CAPABILITY UNIT VIls-2
 

Strongly sloping to steep, deep sands 
in the Subtropical Moist
Forest zone and in the subtropical transition of the 
Tropical

Moist Forest zone.
 

These soils are excessively drained, 
have 	rapid to very rapid
permeabilities, 
low available moisture capacity, and 
a moderate
amount of organic 
matter. Available phosphorus is low, and potassium is medium. Soil reaction is slightly acid neutral.
to 


a. 	 Soils
 

CN2d 
 Cerro Negro sand, 8 to 15 percent slopes

CN2e Cerro Negro sand, 15 to 30 percent slopes

CN12f Cerro Negro sand, 30 75
to percent slopes
Cflpe Cerro Negro sand, 
very 	stony, 15 to 30 percent slopes
CS4f Cosig'iina soils, 30 to 
75 percent slopes
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b. 
 Use and Mana ement
 

The smoother areas 
of these soils are
pasture. Hiost used to some extent for
areas 
with slopes in excess of 15
woodland. percent are in
These soils are 
best suited to pasture, fruit trees,
and woodland, but 
suitability 
is lew because of 
the droughty
nature of the soils.
 

60. CAPABILITY UIT VIIs-3
 

Nearly level 
to 
sloping, well-drained, very shallow soils.
 
This is an extensive group of soils 
that are less
meters thick. than 15 centi-
Most, except the Vertisols and 
black clays, have
developed from ignimbrites, and 
are severely eroded, varied in
texture, and/or stony. 
 All, 
except the Vertisols, have very
shallow root 
zones.
 

a. Soils
 

MVap Very shallow stony soils, 0 to 
4 percent slopes
MVcp Very shallow stony soils, 4 to 
8 percent slopes
MVa Very shallow soils, less than 15 
centimeters deep,

0 to 1.5 percent slopes
MVb Very shallow soils, less than 
15 centimeters deep,

1.5 to 4 percent slopes
MVc Very shallow soils, less than 
15 centimeters 
deep,
4 to 8 percent slopes
MVd Very shallow soils, 
less than 15 centimeters deep,

8 to 15 percent slopes
MVdp Very shallow, stony soils, 8 to 
15 percent slopes
Vs 
 Shallow and very shallow dark-colored clays, 
0 to 8
 
percent slopes
VMVa Vertisols 
and very shailow soils, 0 to 
1.5 percent

slopesM1Vb Vertisols and very shallow soils, 
1.5 to 4 percent

slopesVMVc Vertisols 
and very shallow soils, 
4 to 8 percent

slopes 
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b. Use and Management
 

These soils are used for pasture, and in many places 
are overgrazed. They are suited to 
pasture but have low suitabilities,

and need protection against overgrazing.
 

61. CAPABILITY UNIT VIIs-4
 

Strongly sloping to steep, well-drained, shallow and very shal
low soils.
 

Most of these soils ar'e less than 30-centimeters thick, of varied textures, and moderately and severely eroded. Some also
are 
stony, and all have shallow root zones 
and low available mois
ture capacities.
 

a. Soils
 

Qeu Moderately steep land, undifferentiated, very shallow,
 
15 to 30 percent slopes


Qfu Steep land, undifferentiated, shallow and 

shallow, 30 to 75 percent slopes 

very
 

SRf2 San Rafael association, shallow and very shallow,

30 to 75 percent slopes
 

b. Use and Management
 

These soils are used principally fo , pasture, for which they

are suitable, and 
woodland, for which they hav2 low suitabilities.
The eroded and steepest areas should be planted to trees, while
other areas 
need protection against overgrazing. Any other
conservation practices applied pasture would
to be beneficial,

but not necessarily profitable.
 

62. CAPABILITY UNIT VIIs-5
 

Nearly level to sloping, stony soils.
 

These soils are very stony and well to moderately well-drained.
The Vertisols are deep black clays, 
and the El Crater soils are
of varied depths and textures. They are derived 
from volcanic
cinders and bombs, and occur at 
the immediate bases of volcanoes.
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a. Soils 

ER3c 
TPp 
Vpab 
Vpc 
Vpd
VpMb 

VpMc 

El Crater stony land, 4 to 8 percent slopesVery stony land, 4 to 15 percent slopesVery stony Vertisols, 0 to 4 percent slopesVery stony Vertisols, 4 to 8 percent slopesVery stony Vertisols, 8 to 15 percent slopesVery stony Vertisols, and shallow soils, 1.5 to 4 
percent slopes
Very stony Vertisols and shallow soils, 4 to 8 
percent slopes 

b. Use and Management
 

These soils 
are used principally for pasture, for which they are
best suited because of stoniness. 
 They have low carrying capac
ities.
 

63. CAPABILITY UNIT VIIw-l
 

Level to nearly level, 
poorly to 
very poorly drained soils,
mostly saline and alkaline.
 
This is an extensive group of soils 
located mostly in the vicinity of and extending south from TismE Lagoon.
soils are The El Charco
shallow and very shallow clays and clay loams having
a dark gray to 

streams that e.re 

black color. Included are Alluvial soils along
better drained and 
lighter textured than
El Charco soils. the
The soils of this capability unit are
to saline
various degrees. The El 
 Charco soils are 
also alkaline, and
contain 
not only exchangeable sodium and potassium, but also
high amounts of exchangeable calcium. 
 They are medium in available phosphorus and 
high in potassium. All
shallow of the soils have
root zones. Marshes and swamps are 
inundated during
the wet season, but 
are dry to shallow depths during 
the latter
part of the dry 
season.
 

a. Soils
 

ECHa El Charco association, poorly drained, 0 to 
1.5
 
percent slopes
ECHa2 El Charco asosciation, very poorly drained, 0 to 
1.5
percent slopes

M2a3 Marsh and swamp
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b. Use and Management
 

These soils are used mainly for pasture, but some areas are in
 
woodland. They have but low suitabilities to both uses. Re
clamation of these soils 
is not feasible because of shallowness.
 
Selection of species of grasses adapted to these soils 
is neces
sary to improve the carrying capacity of the pastures.
 

64. CAPABILITY UNIT VIIIe.-l
 

Very steep, rough broken land.
 

The land types in this capability unit occur on slopes that
 
exceed 75 percent, have considerable variation in texture and
 
depth, and are moderately to severely eroded. rIost are shallow
 
to very shallow and have some rock outcrops.
 

Rough broken land along drainageways, in places, includes some
 
deep soils, such as Colluvial soils at the base of slopes and
 
Alluvial soils in narrow stremn bottoms.
 

a. Soils
 

CV Rough broken land along drainageways, slopes more
 
than 75 percent
 

Qg Rough broken land, slopes more than 75 percent
 

b. Use and Management
 

Rough broken land along streams is generally in open forest which,
 
in some places, is grazed. Elsewhere, it is barren or sparsely

wooded and eroded. The land is too steep for pasture, but should
 
be reforested to further erosion.
protect it against It is suit
able as protection areas for wildlife.
 

65. CAPABILITY UNIT VIIIs-l
 

Rock land and rock beaches.
 

Three land types comprise this capability unit. Most extensive
 
are rock land and rock outcrop, which consist of bare rock espe
cially on escarpments, and rough boulderstrewn lava flows with
 
no soil except in occasional pockets or rock crevices. Undif
ferentiated beaches consist mostly of rock beaches, but include
 
some areas of sandy beaches.
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a. Soils
 

RV Rock land of lava and lava flows
M3 Rock outcrop

Mlu 
 Beaches, undifferentiated
 

b. Use and Management
 
These land 
types have 
no agricultural 
value and
ren of vegetation. are mostly bar-
They have value for wildlife, and 
some value
for recreational 
uses.
 

66. CAPABILITY UNIT VIIIw-l
 

Wet lands, including mangrove swamp.
 
The most extensive 
land type is Mangrove swamp which 
occurs
along parts of the Pacific coast, especially in the northwest
and along estuaries of the large 
streams
Other localities in this same locality.
are 
along parts of the coast of Lake Nicaragua.
Inundated land is mainly tideland, but
areas also. includes other wetland
Most areas of these two 
land types are somewhat
saline. 

a. Soils
 

EM Mangrove swamp

M4 Inundated land
 

b. Use andManagement
 
Mangrove swamp provides the mangrove 
trees that are
charcoal production and used for
to some extent for fence posts.
bark of certain soecies The
is used for production of tannin.
Inundated land ha!; 
no use.
 
These areas 
should be maintained in their natural 
state as they
providp nrotection for wildlife.
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0. CONSERVATIMr TPFATVFNT NEEDS BY CAPARILITY UNITS 
A farmer manages his soil to produce the maximum yield and qualityof those crops which will return 
him the most money. Attime, he must also use conservatior practices which protect 

the 
his 

same 
soil against erosion and other forms of deterioration.
 

The conservation treatment needed in an 
area varies considerably
a'cording to the 
kind of soil and topography, kind of land
or use
crop grown, 
the climate, and other factors. 
 Generally,
servation needs conare greater for land 
when it is intensively cultivated, than when 
it is in a perennial cover of grass or trees.
 
Usually there 
are 
alternative combinations of practices which will
acequately protect the 
land against deterioration by erosion, water-logginq, build-up of toxic 
salts, 

as and the like. A decision
to which combination 
is best for any field or farm can 
only be
made after an 
on-site inspection of 
the land itself.
sible, however, to It is posmake general statements of 
land treatment
needs for different soils 
when used for different crops or land
uses .
 

Table 6 shows, in chart form, the minimum conservation practices
needed in the production of different crops 
on the soils of those
capability units 
having cropland or 
pasture potential. In a
sense, it is a summary of information presented in several other

places in this 
report.
 

Te crops are grouped into four categories as follows: (Al) intertilled annual row 

ennial 

crops, (D1) perennial row crops, (2) persolid-planted crops 
(pasture) and 
(CI) coffee. Intertilled
annual row crops comprise mainly corn, 
cotton, sesame, 
sorghum,
and vegetables. Included also are 
solid planted crops such
rice, corn, or sorphum for forage, and 
as 

kenaf, because their
sion hazard is only slightly less than 
ero

for intertilled annualrow crops and they require about the same management. Perennialrow crops comprise mainly bananas, plantains, and sugar cane.
 
The chart is used as follows: first find the vertical columnwhich lists the capability unit r:mber in whichgrouped. the soil isIn the vertical column, select the Al, V.,subcolumn v ich includes the kind of 

2, or C1 
crop to be raised. Then,the soil cGnservation practices that essentialuith are are indicatedthe synrol " ". Those which are essential uhenspection of t-e fielI shows that 

on-site in
the problem areexists indicatedwitl the syprol "X". S(W information in subsection IV.J' of thisreport for a descri, ti n of each conservation oractice. 
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Table 6. Conservation Practices By Capability Unit 

CAPABILITY UNITS 
" I 1-6 -4; .- '1 1-2 2 , -3 1 '-6 ile -I 

[to -51 lI -4 2 11le-5 
II, -52CONSERVATION PRACTICES 

ADAPTED CROPS 
ABBC B Al 6 A B B A A IC A I 

SIMPLE CONSERVAI ION PRACTICES 

CROP ROTATIII) 
x x x 

CROP RESIDUE USE x 17 E- E E x 

CROP RESIDUE MH.LCiINC " x ) 

COVER AND 

FERTILIZING 

GREENI MANURE CRO' x x 

E I U 

x 

17 E E 1 1 1 E E 

0 

EE 

MINIMUM TI LAGE 
E E E 

SUPSOILING 
- 0 0 0 0 

TWO-WAY TILLAGE 
-- .-- . 

CONTOUR FARMING 
-.-

x 
-- . --... .-.----

E 
- --

E 

x 

E 
-

x 

SPECIAL CONSERVATION PRACTICES I 1 
WATER EROSION CONTROL PRACTICES 

o 
-

GRADINT T E A CE YST EM 
f ' E 

GRASSED WATER WAY OR O"UTLET 0 

STRUCTURAL OUTLET 
OR GULLY CONTROL " 

SEDIMENT BASIN 0 0 

FI L- IT h S - - - I- -

WIND EROSION CON11OL PRACTICES 
WIND STRIP COPPING f.


X . 
UFFER OR WINDBREA' IN GPL-A0TIN 

DRAINAGE PRACTICES 

FIELD DATCHES 
DRAINJAGE MAIN OR LATERAL 

IRRIGATION PRACTICES 

5PRINKLER x x xFURROWOR CORRUGATIONXix 
FLOOD OR BORDER x 

LAND LEVELING OR SMOOTHING V xxI 

ADAPTED CROPS
 

Al InertillIad annual towcrops corn. cotton,sesam. sorghun, peanutls, vegeables,tobecco,ond cosscva 
BI 

ore mosl common) Applies o0o to tolid - plonled crops,Perennial row cropsI baoana$,plonaMns, and suga caner ae most commont 
H2 Persnnal solid - planted crops I posture I 
Cl Coffee 

w Many other crops are adopted to these soils, 4 Only rice with wrigalion.
but because of economics, only coffee is now raised 
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Table 6. Continued
 

CAPABILITY UNITS 
' , 3 a i t - I III:-2 IV@2 I -V.-2 IV 6 V 

. 
- I V I V-2Vie-i IVe-2 VI% 

' 

III3 I 
III -4o, 
,,,,4 o2 
,,,-4I, 
'"".42 
1lie-5 -1 

V -1 2V-2 IV. 2 
IV.-2 IVe-3, 1 IV S5VI 
I v,-3IVI34

/V-41 I 
I2Ve-42 
IVe -7 

Vie'-2 

--

VIw I 
I I 

V".i2 
vIe-" 
VIae-3 
Vi"-/ 

Via-/ 
VIS-3 

Vle2 
IVil 

'. 

V 
' 
is2 
iv,,.CONSERVATION 
VI ' -4 
Vits-S5 

PRACTICES 

ADAPTED CROPS 
A I B B B A B B B B 

2 I 2 2 1) 

SIMPLE CONSERVATION PRACTICES 

V KI1 CROPROTATION 
V V I E ~ V CROP RESIDUE USE 

X 
XXE 

I . A 

F 
jCROP RESIDUE MULCHING 

COVER A D GREEN MANURE CROP 

E [ E , I E E E FERTILIZING 
-

-MINIMUM TILLAGE 
00 I SUDSOILING 

STWO-WAV TILLAGE 
I El CONTOUR FARMING 

IISPECIAL CONSERVATION PRACTICES 

- -- WATER EROSION CONTROL PRACTICES 

- NCH TERRACE 
F E GRADIENT TERRACE SYSTEM 

- I FIELD DIVERSION 
E 	 _I IGRASSED 

WATERWAY OR OUTLET 
O l O 	 0I STRUCTURAL OUTLET OR GULLY CONTROL 

_0 rSEDIMENT 
BASIN 

I___ WIHD EROSION CONTROL PRACTICES 

-~ -- -- :WIND- IIBUFFER 	 STRIP CROPPINGOi WINDBREAK PLANTING 

I__ 	 ._DRAINAGE PRACTICES 

E 	 0 0 0 
FIELD DITCHES 

I 
Li E 

DRAINAGE MAIN OR LATERAL 
-IRRIGATION 
 PRACTICES
 

V 	 X YIy 0 5 A VA V - SPRINKLER' x x 

I 	 FURROW OR CORRUGATION 

J I ix 	 FLOOD OR BORDER 

x-	 x ALANDix 
 LEVELING OR SMOOTHING 

LEGEN) 
I I'rolce t1Senil 1or $01 and water Co nl ion 
0 Prochce essenlil only id on- ,: ispechon sIIow need 
x Proctice desirableb ut nbo essant folro,soil conservation 
I Pactice hpphis to -,1y certaln kinds of crops in group 

A 	 Maoy oIIer cro are adapled 11 the- il 1 + Only (ice with irhigotion. 
because of economic',, orly offileis now roled 
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Information in this chart 
should 1'e used as a qeneral
It is not a suhstitute for on-site study of 
nuide only.
 

plannino a soil the problems when
conservation Proqram for any specific piece of
land. also, the 
information has 
oreater application 
to commercialtype farming than 
to subsistence farming.
 

E. CROP ADAPT.TInN AND CROP PRODUCUinN PPACTICES
 

1. CROP ADAPTATION PY CAPABILITY 
UNITS
 

Adaptation of different crops 
to different soils has
cribed been desbriefly under the discussion of
this each capability unit, but
same information is 
summarized 
in Table 7.
shown the In the table are
relative adaptation of 
17 different crops 
to each of
61 capability units.
 

Table 7. 
 Crop Adaptation By Capability Units 
INTERTILLED ANNUAL ROW CROPS SOLID-

LOW-VOLUME RESIDUE RETURNI PLANTEDHIGH-VOLtff PERENNIALRESIDIJ ROW CROPS14JUALCROPS SPECIALTrPERENNIA 1.
 

CAPBI i T y~CAL
U 
S 

RPSUGARCAW RBANA)OASPLANTANS PASTURE 
U U U U ' U~U U I UA 2 A A I U (I I I IA A IP eA I A IA2A IA A2A 

IA 4A 3A2A
 

I. 
A 
 3 A A IA ? A I A A IA 4 A 3 A 2 Ac IC I 

I) 
IDr B2C IC 2C B1 C 8218
DII~ I 2 8 4 A3A2 

1C 2 
ID 

1B I C-2 Ill C' C 'C- C lB C2 A IC 4 
 3B2C
A A2 l 3A I 2 A 

B I 
 8 B 
I A 2A IA 4 8 3 8
 

A 48 ID 'B 3A H4A2C 3A2C2A 
 A 4 3A2A
 
. IC E
I. 14e 2It'31 tI -I; SI 3) A C H 3 CC 4 4CAI C2 PB2A 1 C 4 BA3 A 2 AM2-CI1 c 

B 

Ic1 1CIDCit2C 32C21 HAl 
40C j4C C4C.C4C4C4
J7 )C: 

A . 
f)j- 4ILA'IB 3 8 I4H 1? (IT 24 C B 4 4D313 BI33 2 -+A4 A 2 DA BA 4 0A A4 BI CC 3A, ? C 

-C 1. 2, B3 C B T B TI311 B4 S C1C4 CIC c 11 .1C2 BT A 4I B ' A 33 A 43 A ?A I A 44AA 3AA 42 BA43CA B C 2 A 48 

'V < 4t 
 ,, , P 

4'? AA A. 4 CI4
141 I AIIt A 3C44A4 

I' 4 1 43A )A A 1 42 A 4 C A l 12c 
D 1 me~l 2 3rDlle C Ie .4el+C~rt9I t 4P'+Cl+3fCI 3OC 2A! tC4o3BA12' A 2AII A'4IA Al 

De4 

Rhe 40LIt(21 , 'U A A 2 A
 

r, 4I A1
 
U * un., Ig oIIIe -w 9. .otd.U. , .01 g-4d -. ng.,,. A N- fl o 90C gtI . pwd C.".*~oIo 1ffI.414 

-Inogdn.1no.,.r,-
,1 to- t,

*80 i,. C ~~ nin'M ,", M... " haPifl o - '_o-P.. C@*vo~.P ., 
 r.eqa. 
 pdv. 
I 
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The table can be used either to determine what soils each crop

is adapted to, or what crops are 
adapted to the soils of each
 
capability unit.
 

A two digit symbol consisting of a number and 
a letter is used.
The number shows the agronomic adaptability of the crop; the

letter indicates the soil conservation hazard involved in its
production. 
 The legend on the table explains the meaning of the
symbols. The ideal crop selection is one 
with a 1A rating which
 means high yields are expected with very little 
or no hazard of
soil deterioration. 
 A low rating for either the agronomic adaptation or for the conservation hazards indicates that generally
it would be unwise to try to raise the crop on the soil 
in question. Table 8 is a variation of Table 7, and only includes six
 crops that are classified against the last 22 
capability units,

which are generally unsuited for other 
uses.
 

Table 7. Continued
 

NTT[IRTrL LF ANIJANOAHOW C ROPS SOI-P( ANTEDjSPECIALTYT- - P!ANTED PCRENNIAL ROW CROPS0VOL LIM' HESI[)(E RE TURNING A-I MMN- JAL CROPS COP S CROPS 
CAPARILI IY • 

C'T.U 
CA'RII g VECC[TAMOAk - RICE -' UGAR CV& BANANAS PLANTAINS PASTURE ~ CITRUS 

UNITS u 
U 
 UU U U I U U I U U I1a 4 1 C CI C I C C ? C I C I C I C I C- 1 2 C 20 C2D IC a ;A2 26 2 C2 A I B4 A 3D2DB
 

e 42 20C 3 C 2C?C SC S C I C 2C 2 C I C 2B SC 2C 2 C.. .4I 2 318 C 482D ...0I . ... ...D 2. C 2 20 2 t2 1 D4 311)1 2D 0 c4 1) 3 C 21) 2A IC 4D 2 2 C 
.D r. D D 4 D D 22C 3D 4c4" C44D 2C C IA 4C 4 H3 4 CI A I A 'A I A Al A I AlI AlI A 2A ID8 2 A 2 A I A 3St IA 2A I A42A A A AA 

au 5 1 I 1212 B IIfI1E f~ aH 211 2 t I A I D IDHi F H IB 2 B2 C IDB 26B21B ) 2A 183 A I A2 A2 0B 3 A D I A A I A 4 A34 A 3 A 2AH A 411 2 . .i A6-
.1 0 ... . A.2 I1 A2 A- I r C I C I C C 2C IC C 211 IC 3B If S ID- 2A I6 4A B

IT.- C (7 -D . ' SCn 2C43 2 2 A 1 D4A
 
We f) D U) I0D 21 1D2 2C I D 3 
 SC IC2A2
1-6 IA2 A IA t A 2A 2 A I A 

C 
2A I A I A I A ?A IDH 2 A 2 A I A 2A I A 2 A A 2A I A I A IAlIAEa6G H I hA IA 8 1123 


Me6 20C C IL IC 2C 2C IC C IC 


A1 2A IA 2A A2AIA IA AA 
I C ID 2C IC 202 I C 2811 6281R 2A I IA I I1 

e- 6 2 D1 ' I D 2 1 2 1) 1 DI1) 2 D D DI I C 2 02 2 I D 2 (C I C 2 C I C I a2 A I B I I C 
55w-1 3 A 3 A 4 A S A 4 A 3 A 2 A 4 A 3 A A 3 A 3 4 A A I A3 4 A 3 4A 3 2 A I A 4 A 3 A 3 A 

-I 3A 3A A A4 A4 A 4 A1 .2 3 6411511H211 S A A3 A I A 4 IA4 A31153B 2 A 3D A 2 IA 4A 3A3SD3 2 8 4 A IDB I A 3D0 2 A I AM.-1 -4 4A 4 A 4A 3 A 4 A 3SA 2 A 4 A 4 A 
4 A 4 A 4 A 3 A 2AIA4 3A A3 A 4 A 2A I A 4 A 2A I A 4 A 4A 4 A 4A 2A I A 4 A 4 A -'A 

w-2 4A 4AA 3A4A 3A 2A4A 4A 3A 4A 2A I A A A I 4 --A 
Mw-3 3 A 4A A 3 3A 2A 4 AAI 3A 3A 3 AAA 4r A AA 2A 4 A4A 4 4 2A42 A I A 4 A 2 A 2 A 4 A 4A 3 A 3 A 2 A I A 4 A 14A AYe.-4 4A4A4A4A 4A 4A4A A 4 SA3A A4 
 A 4 4 4A 3A 3A :U*Unitngotid -A-- -I - hlll.,9d 11rkl . fpd ~t, l - - od omp odho onlen. AA rA Nohnod !o bIhgl no .po Cn;osonooboo pnoClCS, noedld 

I • litigoa 2 Moeo i od on.rogsoled. (Isd.l el.peted withgoodB Ilo.do.hmndoooI.cowob ots 
Po.nly" Pild. on. yo, withovn food onaogo C MS ito sevr. horooI, MqukI Igopdol cononwtlonUnsutd, wo1uld 1not rfnl" o ylel hanvessoto a , . C -nmtVe = :rl o oi = 
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Table 8. 
CapabiliLy dnits Hith Limited Suitabilitv
 

CAPABILITY 

MANGOS
 

UNIT PASTURE COFFEE CITRUS 
 AVOCADOS RI CE 
Me - . 2 B 3 B 2 B 1 B 
 3 D 

le -1.-2 2B 
 4 B 4 B 3 8 
 3 D
Vl3e -1. 3 
 I B 4 8 3 B 
 3 B 3 D 
. e -2 2 8 1 B I F.I 
 B 3 D 

VIe -3 
 2 A 
 4 A 
 4 A 
 4 A 3
VIs  2 A 4 A 4 A 
 3 A 
 4 B 

V1 s 2 2 8 4 8 
 4 B 
 3 B 
 4 C
 

ZIs 3 
 2 A 
 4 B
:ZIw 4 B
I "A 4- 4 B 4 D
A4A
 

- 2 2 A 
 4 A 4 A 4 A 
 3AAA
3ZIe 1.1 2 C 4 C 4 C 
 3 C 
 3 D
 
Wre 1.2 
 1 C 4 C 3 C 3 C 3 D 

-Ue -2 
 2 C I C C I C 3 C 
vu~s-
 3 A 4 A 
 4 A 
 4 A 
 4 A
 
'rE-, 2 
 3 B 
 4 B 
 4 B 
 3 B 
 4 C --


MS 3 3 A 4 A 
 4 A 
 4 A 
 4 8
 

V-Is -4 
 3 C 4 C 4 C 4 C 
 4 D -
M 5 3 B 
 4 B 
 4 B 
 4 B 
 4 C
 

lYaL]w 1 3 A 4 A 
 4 A 4 A 3 A
 

.Be 1 4 D 4 D 
 4 D 4 D 4 D
 

_S - 4 D 
 4 D 4 D 
 4 D 4 D
 
.w - 4 A 
 4 A 4 A 4 A 4 A
'Well suited; No yields expected with good managcrnent. A. Nohazard osdight; n specia conservation prc

2. Moderately well suoed; average yields expected wilh good.management. B. Sght to mode"ae hazard; one or few conservation
Poorly suited- low yields practices needed.even with good rrnogerment. C Moder to severe hazard i require special corserva4. Uns ,ted- wou ,no, survive or yield ,ona harvestoble crop practkes or hilensive apication 6(siirrpllD. Very tevere hazord; uneconomical because of the .acteS. 

numemrus special practices required.With irrigation 
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2. CROP PRODUCTION PPACTICES BY CAPABILITY UNITS
 

The following 
subsection includes detailed information on crop

production practices related to different kinds of soil for eight

major crops, includinq bananas (irrigated and nonirriqated), rice
 
(irrinated and upland), sorghum, and 
sunar cane (irrigated and
 
nonirrinated).
 

This information is presented in tabular form under two levels of
 
manaQement (Tables 9 through 19). Level A represents the common
 
practices used by the majority of farmers, Level P represents

the practices used by the better farm operators, but is not the
 
optimum nor highest level. Inadequate information is available
 
at this time to recommend a third or optimum level of crop pro
duction practices.
 

In addition, other crops of lesser importance are discussed in
 
less detail. These crops include citrus and other tree fruits,

kenaf, beans, peanuts, pineapples, sesame, tobacco, vegetables,
 
and cassava.
 

Information on rate of fertilizer application, insect control
 
methods, and other technical operations can be obtained from the

Ministry of Agriculture Extension Service. Fntomologists who

work for a fee are also available for insect control recommendations
 

a. Cotton
 

Cotton is c'own extensively during the rainy season in the Chi
nandena-Le6n area, and to 
a lpsser extent around Los Brasiles,
 
Tipitapa, Masaya, and It is the
Granada. most important cash
 
crop in Nicaragua, but the area devoted to it fluctuates yearly

because of fluctuating .,o'rld markets. In the Pacific Survey

Area, about 92,000 hectares were raised during the 1962-63 
sea
son and about 143,000 hectares during the 1967-68 season.
 

Cottonbecause of a wide range of adaptationis wel1 
suited to
 
the climate and soils in much of the survey area. It does best
 
at elevations below 300 meters above sea 
level where temperatures 
are above 25'C and where annual rainfall is between 1,000 and 
2,000 milliieters. It is best suited to deep, fertile, well
drained soils w-ith medium surface texture. It does not tolerate
 
restricted drainage, but it does well 
on soils with slowly per
meable subsoils such as the 
Vertic soils. Soils with hardpan
 
are suited, provided they are well drained. Cotton is well
 
adapted to the climate and soils 
in much of the survey area.
 
Amonq the important soils for the production of cotton are Chi
nandega loam, Ceiba loams, La Concepci6n fine sandy loam and loam,
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Chichigalpa loam, Guadalupe loam, Pancherfa loam, Telica
and Zambrano clay loam. loam,

Irrigated cotton 
at the present is not
as a dry-season crop, mainly because growers have not 

used
 
mastered insect control problems. 


irrigation during 
Some growers however, use supplemental


the rainy season to start the crop and 
to provide moisture for it during the July-August rainfall slump. 
 Available moisture during these critical 
growth staae periods is a
major factor in yields and 
is the reason 
that yields fluctuate
widely in the Subtropical fry Forest and 
Subtropical 
Moist Forest
life zones.
 

The greatest soil conservation hazard 
in cotton
Wind erosion occurs raising is erosion.
in the dry season on harvested cotton 
fields
from which the residues were 
removed by burning or 
grazing. It
is a common practice to 
burn cotton residues immediately after
harvest as 
a pest control measure, and some laws
encourage the or regulations
practice. The greatest hazard 
is on soils with sandy
texture, but 
it exists 
also on soils 
with fine texture.
erosior, occurs in cotton fields having steep 
Water
 

most of or long slopes, and
the extensive terracina 
that has been done in Nicaragua
has been 
for the control of erosion in these fields.
 

Cotton varieties grown in the 
US! are adapted to Nicaragua and
give comparable yields 
under good management. 
 High yields are
expected on 
the soils of capability units
Good yields I-I, 1-5, and Ile-i.
are 
usually obtained on 
soils of capability units
1-4.1, I-6, Ile-2.1, 
IlIe-1, Ille-4al, iIle-4.1.
information about practices used and 
More detailed
 

recommended in cotton 
production Is shown 
in the following chart.
 
Cotton 
is grown mainly for export 
to Japan and to Europe. Growers
market their crop as 
individuals, through cooperatives, or in a
"pool." 

Cotton 

Cotton seed, ginned cotton, and seed cotton are sold.
seed goes mainly to 
local oil-seed processing plants.
of the oil is used locally, and cotton seed meal 
Much
 

local is utilized by
cattle raisers. 
 Some seed cotton is exported. Most rf the
ginned cotton 
is exported.
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Sugar Cane with
 
furrow irriqation 

Field Cultivated
 
with cotton.
 

IField 
 Cultivated

with Sisal.
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b. Corn 

Corn is grown extensively t.'rouohout the Pacific Area, principally 
for local use as a food c-iup, since corn is a part of the Nicara
guan diet. In 1962-63 the area planted to corn was 53,160 hectares. 
It increased to 69,566 hectares in 1967-63. 

Corn has a wide ranae of adaptation. It requires deep, fertile,
 
well-drained soils,and does best on foams and clay loams. Yields
 
are low in excessively drained or sandy soils, but are also low
 
on poorly drained soils, reaardless of texture.
 

Annual yields of corn are most reliable in the Subtropical Moist
 
Forest life zone because of favorable rainfall distribution. In
 
the other life zones, yields in some years are low because of un
favorable moisture conditions. Only a small part of the cornI grown
 
in Nicaragua is irrigated. 1!ith present low yields, it is not pro
fitable to irrigate. Good yields can be obtained with irrigation
 
under good management if virus-resistant varieties are planted.
 
Virus infection is more likely to occur in irrigated corn fields
 
during the dry season than during the wet season.
 

Varieties used are selections from high-yieldinq open-pollinated
 
varieties and hybrids. Selections are from Central American and
 
Caribbean types. Early maturing or 90-day corn is planted in
 
early May to permit harvesting during the dry weather which usu
ally occurs in August. It is also planted in mid-August or Sep
tember, and is harvested in November, December, and January, res
pectively.
 

Late maturing or 120-day corn is higher yielding than the 90-day

variety. Yields of both types are generally less when planted
 
late in the season.
 

The conservation hazard in raising corn is principally water ero
sion. This is especially true on the more slopinq land where run
off is moderate to rapid. Terraces are reQuired in such fields,
 
but usually this practice is not used.
 

Corn is grown for consumption by the grower's family, with any
 
surplus beinn sold in local markets used for feed.
 

-ore detailed information about practices used and recommended
 
for corn production are shown in Table 10.
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Some varieties used in the United States are well adapted to the
 
Pacific area. Yields are generally lower, however, than those
 
obtained in the United States. Sorghum varieties with a short
 
growing cycle are planted in May and produce a crop in August and
 
a second crop in November without replanting. However, if the
 
expected dry spell in August has more than normal rainfall, much
 
of the grain is lost by sprouting in the head. Sorghum with a
 
longer maturing period is planted at such a time that the grain

reaches the soft dough stage towards the end of the rainy season
 
so that kernel deterioration, due to high humidity, is at a mini
mum. Forage varieties of sorachum are planted early and cut for
 
hay or silage at the beginning of the flowering stage.
 

Some varieties of sorghum do well under irrigation. Irrigated
 
sorghum is a possible crop in a rotation where it is desired to
 
grow two or more annual crops on the same land in one year.
 
Colored grain sorghum is sold to feed ,-oducers. White grain
 
sorghum is used by the grower instead of corn when corn is not
 
available or is in short supply.
 

More detailed information about the practices used in growing sor
ghum is shown in Table 11.
 

Table 11. Sorghum Production Practices By Capability Unit
 

SET I. MANAJEMzENTRECOMMENDATIONS FOR CAPABILITY UNITS i-ll-4.I~l-42.I- -6IllwIl" (.5th very sit ,ht erosion hazard).
 
PRACTICE OR OPLHATION 
 M A N A C E A EN I L E V E L 

LEVEL A "(Present coon oracticeso LEVELB (Imrovedpractcs

Roteion.............. No planned rotation. Rotated with .ther No planned rotetlon. Rotated with other
nnu.. 
 annual crops such
 

crops such as sesame, beans, corn cotton, Os sepia.. beans. corn, cotton.
 
Seedbed preparetion.. Piok, disk harrow twice, level. 
 Plow. disk harrowI three ti;e' level.
 
Seed - Variety:. : Local verieties. Hag.rl, and Iporttd hybrid&.
 

- Amount. 12 to l8 lbs/na. 
 15 to 27 lbs/z.
 
Planting - Dote ...... eay, June, bejInning of July. May 15 to June i end August IS to September I.
 

- method .... By hind or mechanical. MachanIcal
 
- Density.,. 30" to 36" bet.en rows and 5" beteaen plants, 
 20" to 3" between rows and 3" to 50 between plants,
 

Fertilization ... n o n e 200 ILs. 10-4-40 end 1)0 lbs. urea at planting tine Po
eeyiUw chloride ap.lled in reas where potassium required,

weed control ......... Cultivate 2-3 times. Machete weeding 
once. 	 Roary tiaier I or 2 time., and machete weed;nj onte Cr
 

twIce. When herbicide applicetion properly supervised, no
 

echanical or hindweeding required.
Insect and pest ..... I or 2 applications 'I insecticides foar nrmy.or, 2 or 3 applications of Insecticide. Spra, for iorihum mid;e
control .............. stalk ucorer, otoic, (Centerinle sorqicoic) onen required of flowering time. 

Noisemakers to scare oft birds when yrain is formin . Noisemakers to scere off birds when grain is forein
1	 3 .
 
Soil treatment prior to plinting when required lor ire

-~ - orms" etc.
 
ttn atinj,............By hond. 	 By hand or 
with machine
 
Conservation practice n o n e 
 Minlmm till. e
 

Cultivation eceross 	slope.
 

ANACEWEIsT 9TECCi4t4NDATIZN 2 

rate ater erosion end sliht wino erosion hatard). 
Contervation prctice 

HET22. 	 FOR CAPABtILITYLUNITSI: tIe lie22ieJie..ite..te.~ie..2i.6 (slight to mode-

Some a, tor Set I above. 	 Gredient terrace system. Terraces repaired ennuully, checke
for breaks and replrea after heavy rains. Weed& choped
 

two or three times each veer. 
All other practices.. Soe as for Set I above. Some a. for Set I above, 

SET 3. tNA;Lt&Ni RLCU&MENDATION FOR CAPA8ILIiY LNITS: IIlellIIle2a1Ile2, le3 I:*e4al,IIle4a2,ll 4. gle42 lteslle~jli7 
(withnodarate to moderately severe water erosionend sliqht mind erosion hazard), 

Conservtion practice Sane as for Set I above. Gradient terrece system, terraces close toelher; with
 

grassed waterways or mechanical outlets except on I1ia2,
2 
II e a, Terracec repaired annuliy, checked for break, after 
heary rains. Weed. chopped two or three times each year. 

All other proctices.. Sama as i.r Set I above. Same a" for Set I above. 
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..... 

Field Planted to 
Sorghum with Momotombo
 
volcano in background.
 

Non-irrigated Sugar Cane Field 
at Flowering Time
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d. Sugar Cane
 

Sugar cane is well adapted to the climate of the Pacific area.
 
It is planted extensively in the departments of Chirandeca, Rivas,

Carazo, and Le6n. In 1962-63 the total area in sugar cane was
 
16,413 hectares. The area increased to 20,425 hectares in 1967-68.
 
The area planted to sunar cane fluctuates with the export quota

established by the United States. Sugar cane is grown by local 
suaar companies wno use it to supply their mills, by producers
who produce cane under contract to sell it to the sugar company,
and by producers 
it on their land 

who sell the cane in local 
to Droduce crude sugar for 

markets 
sale on 

or oho process 
the local mar

kets. 

Sugar cane requires a well-drained fertile soil and 1,000 to 1,300 
millimeters of rainfall well distributed throughout the growing

period, plus a few dry months during maturity. It requires irri
gation for maximum yields, however. It does best on clay loams,

but almost as well or loams and fairly well on friable clays if 
adequately drained. It will grow on somewhat poorly drained soils,

but yields are lower. Soils of the following series are used for
 
irrigated cane: Amalia, Buenos Aires, Chichigalpa, Chinandega,

El Ingenio, Miramar, 'lonterrosa, Nandaime, Polv6n, and Vertic soils. 
Sugar cane without irripation it grown in small areas on the fol
lowing soils: Buenos Aires, Chinandega, La Mora, Miramar, San 
Felipe, Santa Teresa, and Telica. 

Conservation is not a problem on the nearly level areas used for
 
irrinated c:-ne. On sloping areas, conservation practices needed
 
depend on slope gradient.
 

Refined sugar from the mills i sold on the local market and ex
ported. Some of the exported sugar goes to the Central American
 
area, but the bulk of it is exported to the United States. 

More detailed information about practices used in growing sugar
 
cane is shown in Tables 12 and 13.
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e. Rice
 

Post of the 
rice raised in Nicaragua is the upland or non-irrigated

variety. Recently, however, there has been an increase in inun
dated or irrigated rice, mostly on the heavy, black clay soils

which are 
poorly suited to other crops. In 1968, a total of 13,500

hectares were platted Lu V! kinds of rice 
in the Pacific Area.
 

Upland rice is produced at elevations of 40 to 700 meters above
 
sea level, on medijm and fine textured soils, with annual pre
cipitation of 1,400 to 2,200 millimeters per year. The best yields
 
are produced on VErtic soils in the Tropical Moist Forest life
 
zone and on soils of the San Felipe series, near Nandaime.
 

The most common upland varieties are Bella-Patna, Bluebonnet, and
 
Nira, which are planted in June and July. Some Nilo 48 is used
 
because it has some resistance to white leaf virus. Upland rice
 
is planted in June or July and harvested in November.
 

Irrigated rice is produced mostly in areas with 1,000 to 1,400

millimeters of annual rainfall, but some 
also is raised at Villa
 
Salvadorita, Nandaime, Ochomogo, and Le6n where 
1,400 to -1,700
 
millimeters of annual precipitation occurs. Most of the irrigated

r'ce is on Vertic Class IV soils, Class VI Vertisols, Class IV
 
Caimito and ?ecatepfo soils, and on the Amalia soils in Class 
II.
 

In the past, Nilo was the most common variety of irrigated rice,

but recently the new "miracle" varieties IR8, IR20, and IR22 have
 
been introduced with good results. Planting dates irrigated
on 

land can be varied according to variety, cycle, and to schedule
 
harvest so as to avoid bird migration in February or the August
 
dry spell.
 

Most rice fields are fertilized. A common practice is to 
use a
 
complete fertilizer at planting time on both irrigated and upland

fields. Nitrogen is then applied again 30 to 65 days later, with
 
a lower rate of nitrogen on upland fields.
 

Irrigation during the first 30 uays is generally sporadic, but
 
later in the season the rice is kept inundated. A sheet of water
 
5-to 10-centimeters deep is maintained 
(just below the leaves,.

It requires about 20 gallons per minute of irrigation water per
 
manzana to do this on Vertic and Vertisols. Soils with coarser
 
texture require up to double that amount.
 

Terraces are 
needed for erosion control on many upland rice fields,

and irrigation water management and drainage practices, are needed
 
on irrigated fields.
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t'eeds can be 
treated by herbicides, 
but mechanical 
treatment is
not practi-al since rice 
is solid planted. 
 It is affected by 
some
insects and disease, and birds 
can cause severe damaae at 
harvest
time.
 

Rice produced in the Pacific Irea 
is sold 
in the local market.
 

Table 14. 
 Upland Pice Production Practices 
By Capability Unit
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Table 15. Irrigated Rice Production Practices By Capiibility Unit
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t. Bananas
 

Bananas are raised in the Pacific Area as a subsistence crop for
 
home consumption, for sale in the local markets, anid for exporc.
 
Production for home consumption and for local markets is scattered
 
through the area at elevations between 50 and 1,000 meters above
 
sea level. Such production .-mostly on subsistence sized farms,
 
where the bananas are not irrigated.
 

Commercial banana production is concentrated in the Chinandega
 
area, and here, most bananas are irrigated during the dry season
 
to ensure year around production. Areas of similar soils and
 
climate south and east of Le6n are not well suited to bananas be
cause of higher wind hazard. Winds are particularly damaging to
 
tall varieties. In 1969, nearly 2,500 hectares of bananas were
 
raised in the Pacific Area. Subsistence farms 'ad only a few trees
 
each, and plantation types raised from 50 to 150 hectares each.
 

The best banana soils are the Chinandega, Chichialpa, La Mora,
 
Paso Hondo, Rancherfas, and Buenos Aires serieswhich are deep

and well drained loams. Bananas do not do well on shallow soils
 
or on areas with impeded drainage.
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After establishment, bananas produce for scveral years without
planting. On subsistence farms, planting is done at 
re

the beginning
of the rainy season. On commercial 
farms, planting can be done
at anytime because they are 
irri-ated.
 

Commercial 
bananas are fertilized, with nitrogen being applied
as many as 3 to ' times per year. 
 In some soils, phosphorus and
potassium are applied once or twice a year.
 
Leaf and fruit disease control measures 
are needed in
duction, and the banana prodry period November to 
May is helpful in this
respect, especially in reducing fungi 
attacks.
 

Banana harvest begins from 8 to 

then 

ii months after planting, and is
done on 
a year around basis. Bunches of fruit have
150 fingers, and the average weight 
80 to
 

is 75 pounds per bunch.
 
Many coffee growers also plant bananas which provide shade For
the coffee bushes. 
 In such plantings, Gross Michel 
is the most
common variety. It 
is planted on 
about five meters spacings and
does not 
get any special attention after planting.
 

Bananas for export 
are 
treated with fungicide and hypochlorite,
packed in 40-pound boxes, 
then shipped to markets mainly in

North America.
 

See Table 16 for more 
detailed information on 
banana production.
 

g. Plantains
 

Plantains are 
raised primarily 
in the warm tropical transition of
the Subtropical 
Moist Forest zone 
near Ticuantepe without irrigation. They are grown under 
irrigation mainly in the Tropical
Dry Forest zone 
in the Department of Rivas 
and in the very moist
transition of the Subtropical

Plantings are at 

Moist Forest zone in Chinandega.
elevations between 50 and 
100 meters above sea
level where average annual rainfall ranges from 1,000 to 2,000

millimeters.
 

Most of the piantains are produced 
on farms of 5 to 
150 hectares
in size. In 1969 plantains were grown on 
3,000 hectares and
about 17 percent of 
this area was irrigated. Plartains are
mainly on grown
the Chinandega, La Mora, Nindirf, Esquipulas, Ingenio
Dolores, and Buenos Aires soils.
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Plantains belong to the same species as bananas but are somewhat
 
hardier and easier to raise without irrigation than are bananas.
 
They are propagated in the same way, are susceptible to the same
 
diseases, and require the same cultural practices. A ratoon crop
 
of plantains can be cultivated from 4 to 10 years.
 

The first harvest requires 10 to 12 months to mature when irri
gated and up to 18 months without irrigation. Bunches have 20 
to 50 fruits and are cut every fortnight or weekly throughout 
the year on irrigated land, but from August to May on non-irri
gated land. Yields are lower on nonirrigated land than on irri
gated land. The fruit is sold in the local market and has a 
great demand. 
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f'ore 
detailed information ahout practices

plantains used for productien of
is shown in 
Tables 
17 and 13.
 
Table 
17. Irrigated 	Plantain 
Production Practices 
By


Capab6ility Unit
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SkI no..... l Ame c
~ nln.dia 	 Can pltra ntain - d t .31., ontrated. 	 Unnamed Central 
Awerican ploten
1Inimw
d tsa l 	 die. 41n., cleaned 
dU 

nnnq ot rcny 	 and treated.
season
at 
0) per ie.
 

n 01 

P anned 
to Linj 1,, firat production ehen- piantin hire 	 tsr ec pricel~in deep doy U, 
tond. 
 I2in. deep d.0 byi. .e.p-efd to be 
hi h.
hand. 
Hole adjusted
plantP lOtiua. to have send 
Obtou- Jin.I on.. ..... Hi ine 	 e. low r uond level.,e)w 
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e.t..... 	 r. es. 	 f..ots Sit,Inter nIt n....Corn 	 r banaas
 
i_ 
 _ 


.. . its ni N.S as tar.L.bana 
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-nth 	 I u_at.r plontlnj, 	 n b nnas . _1.1 lo.o d by NI frozent
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!b.. 
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control .... 	 75 lb..
.'lo-ed 	 every 
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when
l control, 	 n foil production IL)U lbs.
as fr,tele 	 nborer
control .nrry 	 and red.r.i.atoka 	 .,i.er control, 
cs for bananas.
 

diseases at 
intervals oi 
2 to Jaird 
 .r.l. .
 ....	 Area
i 
a 	 wee,.3rdrui.,dDurlng rainy ir o do 
 seoon io tosiod areas.
etection
Parinter 
 Itidrcar and treat
o a~cla, 	 ent 

I tiuiliOte, 
or bawu.
 
siater erosi ofo. 

o.o 
 n 	 . 
i 1itd dar 
 and orasse 


Desoc rn -. .... .. 

r.
ra nawdod
 

i 

to
Conlrl-
 -io-

cater erosion ,l;--n---.. -- .-..--
Va-,I I ItIe ee-, IiVa 
, sc 
c 	 a- t rn 	 ero io ta e i o.,I 	 ennlber rwcti-as
n 
 Icontrol 

watasrwary or 
Sc as or Sa dince-rsion, trassed outlet 
ne 	 an oiltere derd.	 0 

a or Sti I above.
Table 
18. Non-Irrigated 	 Swan 


Plantain Production Practices 
By

Capability Unit
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h. Coffee
 

In the Pacific Area, coffee is planted in the Diriamba Cuestas
 
subregion and on many of the volcanoes of the Marrabios Range

where average annual temperatures ranges frnm 18 to 24°C, and
 
mean annual rainfall ranges from 1,059 to 1,887 mm. Some coffee
 
is also planted at lower elevations where the temperature is
 
higher, averaging about 25°C, and the averaae rainfall is 1,600
 
mm. Coffee is planted in shade which is important for coffee in
 
order to avoid high soil temperatures and to protect the coffee
 
plantations against the drying effects of the wind during the dry
 
season.
 

In 1968, about 42,000 hectares were planted to coffee, mainly in
 
the Diriamba Cuestas subregion and on the slopes of Mombacho
 
Volcano. This region produces the highest yields on the San
 
Marcos, Masatepe, La Concha, and Palo Alto soils. Adjacent to
 
or surrounding these highly productive soils for coffee are the
 
Diriomo, Santa Teresa, Santo Domingo, Nejapa, Niquinohomo. and
 
NindirT soils where some coffee is grown, but yields are consi
derably lower because of higher temperatures.
 

The major part of the coffee-growing area 
is in old plantations
 
which were established at the end of the last century and the
 
beginning of the present one. These plantations have low plant
 
populations, and were planted without regard to any soil
 
conservation practices. The newly planted or recent plantations
 
have higher plant populations, averaging 4,620 plants per hectare;
 
and the coffee bushes are planted on the contour and some on
 
bench terraces. These areas also have small sediment basins among

the trees, especially on slopes that exceed 30 percent.
 

Coffee nurseries are needed to start the bushes for replantings

and for new plantings. These are planted every year in June and
 
used the following year at the beginning of the wet season. The
 
varieties cultivated are Ar~bigo and a mutation of this variety,

named Bourbon. Recently, new varieties have been introduced,
 
such as Caturra, Villa Sarchi, and others.
 

nn many plantations, coffee trees are fertilized every year with
 
1,500 pounds per manzana (1,400 to 2,100 pounds per hectare) of
 
a complete fertilizer such as 14-14-14, 30-30-30, or 40-40-40.
 
*rhis is applied in June and August. Nitrogen is applied in Octo
ber; in some places, it is also added to the complete fertilizer
 
when it is applied.
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Coffee bushes bloom during the end of the dry 
season, mainly in
May or June, but unexpected showers earlier may
blooming. If rains do induce premature
not continue after the blooms
small beans have set,
and low yields are 
the result.
rains during the early part of 
Likewise, insufficient
 

the wet season
quirement of the when the water recoffee plant is high, 
result 
in a loss of fruit.
 
Different fungus diseases attack coffee trees, destroying leaves,
fruit, 
and other parts of the plant. These diseases are
with fungicides. Insects also controlled
 

cause severe damage if
Insecticides not destroyed.
are usually used 
for this purpose.
maintained by Weed control is
the use of a machete or 
by herbicides 
on some plantations.
 

The coffee berry, which has

vesting after seven 

two beans or seeds, is ready for harmonths. 
 In new plantings, the coffee berries
are picked after the 
second year during 
the growing period of the
plant. Yields 
per plant increase progressively until
reach full growth the bushes
in 8 to 10 years. Then
yields ranging from 1/4 
for 20 years or more
to 
2 pounds per tree, depending on soil
fertility, weather conditions, and management remaining about the
 same.
 

Harvesting begins 
in October, but only small
berries are quantities of ripe
obtained. 
 A few weeks later the main harvest starts.
The berries are picked by hand,

red are picked and placed 

and only those that have turned
in baskets.

in January. The harvest is finished
Immediately after the harvest, coffee bushes
pruned and cleaned and are
the density of the tree 
shade is regulated,
 
The volume of berries 
picked is measured
(a regional in terms of "medios"
measure of volume; 
its weight is about 11
pounds). In 1969, to 12
the employer paid 
one c6rdoba for a medio.
A good picker can 
fill 12 to 18 medios per day.
 
After picking, coffee is hulled by 
a machine that operates manually or by power. Then 
the berries are fermented in water for
about ten hours. After this 
operation, the mucilaginous
from the berries cover
is removed without difficulty by washing.
washing, After
the coffee is drained, spread on a cement floor, and
dried in the 
sun for 4 to 6 days. I(hen dry, the
the name of coffee receives
"caf4 lavado", washed coffee. 
 One hundred pounds of
washed coffee are obtained 
from 530 pounds of
is sold as ripe coffee. Coffee
ripe coffee in the 
berry by farmers to coffee mill
owners ("Beneficios") who 
are 
usually also exporters.
are used as fertilizer and The hulls
are 
placed around the coffee bushes.
See Table 19, 
following for additional information.
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General aspect of a coffee plantation
 

Coffee shrub at harvesting time
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Table 19. 
 Coffee Production Practices By Capability Unit
 

FR ROEAIN) ONS FOR CAPABILITY UNI A A (s t n odsrote _ .22_ _ 
I N il[Me-6. e-: L L-"

LVEL A"- n _ _ _ _IVoELL.. 11111"Lendpreparation............ a:fIc
 
January 
to April, unoerbru"hln' with machets, 
and January to April,
removal a; underbrushlng with macnete,
sume tree branches and rewhere shade 
is ece- woel of sa..
siva. Staking 34in. tr. banches where shad.
.141n. fur Ceturre is ae ...
6 (3333 - Steking J1in. 

1'.. 
plants/msl 4 x 341n. for 

1 1n. x 461n. for Bourbon 6 Coturra (33J3 plants/mz)(2iLO/eaI 
 461,. x 4
66in. 1n. for Bourbon (20(/l)j 661n.
x x 661n. far6b6n. for Areblgo (IIJiO//ez. April-planting

hole Arabiyo (|O(.i/mi). Aprll.plantIng holes dug
dulLL
Pia,,ting vaerletles ........ Bourbon, 

nt deoE andarea Indrow.d. dee. and 
17 Inches
 

C.turra, Araulgo. rea windrowed.
 
Year-old seedlin 


Bourbon, Caturra, Arablgo.
plaeted a urginniny of rainy
sesoon. 
When seedling planted, eaceks 
Year-old seedling pJ onted at beginning of' rainy
specs sosin son.
planting Nol When seedlinj planted, excess
refilled with surface 
soil of space In planting
fop hole, refilled with
inch which Is hlgher In organic matter 

surface soil of the toy inch which
tthn soll 

FertilI-in, 
 frm lower depth.whch 

is higher In organic matter than soil from lower
 
.. srexoed
- let. year in mking hoeWhichn a 0 was re.ned hojea In mallnb
4 ons. 15-1-15 per plant applied n onth ent
 

Ing, repeated In October, snd 4 esa.2nd. year... nd. yar..,if of urea per plant
n a a required.

16 on:. i5-15-15 per plant 
in July end repeated In Oc
tober 6 onz. ures
1
Fere l gnd . 

applcd In October or November, if
 
sesequent one. 15- S-15 per pleant In July
n and repeated In Oc

taktobers8 one.
eers 
....... Urea applied In October or November,

required. Fertilizer placed In shallow trench 

If
 
mede by
Weed control 
- lst. year.. Weeds chopped with machete 2 or 
I times.
2nd. and.. Circle cleaning of young coffee 

Woed, chopped with mache
trees end
subeequent tin- Circle clening of
porary shed. trees young coffee trees
with spade in May. Wods snd temporary
 
n.ear,. shade trees in May,


Shad 
chopedwith machete 2 or 3 times 

Weeds chopped with machete a2 redori
.... rb
.......
from March to Jun), tree gjving scessine shade be usdeersecond weer l
 
are 

from March to June, trees givit
trinmed. ecessine shad,
In areas where more .re
shade required, 
 trimmed. In ares
shnd, trees-bean nas, Inj, etc. 
where more shade required, shade
are planted. 
 trees-banens, ing etc. 
ure planted. Shade control
Replantnln 


April
. . . . . . . . . . . . . . . - ho s du for replanting iimises or Apri - s ae d inhere trees or. 
to be replsated,

6 in h 
 Pnf 
 e are, nt 


w0 hs e eplant 
, 8 keephnt correct paing between trees.
ed wiMt
g runi .p.....n......... o ern Jneros 


l 
 Atr Selection of e nn
ce si enanA gte. ome a b 40
s e rob
vly nea r Ater arvest. Young p l ryrnchep

Insect control thewendct no. w theye e pruned I 
. .... out
...... Io~vL.fn:ants fdeltroed
Let cu tter rwh when July and Auiunt, excssive nowthey appear. n
qo eelLeae best no. d~ growth cut outcutter atrowfh eavin
royed :hen they appear. Broad
conrolapp
a 
 r oherinsct 
ttaks.spectrum 


nsectcdei 
..... e. on pplIed to cntrol other Insect
ro........... 
 No control,. 

att Ul9c1s,
e - htir o r 
 ne y a IQeS


t
 

dinedse controlled 
'no three spray Opplictbon.

Harvesting ......... .... AIl 
 crop harvested In November
licking Early beans hrvetd In August andand December,
........... I....... September.
Iota-waturing beans harvested In 

crop harvested In November and December,
with Far ybea-ns harvested In Auult 
 with late-ses-
January nd September. Nln
luring 
beans harvested In January and February. Care
ensarepan 
deFoeemanlyt in
__ r n rsod .i 
 ranteasmar i.exercisedl fo durinthe~
harvest 
toreavoidropsdamaging Plants.
 _ anI tsns o n,.i n y 'I- obene
No o fdCf -- e . . . u l p r e mo v e d21, o d t
Y ANAGEEN REarm.N f u e n a . r d l a 

a n d c of a r a o l r t a 
rle -
T -4, , o ', eeni riot wa o u e 

wetor erosion control .... Ii IAA _1-4_0to..or ro.
 . . .. V' r 
 - " " 5Sediment basins.. at __~9~~ s .. .. 1u*n 
Fe r til i zin g
... .. .. .. ... .
 . a .mfl
o r _ ftI bo ve .
 S .
 

For~om zin 8M 6 or Sot I above.
rAll other practices ...... 
 ase as for et I above. 

Sm sfrStIaoe
 

i B ans 

Beans are planted mainly in areas marginal for other crops. In1963, in the Pacific area, 6,800 hectares were planted alone, and
4,800 hectares were interplanted with other crops. 
 Beans are
generally planted at elevations above 400 meters on very steep
land and on 
land with other limitations such 
as stonines and excessive internal drainage. 
 Some beans are planted at lower elevations but only near the end 
of the rainy season in September

and October.
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Beans require a temperature of 18'C to 24°C and are susceptible
 
to high temperatures and to high humidity. They need about 400
 
millimeters of rainfall well distributed throughout the growing
 
season, but dry conditions ar harvest time. Although conditions
 
on high plains and in mountains are generally favorable for beans,
 
temperatures on the steep slopes along the Pacific Coast are too
 
hi gh . 

Beans are well adapted to well-drained sandy loams, loams, and
 
clay loams rich in organic matter. Where possible, plantings are 
made on recently cleared land because of the higher organic matter
 
content of the soil. Erosion control is a serious problem on
 
sloping land, and gully and sheet erosion cause severe damage to
 
the land and the crop. Beans are sold in the local market.
 

j. Cassava
 

Cassava is planted extensively in the Departments of Masaya, Mana
gua, Granada, and parts of Le6n. According to census data, 1,127
 
hectares were planted to this crop in 1963.
 

Cassava is adapted to deep soils with good drainage and sandy loam,
 
loam, and clay loam textures. For starchit is planted in Novem
ber at the end of the rainy season and is nrown without irrigation

in loam and sandy loam soils. Usually however, it is planted in 
May as a subsistence crop. Selected clones from the plant are
 
used for reproduction.
 

This crop is well adapted to the Subtropical Moist Forest life
 
zone where precipitation ranges from 1,000 to 2,000 mm. Cassava 
is planted in small plots, qenerally in nearly level fields where
 
the conservation hazard is slight. Among the varieties used are
 
the Jinotepe, Masatepe, Blanca, S~bana Grande, Pochote, Llanera,
 
and Cubana.
 

As a food crop, it is harvested from 7 to 12 months after planting.

For starch it is harvested from 12 to 18 months after planting,

with harvesting usually accomplished by hand. The entire root
 
is pulled from the soil or sometimes it is dug with a moldboard
 
plow, pick, or shovel. The yields ranae from 50 to 200 quin
tales per manzana.
 

The root is sold in local markets in sacks of 150 pounds, some
times by direct trading among sellers and buyers.
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k. Peanuts
 

Prior to the last few years, the peanut plant 
was cultivated locally in Masaya and 
Le6n departments for home consumption. Now,
this crop is replacina cotton seed for oil 
on those soils which
are most suitable to peanuts. 

Experimental work, which 
is still 
in progress, on soil selection,
varieties, 
weed control, 
insect and diseases 
control, inoculation,
etc. was conducted in tanagua, Le6n, 
and Pivas departments. Tile.'.sults are now beinn applied to the expansion of this inthese departments, cropand more than 800 hectares are being planted
in 1970. 

Peanuts are planted in the Tropical Dry Forest and inpical Moist the Subtro-Forest life zones, where average annua; precipitationranges from about 665 
to 2,000 mm. Peanuts are planted from mid-
July to mid-August. 
 The water requirement ranges from 600 
to 700
mm of rainfall 
well distributed throughout the orowing period and
dry during the harvest period.
 

The better soils are 
sandy loams. 
 In loamy sands, the oil yield
is less. Machinery is used in all 
the operations, and 
after the
land has been 
prepared, a preemergence herbicide is used.
Furrows are 
then plowed every 40 inches, and the peanuts planted
in the center of the ridge in a double 
row eight inches wide; a
new application of herbicide 
is applied when plants start to
emerge. If the 
herbicide treatment has 
been effective, the
plants are cultivated carefully

blooming time 

to loosen the soil, mainly at
so as not to 
destroy pod development underground.
The conservation hazard is slight on 
the nearly level soils

used for mechanized operations.
 

Insecticide or 
fungicide is applied when necessary for 
insect and
diseases control. Cercospora 
or bia and small leaf spot is the
most common fungus disease. Prodemia is among the 
insects that
attack this 
crop, which is the 
same 
that attacks other economic
crops as cotton, corn, 
etc. The worms of this insect cause severe
damage to foliage.
 

Many varieties of peanuts have 
been tested. In 1970, 
the variety,
"STARR" was recommended 
to the growers. 
 The seed is small, but
it yields well 
and is also rich in oil.
 

Peanuts are harvested four to 
five months after planting. The
seed is dug up, screened, and separated from plant residues with
a combine. Thirty-five to 50 quintales have been obtained per
manzana on 
the Nahualapa, Cofradfas, Los 
Brasiles, and Le6n 
soils,
where the product is sold 
to local oil processors.
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Field planted with cassava
 

Peanuts at harvesting time.
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1. Sesame
 

Sesame is planted mainly in the wet transistion of the Subtropical Pry Forest life zone and
life zone, in the Subtropical hoist Forest
where averaqe annual precipitation ranges from 800 to
1,700 millimeters. 
 In the Pacific area,
ted to sesame 6,000 hectares
in 1967-68, mostly in small were planplots 
of 2 to 5 hectares.
It is interplanted frenuently with corn, however, it is also planted alone in larqe areas 
of as much as 35 hectares.
 
Sesame requires deep, sandy foams and foams
and moderate to with good drainage
moderately rapid permeability.
Cerro Negro, and Momotombo sandy larns 

The Le6n, Telica, 
The and larns are wellsesame plant does suited.
 
standing 

not tolerate excessive humidity or water
on the 
surface, because it is susceptible to
Foot" the "Black
a noxious fungus disease which destroys the base of the
stem. 
Sesame is planted 
in May or July at
per hectare. a rate of about sever, pounds
Short and long-period varieties exist. 
 About 100
pounds of 10-40-10 fertilizer and
at seeding or thinning time, 

100 pounds of urea are applied
 
are favorable. if weather predictions for the seasonThe crop is harvested by hand three
after planting. Plants to four months
are cut, bundled, and
dry. Phen the bundles are put into shocks to
dry, they are shaken on
and the grain large tarpaulins
is winnowed to 
remove 
the chaff.
 
The harvest in fields with 
more than 
one 
variety is frequently
lost because of differences

rainfall, in time of maturity. Wind, heavy
and rains when 
the crop

the harvest. is mature can completely destroy
Sesame is usually soldtie oil for export 

to local dealers, who extract
or sell t'e seed 
locally for bread Products.
 

m. Vegetables
 
The main kinds of vegetables 
orown
watermelons, sQuash, 

in the Pacific area are tomatoes,okra, nuequisque, onions,eggplant, and peppers, pole beans,sweet potatoes. 
 The more imoorthnt are
snuash, and watermelons, which tomatoes,
are planted mainly alone for
mercial purpose, 'ut comwhen planted for home
other use are combined with
row crop,-s. 
 Couash nrn,.,n 'or ani7"al feed is internlanted
v,ith corn. 
nr/ season tri"atoes and w"atcrr 'elonhectare are DIanted in one-half tohl cIcS. They ranoiu one 
onf-half to one 

from small ackvard plots to those ofand one-half
,ill these veo hectares iurinn thetrtahles are planted rainy season.durinn the rainy season unlessirrinated.
 

11-218
 



Field planted
 
with sesame.
 

Orchard showi'ig avocado tree.
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The varieties of 
tomatoes 
more commonly grown
z6n de are Chilca, Cora-
Buey, .arqlobe, and 
Santa Rita.
planted, differontiated by 
Many kinds of squash are
color and 
size. The
varieties more importantot watermelon are CharlestonDixie. Griis, Plackstone,Th"ep vegetables andare crown from seed,imported, most of which are
IVut some is selected from the best plants 
of the preceding crop.
 

Purinq the dry 
season, vegetables 
are planted for local
irrigation, mainly along stream banks, 
use under
 

and o. soilr which coastal or
areas lakes,
a water table.
to small holes 
have The plants are placed inthat have been fordug this purpose. Wateringdone by hand. Some growers use sprinklers is 

or
but most common are furrow irrigation,
the traditional 
methods of hand watering.
 
Vertic soils 
and Vertisols 
as
series are 

well as clay loams of most soil
used for vegetables under irrigation during the dry
season. 
 Durir' 
the wet seascn, soils 
with good drainage and moderately rapid permeability are 
used. 

and 

These are principally loams
sandy loams.
 

Fertilizer is sometimes applied at 
planting time.
six hundred pounds Two hundred to
of 10-30-10 per hectare
Nitrogen are recommended.
as 
a foliar spray is used when plants 
turn yellow during
the growing period.
 

Excellent yields 
are obtained during the dry season, but
pected showers unexcause serious damage to harvest andof thrips, aphids, invite attacksand the white fly.
mal growth and These attacks impede northe insects transmit virus 
diseases.
rainy season, fungus and During the
insect attacks 
are more frequent and
more intense.
 

The production at'relonsaPgesper hectare. 
c-f from 5,500 to 8,500Tor-..ao .'iields fruitsranne from 300 
to
pounds each. ,luenuisaue yields 5,600 to 

1,400 boxes of 26 
All the products are sold 

3,400 pounds per hectare.in the local 
market by dealers who trade
with farmers.
 

n. Kenaf
 

Kenaf originated rot;ahly in .he tronical reqionis now of India. Itplanted in 'licaranua In the 
Subtropical
tropical loist Forest,Pry Forest, and Trorncal Pry Forest Sub
mean annual rainfall life zones whererannes frnm
elevation ror 

500 to 2,10O millimeters andrannes 4 to IPlfl meters. Ttsoils where cottcn ,,,a 
often is raised inrecentl,, abandoned hecause of the vagariesof the weather. 
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Field Planted with kenaf
 

Kenaf at harvestina time
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Kenaf thrives en deep, well-drained, sandy foams, 
loams,
foams. The temperature should range 
and clay


between 200 C and
perature over 320 C; tem320 C for lona periods are 
harmful. 
 Rainfall
about 800 millimeters is required by this 
of
 

plant during the growing
period; dry weather is needed 
at harvest time.
 
Kenaf for fiber is a solid-planted crop.
21 It is planted in rows
to 28 centimeters apart and 5 to
Thirty to 

7.5 centimeters between plants.
fifty pounds of seed 
are
germination used per manzana, depending on
rate. The varieties used 
are the Cuba
mala 45. 2032 and Guate-
One 
hundred pounds of a complete fertilizer, such
14-14-14 or 10-40-10, as
is used at seeding time and
pounds one hundred
of urea 20 to 30 days later.
plantatioo The main problem once the
is established, is the control 
of the climbing vine,
batata.
 

The crop is harvested after four months, before
bloom. The stems the plants start to
are cut 
and immediately decorticated.
is then retted for 4 to The bark
8 days and the 
fiber washed, dried, and
packed 
in bales of 500 pounds. Transportation to
a problem during the factory is
harvest in October near 
the end of the rainy season because roads 
are impassable.
 

o. Avocado
 

The avocado can 
be considered as
One or two 'rees are 
a backyard product in Nicaragua.
a part of the domestic orchard 
near the house
of the small farmer. Before cotton was 
introduced, they
grown more extensively than were
today. Chinandeqa avocados
mous were fabecause of their quality and size. 
 Avocados
combination with mangos, are grown in
cashews, jocotes 
(Spondias sp.), 
oranges,
icaco trees, and bananas.
 

The tree is propagated hy seed and without any special 
attention.
It produces after 6 to 
10 years or within 4 to
or grafts are used. 7 years if clones
The fruit is harvested during May, June, July
and August. The native varieties are vigorous and grow 5 to
meters tall. 9
The Guatemala hybrid 
is adapted to
tions, which are the higher elevacommon 
in the Tropical Premontane Voist 
Forest
 zone.
 

Avocados require 
a deep well-drained soil.
most of They can be grown in
the Subtropical 
1oist Forest zones 
but do best in those
areas where water can be supplied during the dry season, although
irrigation is not 
absolutely essential.
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Fruit production per tree 
is from 60 to 150 avocados. The fruit
is packed and transported in big bamboo baskets and sold 
in the
local market. 
 The price is fixed after bargaining from 25 centa
vos to C$2.00 each.
 

p. Citrus
 

In the Pacific area different kinds of citrus 
are grown mainly in
the Subtropical Moist Forest, Tropical Dry Forest, and Tropical

Premontane Moist Forest life 
zones. In Sle two zones 
only small
 areas are used for citrus. In the Tropical Premontane Noist Forest zone, cooler temperatures and the pattern of land 
use are
 more favorable to citrus plantings than 
in the other zones. Citrus
trees are planted in orchards of 0.4 to 1.5 hectares each. 
 Some
 
trees are also planted near the houses 
in the city. In many
places plantings consist of lemon, orange, grapefruit, and other
 
fruit trees.
 

Citrus trees grow well in deep, well-drained loams, sandy loams,

and clay loams. They do 
not grow well in heavy soils. WVith irrigation, trees 
do well in soils of the Subtropical Dry Forest life
 zone, which has a long dry season and low rainfall.
 

Because high temperatures are limiting to oranges, other species

of citrus such as grapefruit, lemon, sweet lemon, and 
sour oranges
are planted in the Subtropical Moist Forest, Subtropical Dry Forest, and Tropical Dry Forest zones. 
 The varieties planted are
Castilla lemon, red grapefruit "roja", etc. Oranges are also
planted, even 
though the quality is acceptable only in the local

market. Most are consumed by the grower.
 

In some years orange production is excellent, but in 
a year of
 
very low rainfall, yields drop. 
 Other citrus crops are subject

to the same influences.
 

In the Tropical 
Premontane Moist Forest zone, where temperatures
are near optimum for citrus and precipitation is well distributed

during six months, sweet oranges, sour oranges, mandarin-oranges,

and sweet lemons are planted. Here good quality and large size
fruit is obtained. 
 The average number of oranges per tree ranges
from 400 to 
600 under the prevailing management. With good 
management practices the potential yield could average 1,400 to 
1,600
oranges per tree. 
 The crop is sold as fre,.h fruit in the local
 
market.
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4S 

Citrus 
orchard with good management practices
 

Citrus 
orchard with poor management practices
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The conservation hazard is not a probleli hecause no large orchards 
exist in this area. ,'s qrown, the soil surface is protected by 
a vegetative cover. [eficiencies of boron, manganese, and zinc 
have been observed, and their syiiptons are easily confounded with
virus-induced conditions. Citrus trees are affected by insects,
such as species of Scales, Tihrips, and Cutters. 

q. ano e s 

r.angoes, like many other fruits in Nicaragua, are planted in many 
parts of the Pacific Coast without, regard as to where the best 
quality and highest producti on can be obtai ned. The tree is 
planted mainly shade, a break, asfor as wkind a living fence, and 
for fruit. In the Rivas area, mango trees were used as a wind
break for cacao plantations more than 20 years ago. It can be 
seen in pastures, along trails and roads, and in cities and vil
lages. It is particularly abundant in Rivas, Granada, HIanagua,

!iasaya, and Le6n departments in the Subtropical Hoist Forest 
and Tropical Dry Forest. No commercial orchz.rds of importance

exist in these areas.
 

The mango has a wide range of soil adaptability. It is especially
 
productive in dry regions on deep well-drained soils. Surface
 
textures can be 
sandy loam, loam, clay loam and even clay, It
 
is found on the Buenos Aires, Ingenio Dolores, Rivas, Granada, 
Esquipulas, Cofradfas, and Le6n soils.
 

Hayden and July varieties have been observed in small plots. The
 
tree is propagated by grafts or by seed. High precipitation af
fects the harvest because high 
air humidity is favorable for fun
gus infestation. The fruit is picked when 
it falls from the tree, 
or sometimes it is harvested. Harvesting is difficult because 
the tree is high, as much as 20 meters when propagated from seed. 
The fruit is also cut 
from the tree when still green and is stored
 
until it is ripe. Then it is graded by size and sent to the
 
market.
 

r. Pineapples 

Most pineapples are grown in the that is
area transitional from
 
the Subtropical M'oist Forest to the warm Tropical 
Moist Forest
 
life zone. A secondary area of production lies in the transition
 
between the Subtropical M1oist 
Forest and the Tropical Premontane
 
Moist Forest zones. Elevations 150 to 700 meters above sea level
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General 
view of 
a Pineapple plantation
 

Pineannle Plant 
showino fruit at 
early staQe of development
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are preferred, with the 
best quality of fruit produced at elevations
 
of 350 to 400 meters. Annual rainfall in these pineapple-growing
 
areas ranges from 1,100 to 1,600 mm,which is sufficient to grow

the crop without irrigation.
 

Most pineapple production is on farms one-half to four hectares
 
in size. These are classed as "subsistence areas" in the land use
 
survey. Friable soils which are high or moderately high in or
ganic matter are preferred, including the San Ingenio, Nindirf,
 
Palo AUto, Esquipulas, La Concha, and Masatepe series.
 

Plantings are made on the contour, either in single rows or in
 
twin rowg, with the plants 45 centimeters apart and the rows
 
spaced one to one and one-half meters apart. Preference is given

to offshoots from the base of the fruit rather than those from
 
the base of the plant, in selecting planting stock. Monte Lirio
 
is the principal variety.
 

Many plantings are on steep 
to very steep slopes (up to 75 percent)

and on sandy soils with moderately rapid to rapid permeability.

It is necessary on the steep slopes to maintain a dense cover of
 
vegetation between the rows to prevent erosion. A grass 
or weed
 
cover is most common.
 

Fertilizer applications for each manzana generally consist of
 
two to three quintales of 10-40-10 or 10-30-10 applied near the
 
rows twice each year plus 11.25 kilograms (25 pounds) of urea
 
sprayed on in five equal applications. To hasten maturity, 
some
 
growers apply about 25 cc (8 ounces) per plant of a solution of
 
110 to 
225 grams (1/4 to 1/2 pound) of calcium carbonate dissolved
 
in 50 gallons (approximately 190 liters) of water.
 

The first harvest is one and one-half years after planting. Fields
 
are generally left in production 3 to 6 years, but some are main
tained 
as long as 10 years. The best yields are from plantings

which are replaced every three years.
 

The fruit is harvested all year long with the main harvest in
 
April, May, and June. A yield of 13,000 fruits per manzana is ex
pected from hood management on the better sites. As a general

rule, both the yield and quality of the fruit decreases at eleva
tions below 350 meters.
 

The fruit is consumed locally, with small quantities used for
 
fruit vineaar and for a fermented drink known as "chicha de piia".
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s. 
Tobacco (Chilcagre)
 

Tobacco production has been 
losing in importance in
Area. the Pacific
At the present time this crop 
is planted only in small
plots that range in size from one 
to five hectares in
tropical the Sub-
Moist Forest, Tropical Dry Forest, and Tropical
montane Moist Forest life Prezones. In these zones
rainfall average ranges the annual

from 1,000 to 
2,000 millimeters.
 

The main soils on which 
this crop is grown are
loam, Santa Teresa clay
findirf loam and fine sandy loam, Esquipulas loam, Zambrano
clay loam, Santo Domingo silt loam, and 
some Alluvial soils.
 
Two harvests are obtained each year with tobacco leaves 
being
cut when they are yellowish green. They are
the dwelling back yard where they 

then carried to
 
are strung up
days. to dry for 30
The tobacco is then sprayed with water, placed in 
a hole
lined with dry banana leaves, and pressed for 6 to
tobacco, which has 8 days. This
been dried and fermented without humidity and
temperature control, 
is usually of the Chilcagre variety.
product is selected and sold in 

The
 
the local market for the home

made cigar industry.
 

Cigar filler and cigar-wrapper tobacco is not 
grown in the Pacific Area.
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F. PREDICTED YIELDS OF CROPS
 

Table 20 give the predicted yields for the principal 
crops ac
cording to soil mapping units under two levels of management:
 

* 	average management
 
* 	improved management.
 

Yields under average management in column A are those predicted

for farmers who do not use a good cropping system, the best till
age or planting methods, or pest-control methods, and optimum

amounts and kinds of fertilizer. Yields under improved management

in column B are those predicted for farmers who use such prac
tices as suggested in the table in subsection E 2. of this report,

and in the descriptions of capability units in subsection B.
 

Most of this information was obtained directly from farmers dur
ing the land use and soil surveys. It was supplemented by data
 
from experiment stations, records of 
large commercial farms, and
 
various other sources.
 

Several limitations must be 
kept in mind when using the table.
 
These are as follows:
 

* 	Some figures are estimates or are based on a small
 
number of samples; they are sufficiently reliable,
 
however, to be of much value
 

@ 	The figures represent averages which may be expected
 
over 
a period of years; the yields in any one year
 
may be considerably lower or 
higher than the average,

due to climatic variations, etc.
 

Past management of the soil influences its present

yields and its response to improved management
 

@ 	Average crop yields are constantly changing as new
 
crop varieties are introduced and as improved fer
tilization, pest, and disease-control practices
 
are employed.
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Table 20. Predicted Crop Yields
 

SUGAR IRRIGATEDCOTTON 
 CORN 
 SUGAR

MAP _________________________ C NCANE

CAPA- CANE 
YMBOL S 0 I L BILITYUNITS Cw/rz cwt/mz tons/mz tons/mz 

A B A B A B A B 
AA& 

AAb 

Amalia 

Amalia 

clay loam, 0 to 1.55 slopes 

clay loam, 1.5 to 4% slopes 

lle-4 . 

lle-4.1 

27 42 30 50 40 75 

AGa Argolis loam. 0 to 1.5% slopes .- 6 21 56 

40 75 

AG.? 

AGb 

Argella loam, 0 to 1.5% slopes, slight.ly eroded. 

Argella ioa, 1.5 to 4% slopes. 

lle-6 

l1e-6 

21 

21 

48 

48 
AGc Argelia loam, 4 to 81 slopes. lale-6 
AGpc Argella stony loam. 4 to 8% slopes. lVe-6 

AGd Argelia loam, 8 to 15% slopes. Ive-6 
AM Amatitin clay loam, 0 to 1.5% slopes. 1-4.1 32 40 24 45 
AMa2 

ARb 

Amatitfn clay loam, 0 to 1.51 slopes,slightly eroded. 

Amatitin clay loam, 1.5 to 4% slopes, 

Ile-4.1 

l10-4.1 

32 

28 

40 

36 

20 

23 

40 

42 
AMb2 Amatitin clay loam,modera'tely eroded 1.5 to 41 slopes, 

Ile-4a.1 21 35 18 34 
AMb3 Amatlt~n clay loam,

shallow. 1.5 to 4% slopes. 
lVe-4.1 15 32 

AMc 

AMc2 

Amatitn clay loam, 4 to 8% slopes,moderately eroded. 
Amatitin clay loam. 4 to 8% slopes, 

Ilia-4.1 20 35 20 40 

AMd 

shallow. 

AmatitIn clay loam, 8 to 15% slopes. 

IVe-4.l 

IVe-4.1 

17 30 

18 35 
AOa Argolla loam, 0 to 1.5% slopes. 1-1 26 44 
AOa2 

AOb 

AOc 

Argolla loam, 0 to 1.5% slopes, slight-
ly eroded. 
Argolla loam. 1,5 to 4% slopes. 

Argolla loam, 4 to 8% slopes. 

lie-I 

lie-I 

llle-I 

21 

21 

21 

41 

40 

40 

30 

30 

27 

54 

54 

45 
AOd Argolla loam, 8 to 15% slopes. lVe-I 17 36 
AR. Argentina clay loam, 0 to 1.5% slopes. Ile-4.1 
ARb 

ARc 

8Aa 

BAb 

BAc 

8Ad 

Oca 

Argentina clay loam, 1.5 to 4% slopes. 

Argentina clay loam, 4 to 8% slopes. 
Buenos Aires loam, 0 to 1.5% slopes. 

Buenos Aires loam, 1.5 to 4% slopes. 

Buenos Aires loam, 4 to 8% slopes. 

Buenos Aires loam, 8 to 15% slepes. 

Bella Cruz clay loam, 0 to 1.51 slopes. 

Ile-4.1 

lle-4.1 

I-I 

le-I 

Ille-I 

lVe-I 

. 3 

15 

30 

36 

45 

18 

18 

30 

27 

27 

18 

19 

41 

36 

51 

36 

36 

30 

47 

30 

28 

25 

65 

50 

95 

55 

55 

80 

80 

BCb Bella Cruz clay loam,slightly eroded. 1.5 to 4% slopes, 
lie-3 26 40 18 35 

BCb2 Bella Cruz clay loan,
moderately eroded. 

1.5 to 41 slopes, 
llle.3a 20 36 14 30 

8Cc Bella Cruz clay loam,
moderately eroded. 

4 to 8% slopes, 
Ille-3.1 20 34 

BCd 

BCa 

Bella Cruz clay loam, 8 to 15% slopes,moderately eroded. 

Bella Cruz clay loam, overwash phase,0 to 1.5% slopes. 

IVe-3.1 

lIle.3 

17 

26 

30 

36 

12 

15 

30 

41 
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Table 20. Continued 

UNIRRI- IRRIGATED 
BANANAS PLANTAINS COFFEE GATEDRICE RIGAERICE SESAME SORGHUM PASTURE 

days groz
[Obs/box thousands cwt/mz cwt/mz cwt/mz cwt/mz cwt/mz ing/ nimal 

__units/mz 

A B A B A B A B A B A[B A B A B 

1 4 25 39 50 72 180/1 180/2 

180/1 180/2 

15 26 7 12 23 45 2101/ 210/3 

10 17 23 45 210/1 210/3 

2 12 23 45 210/1 210/3 

5 8 180/1 180/2 

3 6 180/.5 180(. 5 

3 5 180/.5 180. 5 

59 74 180/1 180/2 

59 74 180/1 180/2 

5 14 180/1 180/2 

5 14 40 65 180/1 180/2 

3 11 36 59 180/1 18012 

180/1 180/2 

28 45 180/1 180/2 

180/1 180/2 

210/1 210/3 

12 38 210/1 21013 

4 15 24 72 210/1 210/3 

210/1 210/3 

180/1 180/2 

180/1 180/2 

180/1 180/2 

180/1 180/2 

800 1300 26 35 36 70 210/1 210/3 

800 1300 20 30 30 45 210/1 210/3 

25 38 21011 210/3 

19 36 180/1 18012 

180/1 180/2 

35 60 180/1 180/2 

180,1 180/2 

23 47 180/1 18012 

21 31 180/1 180/2 

6 20 21 54 180/1 180/2 
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Table 20. 
 Continued
 

MAP 
YMBOL S 0 I L 

CAPA-
BILITY 
UNITS 

COTTON 

cwt/mz 

CORN 

cwt/inz 

SUGAR
CANE 
CANE 

tons/mz 

IRRIGATED 
SUGAR 
CANE 
CN 

tons/mz 

Byb 

8Vc 

BM& 

Beli Cruz clay loam
1.5 to 4% s3lopes. 

Bella Cruz Clayloamto 8 slopes. 
Mine Wash. 0 to 1.5% 

overwash phase, 

,OVerwash phase 

slopes. 

1 .6 

1ale-3.1 
I -1 

1 2 30 

BVd 

BVc 

Buenavhsta silty clay loam, 1.5 to 4%slopes. 

Buenavlsta silty Clay loam, 4 to 8% 

lle-4.1 15 30 

BVd Duenavista silty clay loam, 8 to 15%slopes. 
lVe-4.11 

BVe Buenavista silty clay loom. 15 to 30% 
slopes. 

Yia-I.I 
C-a Chtlamatillo clay. 0 to 1.5% slopes. 11s-4.2 26 
C-h Chilamatillo clay. 1.5 to 4% slopes. 11e-4.2 26 
C-b Chllamattllo clay, severely eroded ormoderately shallow, 1.5 to 41 slopes. llle-4&2 1?
C-bp Chilamatillo stony clay. 1.5 to 4% 

slopes. 
lVe-4.IC-b3 Chilamatillo clay, shallow. 1.5 to 4% 

slopes. 
Iye-4.ZC-c Chilamatillo clay, 4 to 8% slopes. Ille-4.2 18 

C-d Chilamatillo clay, moderately shallow. 
8 to 15% :lopes. 

C-2c Chilamatillo clay, shallow, 4 to d% 
slopes. 

l !e-4.I
CAva Chicera clay loam, well drained variant0 to 1.5% slopes. 

lle-1 34CAa ChIcara clay loam, 0 to 1.5% slopes. 11w-I 28 
Coa Celba loam, 0 to 1.5% slopes. 1-1 30CCa Chichigalpa loam, 0 to 1.51 slopes. - 26 
CCb Chichigalpa loam, 1.5 to 4% slopes. le-1 26 
CCc Chichigalpa loam, 4 to 8% slopes. 111,-1 24 
CCd Chichigalpa loam, 8 to 15% slopes. l.e-I 18COa Ls Cedros loam. 6 to 1.5% slopes. Ile-5.I 15 
Cb Los Cedros loam, 1.5 to 4% slopes. lle-5.1 12 
CDC Los Cedros soils. 4 to 81 slopes. Im-5 10 
Cod Los Cedros soils, 8 to 15% slo.pes. l 5e-SC02a Los Cedros soils, moderately shallowover hardpan, 0 to 1.5% slopes. lle-5a 14 
CD2b Los Cedros soils, moderately shallowOver hardpan, 1.5 to 4% slopes. file-5a 12 
CO2c Los Cedros soils, moderately shallowover hardpan, 4 to 8% slopes. lIe-5 
C03c Los Cedros soils, shallow over hardpan.4 to 0% slopes. 

IVe-5a 
CEb Chorrera sandy loam, 1.5 to 4% slopes. lle-2.1 15 
Cc Chorrera sandy loam, 4 to 8% slopes. I11e-2 14 

38 

38 

36 

32 

40 
36 

45 

38 

38 

34 

30 

35 

32 

28 

30 

28 

34 

28 

9 

24 

21 

17 

21 

24 

18 

18 

16 

24 

24 

15 

15 

20 

15 

15 

12 

18 

14 

30 

24 

53 

45 

36 

52 

51 
60 35 

60 

46 

25 
36 25 

36 

27 19 

24 

36 16 

34 16 

29 

27 is 

40 

37 

s0 

40 

38 

35 

35 

34 

28 

40 

40 

30 

30 

30 

28 

85 

80 

70 

65 

48 

45 
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BANANAS PLAN FAIN! t.f i L L GA TED iR R I G A T ERLSAME SORGHUM PASTURE 

RICE RICE 

days graz
0 lbs/box thousands cwt/mz cwt/mz cwt/mz cwt/mz cwt/mz ng/ nimal

'unts /mz 

A B A B A B A B A B A A A B 

6 20 180/1 180/2 

180/1 18012 

1801.5 180/1.5 

12 28 180/1 180/2 

12 32 19 42 180/1 182/2 

9 25 15 36 180/1 180/2 

15 36 1801.5 180/1.5 

180/1 180/2 

3 10 180/1 18012 

180/1 180/2 

18cI 180/2 

180/1 18012 

180/1 180/2 

180/1 180/2 

180/1 180/2 

250 23 42 5 Z 210/1 210/3 

210/1 210/2 

7 16 21011 210/3 

17 28 6 16 21011 210/3 

665 150 40 65 21011 210/3 

210/1 210/3 

500 750 20 26 180/1 18012 

8 12 20 30 180/1 18012 

8 12 20 30 180/1 18012 

6 10 16 27 180/1 18012 

3 7 14 27 180/1 180/2 

3 9 15 27 180/1 180/2 

4 7 15 27 180/1 180/2 

3 8 14 24 180/1 18012 

2 

5 

7 

14 

12 21 180/.5 180/1.5 

210/1 210/3 

180/1 180/2 
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Table 20. 
 Continued
 

SUGAR IRRIGATEDCOTTON CORN SUGAR
MAP CAPA- CANECANEYMBOLI S 0 I L BILITY 
UNITS cw/mz cw/mz fons/mz tons/mz 

A 8 A 8 A 8 A 
CEd 

CFa 

Chorrera sandy loam, 8 te 151 slopes. 

Cofradfas sandy loam, 0 to 1.51 slopes. 

[ye-

IIme2.1 

a 

30 

26 

42 

14 

27 

30 

5 

23 48 

CFb 

CH& 

CH&? 

CHb 

CHc 

CHd 

Cofradfas sandy loam, moderately shal
low, 1.5 to 41 slopes. 
Chinandega loan,,0 to 1.51 slopes. 

Chinandege loam. 0 to 1.51 slopes, 
slightly eroded. 

Chinandegs loam, 1.5 to 41 slopes. 

Chinandega loam, 4 to 81 slopes. 

Chinandeg, loam, 8 to 151 slopes. 

tile-?a 

I-1 

il-1 

lie-I 

ila-I 

IVe-I 

30 

38 

38 

36 

32 

42 

50 

50 

45 

40 

27 

36 

30 

30 

36 

24 

48 

10 

66 

66 

54 

42 
CIA 

CIb 

Colonla Israel
slopes. 

Colonia Israel 

clay loam, 

clay loam, 

0 to 1.51 

1.5 to 4% 

iVw-3 14 36 

CIb2 

slopes. 

Colonie Israel france, 1.5 to 41 slopes 

lVw-3 

lVw-3 

19 34 

CLa. 

CLb 

Cic 

CLd 

Chiltepe ci 

Chiltep. r,.y 

Chilteae clay 

Chiltepe clay 

:oam. 0 to 1.51 slopes. 

'oar, 1.5 c. 41 slopes. 

loam. 4 to 8% slopes. 

loam, 8 to 151 slopes. 

IIlie-3 

lie-e 

IVe-3. 

lVe-3.1 

25 

20 

36 

35 

24 

24 

24 

48 

42 

36 

CLTb 

Ci, 

CNb 

CHc 

CNd 

Chiltepe-Alluvial soil association, 1.5to 42 slopes, moderately eroded. 

Cerro Negro loamy sand, 0 to 1.51slopes, 

Cerro Negro loamy sand. 1.5 to 41slopes. 

Cerro Negro loamy sand, 4 to 8% slopes. 

Cerro Negro loamy sand, 8 to 15% slopes 

ilie-36 

lre-7 

lVe-7 

V1s-I 

Ys-2 

30 

14 

14 

42 

25 

25 

17 

9 

9 

6 

6 

38 

21 

21 

16 

15 
C'e 

CN2d 

Cerro Negro loamy sand, 15 to 30% 
slopes. 

Cerro Negro sand. 8 to 15% slopes. 

P1s-2 

ViIs-2 

6 15 

CN2e Cerro Negro sand, 15 to 30% slopes. Pus-2 
CN2f 

CNpb 

Cerro Negro sand, 30 to 75% slopes. 

Cerro Negro sand, very stony, 0 to 4%slopes. (All A A 8 slopes with "cc* In 
symbol) 

VIs-2 

VIS-i 

1 9 

CNpd Cerro Nrro and very stony, 4 to 15% 
lopes. Al C 4and0 slopes with "cc' 

In symbol.) 
Yb-2 

CNle 

COS 

COb 

Cot 

COd 

Cerro Negro sand, very stony, 15 to 30%
slopes. 

Cosmapa sandy loam, 0 to 4% slopes. 

Cosmapa sandy loam, shallow, 1.5 to 4%slopes. 

Cosmapa sandy loam, moderately shallow.4 to 8% slopes. 

Cosmapa sandy loam, 8 to 15% slopes. 

Vils-2 

iie-?a 

l-2 

ime-? 

l~e-? 

21 

20 

20 

35 

34 

34 

12 

12 

30 

21 

CO2b Cosmapa stony sandy loam, 
slopes. 

1.5 to 4% 

lVs.2 17 32 
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Table 20. Continued 

UNIRRI- IRRIGATED 
BANANAS PLANTAINS COFFEE GATED SESAME SORGHUM PASTURE 

RICE RICE 

days graz
OIbs/box thousands cwt/mz cwt/mz cwt/mz cwt/mz cwt/mz i n g/vflnim aI 

I_ units/mz 

A B A B A B A B A B A B A B A B 

2 9 180/1 180/2 

6 18 210/1 210/3 

4 14 180/1 180/2 

1100 1400 27 52 210/1 210/3 

1100 14UC 25 40 27 48 5 18 21011 210/1 

900 1200 24 48 27 62 210/1 210/3 

21011 210/3 

180/1 180/2 

12 31 180/.5 180/1 

12 31 180/.5 180/1 

180/.5 180/1 

30 55 180/1 180/2 

6 15 30 55 180/1 18012 

3 12 25 40 180/1 180/2 

180/1 180/2 

28 50 180/1 180/2 

3 10 6 18 100/.5 180/1. 

2 10 6 18 180/.5 180/1. 

2 8 3 15 180/.5 180/1.i 

2 8 3 14 190/25 190/75 

2 8 3 14 190/25 190/75 

19o/25 190/75 

190/25 190/75 

1 6 3 1o 190/25 1907 

180/.5 180/1.! 

19I/25 190/75 

190/25 190/75 

180/1 180/2 

180/.5 180/1.! 

3 9 180/1 180/2 

180/1 180/2 

180/.5 180/1. 
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Table 20. Continued
 

SUGAR IRRIGATEDCCOTTON CORN CSUGAR
___________________________ICANE CANE 

CANE
CAPA-MAP 

YMBOL S 0 1 L BILITY cwt/mz cwt/mz Ions/mz tons/mz
UNITS 61 -- I -

A B A B A 8 A B 

C02c Cosmapa shallow and stony sandy loams,
 
4 to 8 1 slopes. lVs-2
 

CPa Concepc16n fine sandy loam, 0 to 1.51
 
slopes. lle-i 32 40
 

CPb Concapcl6n fine sandy loam, deep. 1.5
 

to 41 slopes. lle-i 32 40 36 60
 

CP2a Concepci6n loam. 0 to 1.5% slopes. lle-1 32 40 27 54
 

CP2b Concapci6n loam, 1.5 to 4% slopes. lle-I 28 38 23 50
 

CPc Concepcl6n soils, 4 to 8l slopes. file- 25 37 28 51
 

CPd Concepci6n soils, 8 to 15% slopes. IVe-i 42
25 


CPe Concepcl6n soils, 15 to 30% slopes. Yle-1.2 is 28
 

CPvb Concepci6n loam, heavy substratum vai

,nt, 1.5 to 4% slopes. Ie-i 30 45 36 63
 

CRc Cirdenes clay loam, 4 to 8% slopes. ll1e-3.2
 

CRd Clrdenas clay loam, 8 to 15% slopes. lVe-3.2
 

CRe Cirdanas clay loam, 15 to 30% slope:i. Vie-3.2
 

CSa Coslyuina gravelly sandy loam, 0 to 1.51
 
slopes. Ire-7 
 19 45
 

CSb Cosigulna gravelly sandy loam, 1.5 to
 
4% slopes. lre-7 22 34
 

CSc Cosigulna gravelly sandy loam, 4 to 8%
 
lopes. Vls-l
 

CSd Cosiguina gravelly sandy loam, 8 to 15%
 
slopes. Vis-2
 

CSe Cosigulna gravelly sandy loam. 15 to
 
301 slopes. VIs-2
 

CS2a Cosiguin. gravelly loamy coarse svid, 0
 
to 1.5% slopes, lYe-7 22 36
 

CS2b Coslgulna gravelly loamy coarse sand,
 
1.5 to 	4% slopes. lYe-7 
 22 34
 

CS2c Cosigutne grivelly loamy coarse san6.
 
4 to 8% slopes. VIs-I is 27
 

CS2d Cosiguina gravelly loamy coarse sand,
 
8 to 15 slopes. Vls-2
 

CS3a Cosiguina gravelly sand, 0 to 1.5%
 
slopes. Vls-i
 

CS3b Cosiguina gravelly sand, 1.5 to 4%
 
slopes. Vls-i
 

CS3c Cosiguina grevelly sand, 4 to 8% slopes Vls-I
 

CS4e Cosiguina soils, iS to 30% slopes. Vls-2
 

CS4f Cosiguina soils, 30 to 75% slopes. Vils-2
 

CT& Caintto clay. 0 to 1.5% slopes. lVw-2
 

CV2 	 Steep land along dreinageways, 30 to
 

75% slopes. Vlle-i
 

Rough broken land along drainageways,
 
slopes more than 75%. VIle-i
 

CVe Moderate steep land along drainageways,
 
15 to 301 slopes. VIe-i.2
 

- -


11-236 

CV 



Taole 20. Continued 

UNIRRI- IRRIGATED 
BANANAS PLANTAINS COFFEE GATED 

RICE RICE 
SESAME SORGHUM PASTURE 

days groz

OIbs/box thousands cwt/iaz cwt/mz cwt/mz cwt/mz cwt/mz ing/ nimal 
_units/mz 

A B A B A B A B A B A B A B A B 

180/.S 180/1.5 

21011 210/3 

15 70 21011 210/3 

40 59 210/1 210/3 

210/1 210/3 

210/1 210/3 

180/1 18012 

180/.5 180/1.5 

45 70 210/1 210/3 

270/2 270/3 

270/2 270/3 

27012 270/3 

3 10 14 45 180/.5 180/1.5 

9 27 180/.5 130/1.5 

180/.5 180/1.5 

190/25 190/.75 

190/25 190/.75 

17 38 180/.5 180/1.5 

180/.5 180/1.5 

180/.5 18/1.5 

190/25 190/.75 

180/.5 180/1.5 

180/.5 180/1.5 

180/.5 180/1.5 

190/25 190/.75 

190125 190/.75 

35 70 21011 210/2 

:90/25 190/.75 

190 25 190/.75 

180/.5 180/1.5 
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Table 20. Continued
 

MAP CAPA-
COTTON CORN 

SUGAR IRRIGATED 
SUGAR 
CANE 

YMBOL S 0 I L BILITY 
UNITS 

cwt/mz cwt/mz tons/mz tons/mi 

A B A B A B A K 

Dlb Diriamba silty clay loam, 1.5 to 4% 
slopes. lie-S.1 18 35 

Dlb2 Diriamba silty clay loam, mod. shallow over hardpan. 1.5 to 4% slopes. Ile-Sa 17 28 

Olc Dirtamba silty clay
slopes. loam, 4 to 81 

Ilie-5 15 30 

Old Dlriambe silty clay loam, 
slopes. (1 and 2 depths) 

8 to 15% 
IVe-5 12 18 

Die Dirlamba silty clay loam, 
slopes. 

15 to 30% 
Vle-i.1 12 15 

Die2 Diriamba silty clay loam, nod. 
and shallow, 15 to 30% slopes. 

shallow 
Vle-I,1 

ORb Dirlomo clay loam. 1.5 to 4% slopes. le-4.1 24 38 
DRc Diriomo clay loam, 4 to 8% slopes. Ie-4. 1 14 36 
DRd D1riomo clay loam, 6 to 15% slopes. lVe-4.1 12 28 

ORe lfriomo clay loam, 15 to 30% slopes. VIe-l.1 8 14 
DRf Diriocio clay loam, 30 to 75% slopes. Vile-i.1 

EBa El Bilsamo clay loam, 0 to !.5% slopes. Illw-1 22 34 21 40 
ECb El Chonco loamy sand, 1.5 to 8% slopes. lVe-7 15 31 14 21 
ECc E1 Chonco loamy sand, 4 to 8% slopes. Vls-1 15 28 10 21 
ECd El Chonco loamy sand, 8 to 15% slopes. Vis-2 14 25 0 18 

ECe 12 Chonco loamy sand, 15 to 30% slopes. Vls-2 

EC2b El Chonco sandy loam, 1.5 to 4% slopes. ille-2a 20 34 15 36 
ECZc N Chonco sandy loam, 4 to 8% slopes. llle-2 18 32 10 34 
EC2d El Chonco sandy loam, 8 to 15% slopes. lVe-2 15 25 12 28 

ECHa El Charco associationO to 1.5% slopes. Vllw-I 

ECHa2 El Charco association very poorly drain 
ed, 0 to 1.5% slopes. Vllw-1 

EEa El Esters clay, 0 to 1.5% slopes. Iie-4.2 20 32 21 35 

EEb El Estero clay loam, 1.5 to 5% slopes. le-4.2 21 30 19 36 

EEb2 El Estero clay loam, 1.5 to 4% slopes, 
moderately eroded. iile-4a2 21 38 14 32 

EEc El Estero clay loam, 4 to 8% slopes. lle4.2 19 38 15 30 
EEd El Esters clay loam, 8 to 15% slopes. IVe-4.1 19 36 

EE2b El Estero stony clay loam,
s0opes. 1.5 to 4% 

lVe-4.1 12 28 12 32 
EE2c El Estero stony clay loam, 4 to 8% 

slopes. lVe-4.l 10 24 
EGa El Guanacaste loam, 0 to 1.5% slopes. lle-5.1 18 42 
EGb El Guanacaste loam, 1.5 to 41 slopes. Ile-5.1 18 42 25 40 
EGb2 El Guanacaste loam, moderately shallow 

EGbc 

over hardpan, 

El Guanacaste 

1.5 to 4% slopes. 

loam, shallow over hard

llle-Sa 14 36 20 36 

pan, 1.5 to 8% slopes. IVe-5a 12 24 
EGoc El Guanacaste loam, 4 to 8% slopes. lle-5 14 36 20 35 
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Table 20. Continued 

BANANAS IPLANTAINS COFFEE UNIRRI-GATED IRRIGATED SESAME SORGHUM PASTURE 
RICCE 

Olbs/box thousands cwt/mz cvwt/mz cwt/mz cwt/mz cwt/mz 
days graz
ing/ nimal 
_units/rmz 

A B A B A B A B A B A B A B A B 

180/1 18012 

3 11 180/1 180/2 

3 11 180/1 180/7 

180/.5 180/1.5 

3 9 180/.5 180/1.5 

180/.5 180/1.5 

3 12 Z? 48 180/1 180/2 

5 9 17 40 3 12 20 42 180/1 180/2 

14 32 18 32 180/1 180/2 

3 8 180/.5 180/1.5 

4 7 190/25 190/.75 

210/1 210/2 

3 12 1c0/.5 180/1.5 

3 12 180/.5 180/1. 

190/25 1901.75 

3 8 14 21 190125 190/.7¥ 

3 12 7 28 180/1 18012 

3 12 180/1 180/7 

3 8 1801 180/2 

180125 180/.7 

180125 180/.7 

100/1 16012 

180/1 180/2 

21 43 180/1 180/2 

18 40 180/1 18012 

15 40 180/1 180/2 

10 27 180/1 180/2 

180/1 180/2 

12 25 3 11 5 14 180/1 180/2 

250 300 12 25 3 10 21 40 5 14 180/1 18012 

7 18 3 7 12 30 5 12 24 45 180/I 180/2 

2 5 10 18 24 45 180/.5 180/1 

12 ?2 3 ( 16 25 1 40 180/1 180/2 
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Table 20. Continued
 

MAP CAPA-
COTTON CORN SUGAR IRRIGATED 

SUGAR 
CANE 

YMBOL S 0 I L BILITY
UNITS cwt/mz cwI/mz tons/mz tons/mz 

A B A B A B A 8 

EGd El Guanacaste loam, 8 to 15% slopes. IVe..5 9 18 
Ela El Innenlo loam, 0 to 1.5% slopes. i-I 25 45 IP 48 40 85 
la2 

Elb 

Ei Inqenio loam,sliqhtly eroded. 

El Inqenio loam, 

0 to 1.5% slopes, 

1.5 to 4% slopes. 

fHe-I 

Ile-I 

22 

22 

40 

40 

18 

18 

48 

48 

40 

40 

85 

85 
Elsa 

EIsb 

El Inqenlo loam, sandy loam substratumvariant, 0 to 1.5% 

El Ingenlo loam, sandy loam substratum 

1-I 25 45 18 48 40 85 

variant, 1.5 to 4% slopes. le-i 22 40 18 48 30 55 40 85 
EJa El Pealelo loam, 0 to 1.5% slopes. 111w-i 28 45 21 36 
EJb El Pealejo loam, 1.5 to 4% slopes. 111w-I 25 36 28 50 28 55 35 75 
ELa El Lim6n clay loam, 0 to 1.5% slopes. Ie-4.1 

ELb El Li,6n clay loam, 1.5 to 4% l1e-4.1 

EM Manorave Swamp VIIlw-I 

EPa El Paso silty clay, 0 to 1.5% slopes Ile-4.2 

[Pb El Paso silty clay, 1.5 to 4% slopes. le-4.2 

EQa El TAnnue sandy loam, n to 1.51 slope 1I1e-2a 

E0b El Tanque sandy loam, 1.5 to 4% slopes. Ille-2a 19 45 

Oc El Tanque sandy loam, 4 to 8% slopes. Ille-2 

EQd El enque sandy loam, 8 to 15% slopes. IVe-2 15 3? 

EQe El tanque soils, 15 to 30% slopes. VIs-2 

EPa El CrAter stony soils, 0 to 1.5% slopes IVe-4.1 

EPb El Crater stony soils, 1.5 to 4% slopes IVe-4.1 21 35 
i: El CrAter stony soils, 4 to 8% slopes. IVe-4.1 21 35 

FPd El Crter stony soils, 8 to 15% slopes IVe-4.l 15 27 

EP2b El CrAter vpry 
slopes. 

stony soils, 1.5 to 4% 
VIs-3 

EP2c El CrAter very stony soils, 4 to 8% 
slones. Vls-3 

EP2d l Crater very stony soils, 8 to 15% 
slopes VIs-3 

EP3c El Crater stony land, 4 to At slopes. VIls-5 

ESb Esquipulas loam, 1.5 to 41 slopes. Ile-?.i 30 4? 36 59 
ESc Esouipulas loam, 4 to 8% slnnes, lfle-2 32 48 

FAd FItima clay loam, F to 151 slopes. lVe-4.2 

FAe F~tima clay loam, 15 to 30% slopes. VIP-I.3 

FAt FAtima clay loam, 30 to 75% slopes. Vile-I.2 

Gla Gil Gonzglez clay
slopes. 

loam, 0 to 1.5% 
llw-I i 55 

GOb Gulscoyol clay loam, 1.5 to 4% slopes. Ile-4,1 28 40 

Gfb2 Guiscoyol clay 
4% slopes. 

loam, qravelly, 1.5 to 
Ille-4al 28 37 

GPa Guadalupe loam, n to 1.5! slopes. I- I3n 45 40 60 35 60 45 80 
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Table 20. Continued 

UNIRRI- IRRIGATED 
BANANAS PLANTAINS COFFEE GATED SESAME SORGHUM PASTURE 

RICE RICE 

0 bs/box thousands cwt/mz cwt/mz cwt/mz cwt/mz cwt/mz 
days groz
ing/ nimal 
,__units/mz 

A B A 8 A B A B A B A B A B 

3 7 5 12 180/.5 180/1.5 

700 900 210/1 210/3 

210/1 210/3 

700 900 21nil 210/3 

210/1 210/3 

210/1 210/3 

210/1 210/2 

210/1 210/2 

180/1 180/2 

180/1 180/2 

180/1 180/2 

180/1 180/2 

180/1 180/2 

27 55 180/1 180/2 

180/1 180/2 

180/1 180/2 

190125 190175 

180/1 18012 

7 12 180/1 180/2 

180/1 180/2 

6 10 180/1 100/2 

190125 190175 

190/25 190/75 

190/25 190/75 

190/25 190/75 

14 26 18 43 10 16 210/1 210/3 

14 26 10 16 180/1 180/2 

270/2 270/3 

270/2 270/3 

190/25 190175 

23 45 210/1 210/2 

180/1 180/2 

180/1 180/2 

21 36 5 16 27 70 210/1 210/3 
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Table 20. 
 Continued
 

COTTON CORN SUGAR IR RI GATE D
C FJE SUGARCUAE

MAP CAPA-CANE 
YMOLS 0 1 L BILITY 

UNITS cwt/mz cwt/mz tons/mz tons/mz 

_ 
A- T A B A 

GPa Guadalupe loam, 4 toslightly eroded. 
1.51slopes. 

Ile-I 30 4 36 5 
GPb 

GPb 

Guadalupe loam, 1.5 to 4% slopes. 

Gradal aploam, 1 5 to 41 slopes,oderatel eroded or moderately shallow 

lye-) 

-
life-] 

20 

21 
45 24 

0 

37 

3 

GPr 

CPa 

GRdGRb 

Guadalupe loam, 4 to 4slopes. 

Guadalupe loam, 8 to 15% slopes. 

Granada 0 to 1.52Gran:ada clayclay loam,loam, 1.5 to 4% slopes.slopes. 

lle-I 

VIe-I 

Ile-4.lIle-4, 1 

26 

20 

226 

3 

3 

4340 

0 

5 

1 

21 

4 5 

51 
;Pc 

GPd 

GYa 

GYb 

IfTa 

HTb 

1Da 

]0a2 

Granada clay loam, 4 to 8% slopes. 

Granada clay loam, 8 to 15% slopes. 

Goyena clay loam, 0 to 1.5% slopes. 

Coyena clay loam, 1.5 to .; slopes, 

tlutste loam, n to 1.5Z slopes. 

luiste loam, 1.5 to 4% slpes. 

Ingenlo Dolores silty clay loam, 0 to1.5% slopes. "Vw-l 

Inqento Dolores silty clay loam, moderately well drained variant, 0 to 1.5:slopes, 

I le-4.1 

I e-4 .19 

IIlw-1 

Iw-I 

Ile-5.2 

le-5.? 

llw-1 

20 

30 

30 

23 

23 

20 

36 

45 

45 

35 

35 

38 

15 

27 

21 

21 

15 

4 

3 

58 

36 

36 

4 40 

32 

60 

55 

40 

40 

40 

50 

70 

70 

5 

85 

18a2 

18b 

M2 

LCAa 

slopes. 

Los Brasiles sandy loam, moderatelyshallow, 0 to 1.5% slopes. 

Los Brasiles sandy loam, 1.5 to 40 
slopes. 

Los grasiles loam, 1.5 to 4% slopes, 

La Calera soils, saline and alkaline,
0 to 1.5% slopes, 

fle-2.2 

llie-2a 

lle.?.2 

le-2a 

Vlw-l 

30 

25 

30 

35 

45 

40 

45 

48 

24 

24 

24 

46 

46 

60 

LCA2a 

LCAb 

La C3lera soils, 
1.5t slopes. 

La Calera soils, 
to 4% slopes. 

stronqlv saline, 0 to 

Olishtlv saline, 0 
"Iw-I 

I V1-I 

I.Ch 

LCc 

LCd 

LCe 

LCf 

LCfq 

LEA 

L~a? 

LEb 

.Ga 

LGb 

La Concha sandy loam, 1.5 to 4% slopes 

La Concha sandy loam, 4 to 8% slopes. 
La Concha sandy loam, 8 tn 15% slopes. 

La Concha sandy loam, 15 to 30% 

La Concha sandy loam, 30 to 15' slopes 

La Concha sandy boar, slopes more than 
75%. 

La [speranza loam, n to 1.5* slopes. 

La Isperanza loam, moderately well
drained variant, 0 to 1.5% slopes. 
La Esperanza loam, 1.5 to 4% slopes. 
La Granadilla loam, n)to 1.5! slopes. 

La Granadflla loam, 1.5 to 4% slopes. 

.le-6 

llle-6 

'Ve-6 

Vle-2 

V le-? 

VI .2 

I e-1 

1ll.I 

Ie-I 

Ile-S.I 

Ile-5,l 

30 

27 

30 

16 

16 

40 

35 

40 

40 

38 

5 

15 

15 

10 

3G 

27 

21 

21 

34 

27 

27 

18 

55 

42 

48 

48 

30 55 
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Table 20. Continued 

UNIRRI- IRRIGATED SESAME SORGHUM PASTURE 
BANANAS PLANTAINS COFFEE GATED 

RICE 
RICE 

Ibs/box thousands cwt/mz cwt/mz cwt/mz cwt/mz cwt/mz 
'da sgroz
ing/ nimal 
_units/mz 

A B A B A B A B A B A B A B A B 

5 16 27 70 210/1 210/3 

210/1 210/3 

210/1 210/3 

6 16 21/1 210/3 

180/1 180/2 

180/1 180/2 

180/1 180/2 

180/1 180/2 

180/1 180/2 

210/1 210/2 

210/1 210/2 

180/1 180/2 

180/1 180/2 

16 28 18 45 240/2 240/3 

18 45 210/1 210/2 

180/1 180/2 

180/1 18012 

180/1 180/2 

180/1 180/2 

18015 180/. 

180/5 180f 5 

210/1 210/2 
200 350 8 12 210/1 210/3 

200 350 6 26 8 12 180/1 180/2 
200 350 6 14 8 12 180/5 180/1.

S 5 
7 10 180/5 1801 

4 9 190/ 
.25 

191/ 
.75 

3 6 1901 190/75 

210/1 210/3 

210/1 210/2 

210/1 210/3 

1s 26 15 42 6 14 36 55 180/1 180/2 

180/1 180/2 
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Table 20. Continued
 

COTTON CORN SUGARCANE IRRIGATED
SUGAR 

)YM8 S 0 I L |BILlT
UNITS cwt/mz cwt/mz 

CAN 

tons/mz 

CANE 

tons/mz 

A B A B A B A B 

LGc La Granadilla loam. 4 to 8% slopes. Ill-5 12 35 Is 42 
LGd La Granadilla loam, 8 to 15% slopes. lVe-S 

Lib Las Colinas sandy loam, 1.5 to 4%slopes. liIe-2a 14 35 12 36 
L12b Las ColInas gravelly sandy loam. 1.5to 4% slopes. lVe-7 10 25 9 30 
L12c Las Colinas gravelly sandy loam, 4 to8% slopes. IVs-2 10 25 9 27 
L12d Las Colinas oraveliy sandy loam, 8 to 15% slopes. lYe-2 8 27 9 24 
LI3b Las Colinas gravelly loamy sand, 1.5to 4% slopes. Vls-1 8 17 9 16 
Ll3d 

Ll3e 

Las Colinas gravelly loamy sand, 8 to15% slopes. 

Las Colinas gravelly loamy sand. 15 

VIs-2 9 14 

to 30% slopes. VIs-2 5 15 
LLa La Lapa loam, 0 to 1.5% slopes. lle-I 27 46 35 60 
Lib La Lapa loam, 1.5 to 41 slopes. l|e-I 25 42 24 60 
Lic La Lapa loam, 4 to 8% slopes. llle-l 24 38 24 55 
Ltd La Lapa loam, 8 to 151 slopes. IVe-l 20 35 24 50 
IMa La Mora sandy loam, 0 to 1.5% slopes. Ilie-2a 25 35 18 46 
LMb La More sandy lnam, 1.5 to 4% slopes. I le-2a 25 35 il 46 25 46 
IMc La florasandy loam, 4 to 8% slopes. Ille-2 19 33 15 38 
LMd La More sandy loam, 8 to 15% slopes. lYe-2 10 25 15 36 
LMe La Mora sandy loam, 15 to 30% slopes. VIe-1.2 12 27 
LM2a La More

slopes. fine sandy loam, 0 to 1.5% 
Ile-2.1 30 40 30 60 35 60 

LM2b La Mora
slopes. fine sandy loam, 1.5 to 4% 

Ile-2.1 30 45 30 60 35 60 
LM3a La More stony sandy loam, 0 toslopes. 1.5% 

l's-2 20 30 23 45 
LM3b La Mora 

slopes. 
stony sandy loam, 1.5 to 4% 

lVs-2 14 27 
LM3c La More 

slopes. 
stony sandy loam, 4 to 81 

lVs-2 14 28 6 18 
LM3d La floravery stony sandy loam, 8 to15% slopes. Vle-l.2 6 18 
L~a Le6n sandy loam, 0 to 1.5% slopes. llo-2.1 26 43 30 54 
LNb Le6n sandy loam, 1.5 to 4% slopes. le-2.l 26 42 30 54 14 40 
INc Le6n sandy loam, 4 to 8% slones. Ile-2 22 35 24 45 
Uld Le6n sandy loam, 8 to 15% slopes. lye-2 16 30 15 36 
Le Le6n sandy loam, 15 to 30% slopes. Vie-I.? 12 25 12 27 
LNpb LeSn stony sandy loam, 1.5 to 4% 

slopes. Its-2 12 25 
LUlsa Le~n sandy loam, coar-se 

0 to 1.5% slopes. 
substratum, 

Hle-2a 18 30 20 36 
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Table 20. Continued 

UNIRRI- IRRIGATED SESAME SORGHUM PASTURE 

BANANAS PLANTAINS 
____RICE 

COFFEE GATED RICE 

OIbs/box 
-- -

thousand, cwt/mz cwt/mz cwt/mz cwt/mz cwt/mz 
days graz
ing/ nimal 

units/mz 

A B A B A 8 A B A B A B A 8 A B 

3 7 4 12 32 54 180/1 10/2 

180/.5 180/1.
5 

180/1 ;8012 

180/.S Inyl 

180/1 180/2 

180/.5 180/1. 
5 

190/25 190/75 

190/25 190/75 

710/1 210/3 

210/1 210/3 

210/1 210/3 

180/1 18012 

180/1 180/2 

I10/I 180/2 

6 11 1810/1 180/2 

180/1 18012 

5 8 1E 36 180/.5 IToO. 

900 1250 
0 14 1r 55 21011 210/3 

700 1100 
6 14 18 50 210/1 210/3 

100/.5 180/1. 

5 

p10/.5 180/1. 

5 

1PO/,5 I 0 I, 

In 45 210/1 210/3 

8 1 18 45 2101 210/3 

8 16 14 39 180/1 18012 

3 1 in 30 100/1 18012 

1 7 8 24 180/.5 1180/ 

1.5 

180/.5 180/ 
1.5 

7 12 1 l/ I l'n/2 
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Table 20. 
 Continued
 

COTTON SUGAR IRRIGATEDCORN 
 A SUGARMAP CAP CANES
YMBOL S 0 I L BILITY 

UNITS cwt/mz CWt/mz tons/mz tons/mz _ _ A__ A B A 

LNs Le6n sandy 
 oa,MZcoarse substratum

1.,5to 4% slo 


1a 

es 

Ill -2
La Gloria loam, 8 0 20 3
0 to 1.5% slopes. 
 1-1 

LPa 
 La Palmera clay 

6 4
 
loam, 0 
to 1.5% slopes IIIe-A 
 2 
 40 
 4 513 


0

LRa larreynaqa 
clay loam, 0 to 1.5% slopes lie-4.2 

24 39LRb Larreyana clay loam, 
1.5 
to 41 slopes lle-4.2 

?4 
 39
 

LRb2 
 Larreynana clay loam, moderately

shallow, 
1.5 to 4T 
slopes. 
 lile-4a2 
Larreynama is
LRc clay loam, 4 to 308% slopes. 
 lile-4.2 


?7
[Pd Larreynaaa clay loam, 
35
 

8 to 15% slopes. lVe-4.l
Ld2 Larreynaga 15 23
clay 
loam, very shallow, Rl
 

to 15% slo es. 

[Re Vls-3
Larreynana clay loam, 1 6
15 to 30t slopes Vle-I.2 


2 
 9
 
LR2b Larreynaqa clay loam, 
shallow or 
very
 

gravelly, 1.5 
to 4% slopes.
LRC Larrevniara clay IVe-4.1

loair,shallow or very 2 9
 

gr yeIIy, a t0 h.slopes. I e4 .1[Ta La Trinidad clay loam, 0 
942 

to 1.50
 

SIsees. 

1-4.1
L~b 
 La Trinidad 30 42
clay loam, 1.5 
to 41


slopes .Ie-4.l 


p h 30 42
lotastene 
loamy sand, 1.5 to 4! slopes lye.? 
 25 
 32 
 14 
 35
Motastepe loarv
o-c sand, 
4 to 1 1 slopes. Vls-I 16 
 27 
 10 
 ?2
t d loamy sand, P to
otastepe 


155 slopes. V.s-2 
P 16M-e motastepe loamy sand, 
15 to 301 slopes Vis-2 


4
 H
mla 16
' omotombo 
loamy sand, 
n to 1.5? slrpes IVe-7 

12 
 30
Mil Momotoolo lma,,v sand 
1.5 to 4t slopes lye-7 

12 
 30
Vbi V' motorbo to v soils, I. to R:slopes. 


vls-1 

12 
 30
ca can "arcos Ican', P to 1. S slones 

" lI-6

.,j ap 'rcc )ar
s . '. tna I ope s. 
 e.(
 

a "An r c I-4, 4 to 
 T Iries . I .-

A Va rarcos loa', F to sIores.15 l.m
 

"C. 
 ar f'anrc loam . I I %n. VIe-

CLf 
 'ar "arcos-L a Concc;a rovm, 

C can P'ar co -asa te,e conr ie , ir, to 7" 
iSi,SlOper. 


VII,
f an "arc( -c,An Ilnnaci ocr'lex, 30 to
 

n "Iatcol"I n 3,,Ioretha i. larac in-tan ((ornl(x , sl oe Vle.?
 

,aorethan 
75". 

V1Ie-2
 

ITA e r c e is lo a, , r t o 1. 5 ,S 

"e c 

o pe 
9 4)
]soa , 0 t o 1 . 5 : slopes , 

I-1 
0 5
 

SlightIv nrodnd. 

l-I1 
 2C 35 in 45 
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Table 20. Continued 

BANANAS PLANTAINS 
_____RICE 

COFFEE 
UNIRRI-
GATED 

IRRIGATED 
RICERC 

SESAME SORGHUM PASTURE 

10 lbs/box thouscnds cwt/mz cwt/mz cwt/mz cwt/mz cwt/mz 

days groz .
ing/ nimal 

units/mz 
A B A B A B A B A B A B A B A B 

180/1 80/2 

210/1 ?10/3 

180/1 180/2 

26 45 180/1 18012 

2 12 14 40 180/1 180/2 

2 8 14 36 180/1 180/2 

4 7 9 24 180/1 18012 

1 5 9 24 180/1 180/2 

1 3 3 15 190/.2 190/.75 

1 4 6 19 180/.5 180/1.5 

1 4 6 19 180/1 180/2 

1 4 6 j 180/1 18012 

12 30 180/1 18012 

12 30 180/1 180/2 

100/.5 180/1.5 

180/.5 180/1.5 

190/25 190/.75 

190/25 190/.75 

5 18 180/.5 180/1.5 

3 15 180/.i 180/1.5 

200 350 7 18 
3 15 180/.5 180/1.5 

210/1 210/3 
200 

200 

150 

150 

350 

350 

200 

200 

7 

7 

7 

7 

18 

15 

15 

12 

210/1 210/3 

180/1 180/2 

180/.s 180/1.5 

180/.5 180/1.5 

150 200 5 11 
190/25 190/.75 

150 200 5 12 
190125 190/.75 

200 300 6 12 
180/.5 180/1.5 

150 200 4 11 
190/25 190/.75 

IS0 200 3 8 190/25 190/.75 

210/1 210/3 

'0 16 
35 55 210/1 210/3 
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Table 20. Continued
 

MAP 
YMBOL S 0 1 L 

CAPA-
BILITY
UNITS 

COTTON 

cwt/mz 

CORN 

cwt/mz 

SUGARCANE 

tons/mz 

GATEDSUGAR 

CN 

tons/rnz 

A 8 A 

If herocedesloam, 1.5to 4% slopes, Ie? 
MI 

M ramar
MIllramar Silty clay, 0 to . 1s ilItyclIay, I1.5 to it slopes.

slIoaes . VIl-
I II 

5 

5 

4 
M12 Mramar slty clay, somewhat Poorly 

draIned, 0 to 1.5% slopes, 
IV4 

uck Vw-6 
Me ombacho clay loan, 15 to 30% slopes. VIlo 
M f Mom bac ho loam .30 to 75 % slo p e s . ll e -

MPa Montelimar 
loam, 

tAI)f'ontellma 
r loam, 

Sihecatepo clay. 

0 to 1.5% slopes. 

1.5 to 4% slopes.
to 1.5% slopes. 

Ile. 

So .Vw. 
MPa Malpalsllo loam to 1.5% slopes. -1 

mp 

Salpaisfllo loam, 
5 htly eroded.1pe-Ma)pafslllo sandy 

to 1.5% slopes. 
loam. o to 1.5t 

slopes. 2 4 
l-. 8 4 32 6 

tlpb M4alPaisillo sandy 
sl21Oppes. 0 s n y 

loam, 1.5 to
l a , 1 5 t 

4% 
4tle-2. 5 4 7 5 

M 
Pc 

tPd 

lilla 

slopes, moderately eroded. 

alnaisillo sandy loam, 4 to 8% slopes, 
h"alpitsillo sandy loam, 4 to 15: slopes 
Honterroia 

loam, n to l.St slopes.
~a2Vlonterrosa loam, 0 to 1.5% slones,
slIqhtly eroded. 

lle-2a 

l 

IVe-2 

1-4 

25 

20 

16 

37 

37 

30 

27 

21 

21 

45 

45 

36 

40 05 

i'Ra3 Ionterros, 
slopes. 

loam, low hase, n to 1.50 

lle-I 25 39 2'. 34 .5 so 40 80 

05a 

M'a2 

M b 

Hasateoe loam, 0 to 1.5% slopes. 

"asatene loam, moderately dee'o, 0 
1.5: slopes. 
asatepe loam, 1.5 to 4% slopes. 

to 

Ii-
1-6 

Ile-6 
le-6 

25 

15 

38 

36 

s s 0 8 

Sb? 

ls 

flasatepe loam, moderately shallowhardpan, 1.5 to 4% slones. 

tPasatepe loam, 4 to 8: slones. 

Over 
lle-6 

llle-6 

15 

12 

36 

28 

?lSc? 

?c3 

I'asatepe loam, moderately shallow Overhardpan, 4 to B% slopes. 

I'asatene loam, shallow Over hardpan,
4 to 8% slopes. 

llle-6 

12 

10 

21 

24 

VSd asatee loam, 8 to 152 slopes. 

IVe-6 

IVe-6 
ISe asatene 

slopes. 
fine Sandy loam, 15 to 30% 

Vie-? 
P IT 

fITe 

IIrb2 

4Td 

Iateare loam, 
to 4% slnpes. 
!Iateare loam, 

tateare loam, 

Mateare loam, 

moderately shallow, 1.5 

4 to 10 slopes, 

shallow, l.S to 41 slones 

a to 15 slopes. 

Ile-3a 

e-3.1 

lVs-2 

IVe-2 

25 

14 

44 

35 

15 

15 

12 

12 

36 

34 

36 

30 
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Table 20. Continued 

BANANAS PLANTAINS COFFEE 
UNIRRI-
GATED 

IRRIGATED 
SESAME SORGHUM PASTURE 

0 lbs/box 

A B 

thousands 

A B 

cwt/mz 

A B 

cwt/mz 

A B 

cwt/mz 

A B 

cwt/mz 

A B 

cwt/rnz 

A B 

days graz
ing/ njim o I 
_units/mz 

A B 

10 

16 

16 

28 20 

20 

50 

50 

38 70 

35 55 21011 

21011 

210/1 

210/3 

210/2 

210/2 

14 24 

8 

6 

22 

14 

36 75 

210/1 210/2 

180/.5 180/1 

180/.5 180/1.5 

190125 190/.75 

160/1 180/2 

180/1 180/2 

21011 210/2 

210/1 210/3 

8 14 36 65 210/1 210/3 

6 14 36 65 180/1 180/2 

32 60 180/1 180/2 

5 12 

32 

27 

20 

60 

55 

36 

180/1 

180/1 

180/1 

210/1 

18012 

18012 

160/2 

210/3 

210/1 210/3 

200 350 15 24 6 15 

210/1 

21011 

210/3 

210/3 

200 

200 

350 

350 

6 

6 

15 

15 

210/1 

21011 

210/3 

210/3 

I00 

200 

250 

350 

5 

6 

14 

15 

180/1 

180/1 

180/2 

180/2 

100 250 5 9 180/1 10/2 

100 

200 

250 

300 14 20 

5 

4 

9 

12 

180/.5 180/1. 

)80/.5 180f 5 

150 300 12 20 4 10 180/.5 1801. 

30 

24 

18 

65 

55 

21 

180/1 180/2 

180/1 180/2 

180/.5 180{ 5 

100/1 
180/2 
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Table 20, Continued
 

SUGAR IRRIGATED 

COTTON CO RNMAP_____ NCANE SUGAR
CANE 

yM S 0 I L BILITYUNITS cwt/mz cwt/mz tons/mz tons/mz 

MTd2 

MTe 

Hateare qravelly ;andy loam, very
s0 ow to t slpes,Mateare loam, 15 to 30% slopes. Vs-

Vie- 1 

MVIb 

MYll 

MVI 

MVad 

MVa 

iVb 

HVc 

MVd 

Very shallow soils, 1.5 to 25 cms. deep0 to 41.5slopes. 

Very shallow soils, 15 to 25 cms. deep,4.5 to 4 slopes. 

Very shallow soils, 15 to 25 cms., deep,4 to 8% slopes. 

Very shallow soils, 15 to 25 ems.deep,8 to 15% slopes . 

Very shallow soils, less than 15 cms.deep, 0 to 1.5%slopes. 

Very shallow soils, less than 15 cms.deep, .5 to 4% slopes. 

Very shallow soils, less than 15 cms.
deep, 4 to 51 slopes. 

Very shallow soils, less than 15 emsdeep . t 5 slopes.Vls

Vls-3 

VIs-3 

Vls-3 

Vls-3 

Vlls-3 

VilS-3 

Vls-3 

MV&p Very shallow stony soils, 0 to 41 
slopes. 

Vils-3 
MVcp Very shallow stony soils, 4 to 1%slopes. 

V115-3 
MVdo Very shallow stony soils. 8 to 151 

slopes. 
Vlls-4 

MYa flasaya loam, n to 1.5% slopes. 1-5 

Ma2 Masaya loam, 0 to 1.5% slopes, sl iqhtly
eroded. 

le-5.1
MYb Masaya loam, 1.5 to 4% slopes. le-5.l 
liO Masaya loam, 4 to 81 slopes. lle-5 
MYd Masaya loam, 8 to 15% slopes. lVe-5 
Mb Manzanillo loam, 1.5 to 4% slopes. lle-1 
cIe Manzanillo loam, 4 to 8% slopes. le-] 

MZd Manzanillo loam, 8 to 15% slopes. lVe-l 

4lfa Beaches, loamy sand, 0 to 1.5% slopes. IVe-7 
M fb Beaches, loamy sand, 1.5 to 4t slopes. le-7 

Mlfc Beaches, loamy sand, 4 to 8% slopes
(Drenaje excesivo) 

Vls-l 
Vlma Beaches, fine sand, 0 to 1.5% slopes. 

(Orenaje excesivo) 
Vls-l 

41a Beaches, sand, 0 to i.5% slopes, Vils-l 
Hlb Beaches, sand, 1.5 to 4Z slopes. V115-1 

M c Beaches, sand, 4 to H% slopes, Vll -I 

23 

23 

20 

20 

32 

28 

25 

40 

40 

36 

34 

44 

40 

37 

21 

21 

21 

21 

18 

27 

27 

21 

16 

7 

3 

70 

60 

60 

40 

40 

65 

50 

47 

32 

24 

12 

35 

35 

28 

80 

75 

55 

.... Beaches, undiffe-rentiated. 
VII s-I 

112al IMarsh and swamn undifferentiated. Vw-' 

2a2 and
textured swamn, medium and fine

v 5arsh 

11-250 
' 



Table 20. Continued 

-

UNIRRI- IRRIGATED SESAME SORGHUM PASTURE 
BANANAS PLANTAINS COFFEE GATED

RICE RICE 

days grez
Olbs/box thousands cwt/mz cwt/mz cwt/mz cwt/mz cwt/rnz ing/ "nimal 

_unitsimz 

A B A B A B A B A B A B A B A B 

190/.2!190/.75 

15 18 1801.5 180/1.5 

190/25 190/.75 

190125 190/.75 

190)25 190/.75 

190/25 190/.75 

190125 190/.75 

190/25 190/.75 

190125 190/.75 

19025 190/.75 

190125 190/.75 

190125 190/.75 

190125 190/.75 

24 44 210/1 210/3 

26 44 180/1 18012 

24 40 5 14 180/1 18012 

1 37 180/1 180/2 

1? 30 lPn/,5 180/1.5 

210/1 710/3 

2 !1 1 0/ 

118012 

2 ,Q IF(/.5 1 0/1,5 

2 9 1IC/.5 180/1.5 

.R0/,510/1.5 

2 6 1I0/.5 110/1. 

19205 190/.75 

190?5 190/.75 

19PI25 190/.7 

19ne25 190/.75 

1 .5 129/1 

2.510/1. 
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Table 20. Continued
 

MAP CAPA-
COTTON CORN SUGAR IRRIGATED

SUGAR 
CANE 

YMBOL S 0 I L BILITY 
UNITS cwI/mz cwt/mz fons/mz tons/mz 

"ar al ;,... A A B A B A B 

'2 Nanualap a nd loam ariant, 115 to 9 27 14 38 
4% slopes. 

lle-2a 12 18 15 40 35 55 
NItA Nindirf loam, ntto 1.5' slopes,. Ie-2.1 21 43 18 51 
NIb Nindirf loam, 1.5 to 4% slopes. le-2.l 25 38 Ii 51 
Noc ti Indirf loam, 4 to lit slopes. IIe-2 20 38 18 45 
Nod Nindirl loam, 8 to 15% slopes. In-? 12 31 
N1125 Nindirl fine sandy loam, 1.5 to 4% 

PIllNC 

slopes. 

Nindirl floe sandy loam, 4 to 8% slope 

ile-?.l 

Ilie-2 

17 38 18 

18 

45 

45 
Nr,,a Naoarote loam, 0 to 1.5% slopes. 111-2.1 25 42 30 50 
Nrb Nanarote loam, 1.5 to 4% slopes. le-2. I 5 38 24 45 
NI',c lantaroteloam, 4 to 8% slopes. ilie-2 20 38 42 

NG2b Nanarote 
slopes. 

fine sandy loam, 1.5 to 4% 
ile-2.l 20 37 19 36 

NG3a tlasarote soils, moderately shallo
1,over clay, 0 to 1.5% slopes. liw-I 

N63h Nanarote soils, moderatplv shallow,
1.5 to 4% slopes. lie-5a 

NG3d Naqarote soils, 8 to l'k%slopes. IVe-2 
N Ilc flouorohomo clay loam, 4 to al slopes. Ife-6 24 42 
NI d Nlquinohomo clay loar,, I8to 15% slopes lye-6 21 36 

i 
t 
iquinohoro clay lona, 15 to 30% 

slopes 
- 10 24 

NIlf onolor) clay loam, 30 to 75. 
slopes. 

Vile-1 
!ejapa clay ]oar, roderatelv shallow 
over hardpan, 0 to :.5% slopes. llle- . 24 31 24 3f 
Itetoa clay 
soes.le 

lo-Om and loar, .5 to 4% 
24 39 

i-el2ana clay loan, 
ovnerhardpan, 1.5 

oderately shallow 
to 41 slocs, Ille-5A 24 i, 

ijc Nte apa clay
slopes. 

li r, and loa-, 4 to 11% 
lle-5 24 H 

Jc2 telapaclay loa, roderately shallow,over hardran, 4 to [!I sln'es. HlI-S 25 32 1s 34 
?Jjc3 lfelaPa cldy loam, Shall n4 to y: slops over hardpan 

18 29 a 15 
NJld Netpa atsociatlnn, Pin 1,: sloop.,. Ve- , 24 

IJdr; aPa AssocIAI ion, allo. over hard. 

v 

Ina , I t 1S sloops.I 
.Clara assoc at Ion, 15 to lV, slores. 

P 

Vle-I 
18 
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Table 20. Continued 

UNIRRI- IRRIGATED 
BANANAS PLANTAINS COFFEE GATED 

RICE RICE 
SESAME SORGHUM PASTURE 

0 lbs/box thousands cwt/mz cwt/m: cwt/mz cwt/mz cwt/mz days grozing/ nimal 

A B A B A B A B A B A 8 A B 

'units/mz 

A B 

180O.25 18Ol-.-7 

?40/2 240/3 

1801.5 180/1.5 

180/1 180/2 

8 30 25 4310/3 

8 

8 
26 

26 
25 

24 
40 

36 
5 

5 
15 

14 
21 

24 
49 

45 
21011 

180/1 
Z10/3 
18012 

14 28 5 12 180/1 180/2 

6 20 24 36 4 11 210/1 210/3 
6 18 24 36 4 11 180/1 18012 

3 10 30 48 210/1 210/3 

3 1 30 48 210/1 210/3 

30 45 180/1 180/2 

2 7 30 45 210/1 210/3 

210/1 21U/2 

180/1 18012 

3 10 
30 45 180/11 

180/1 

F10/2 

18012 
4 9 1G 37 3 7 180/.5 1,9'1S 

100/.5 100/1.5 

3 85 
90125 190/.75 

180/1 180/2 

180/1 18012 

180/1 130/2 

24 60 180/1 180/2 

24 60 180/1 180/2 

2 7 
15 39 180/.5 180/1. 

2 7 
180/.5 180/1. 

4 
180/.5 180/1. 

2 7 180/.5 180/ 

11.SJi " /
 



Table 20. 
 Continued
 

COTTON CORN SUGAR IRRIGATEDT 
 R CANEMAP SUGARCAPA-
YMBOL CNS 0 I L BILITYUNITS cwt/mz cwt/mz tons/mz tons/mz 

1 e2 Nejapa ass 
c a i n,shallow & very
sh Ial 
over hardp
s oc a~olown 
 15 to 30% s lopes Vle1 


1111 landaime silty clay loam, n to
s 
 1.5%
 
opes.
110 Nandaime silty clay loam. 1. to 4%
 

slopes.
 

tiNe 
 Nandalme silty clay loam, 4 to 
LIZ
sloo 
 s slopes. 

le-4. 


p ON doia me silty cs
oy loam. to 15l p
sloes. 

lVe-441
 

e flNndtme silty clay 
loam. 1 
to 30 
 1
 

Ab 
 tn soals,
Palo 0 to 1.5% slopes. 
 l -4.1
PTc Palocotdn soils, 
n to 1.1 slopes
sl nhtl 
 erode.
 

b 
 L 
PaOlocot
rn
soils, 
1.5 to 4 
slopes.
 
O~ p Olocot6n soil, 4 to 


C nlocot n soils, 
6 


stony, 8% slopes
I.S to 
niXslopes lel e-4. 


P)d cot
L soils, 8 to 
I 5%slones 
.
 lVe-24
nlocot n soils, 
15 to 
 0% slopes.

P a V -2
Palo Alto loam, n to 1.5%
P'c slopes.
Palo Alto loam. 1.5 -6
to 4. slopes. 
 Il e-6 


slopes.
 

PC La Paz Centro clay loam, 1.5 
to 4%
 
PCb 


slopes. 

La PazwCentrotclay loam. moderatelyshallow, 1.5 -4 ao4% slopes. 


II e4a 


PC La Paz Centro clay loam, 4 to
4 Y
slopes.Ile-


C 
Centro soils, 8 to 


Lao Paz 

15 
 slopes.
PC V-4.l
La Paz Centro soils,
PC2a La 15 to 30% slopes.Paz Centro sandy 1- 1.4loap,,1) to 1.S% 

slopes. 

Il - .2 
1 


P 2 
 La Paz Centro sandy loam, 1.5 te 4%
SloOes. 


P c 
 l -.
La Paz Centro sandy loamR, 4 to 8%
 
slopes. 


lie 4.2 

pa Palo rirnde sl t loam,
slopes. n to1.5s
 
Pb 
 i -
Palo rrande silt loam, 
1.5 to 4:
 

slopes.l 

-
PGa Palo Sirande sandy 
loam,' frenuently
flooded variant. 0 to 
1.5% slopes. 


-

Pa Paso Hondo loam, 0to 1.5 
tslopes. 
 -36 

Paso Hondo 


drained. 0 to 


P~2 loam, moderately well
 

P a Porvenir tiuevo1.5%Loam,slopes.2
n to 1.5% 
Slones. 
 FI 

9 2 

3 

e 3 4 3 

8 3 

6 3 21 4 

4 3 26 7 

14 3 26 7 

5 3 6 2 

25 3 27 3 

7 5 

542 
7 

28 4 
0 5 
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Table 20. Continued 

UNIRRI-

BANANAS PLANTAINS COFFEE GATED 
RICE 

0 Ibs/box thousanos cwt/mz cwt/n.! 
- _Iunits/mz 

A B A B A 8 A B 

IRRIGATED 

RICE 

cwt/mz 

A B 

SESAME 

cwt/mz 

A B 

SORGHUM 

cwt/mz 

A B 

PASTURE 

days grozing/ rimol 

A 3 

71801.5 

36 75 24 55 

180/ 1. 

100/ 1 00/2 

100/1 80/2 

180/1 IP012 

10/.5 1 0/1.5 

]ill/ 100/2 

P 

04 

25 7 12 

2 

1 

3 

2 

1? 

1 4 

1 

30 

Y ' 

25 

0 

35 

'1 

1-7lf /1 n1 

210/1 :P/5 

incr/i 10(42 

1 -20/1 101/2 

1 r1 / 1 1 0 2 

10.1/1 100/2 

1Pp/l Is1/2 

;10/1 180/2l 

3 5 

1 

1 

2 

14 

14s 

12 

12 

II 

55 

5 

100,'I 1I0/i' 

1/ 100/? 

100/ 1 r.170/ 

210/1 

210/1 

210/3 

2102 

750 

700 

g00 

110 

i o n p r j2 

100/.5 

210/1 

1011 

210/1 

120/1 

210/3 

210 2 

21012 
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Table 20. 
 Continued
 

SUGAR IRRIGATEDCOTTON 
 CORN SUGAR SUGAR 
CANE CANE
Y
YMBOL S 0 1 L BILIT mI cwt/mz wtm mcwt/mz tons/mz tons/mz

1UNITSto 

Poa Polv nloa m, a to 1 .51 slopes•.l- 4 

Pna2 Polv6n Pnam, noderatey deep, to 

P0b 

PPd 
Ppa 

1.5% slopes. 

Pov6n loa oa,1.5 to 4T slopes 

Papalonam clay loam, 1.5 to 4% slopes.Padre Pamos clay I oar,, n to 1 .5, 

IIe- 1 

I,lIe-1 

Ile-4.3f 

1248 44 

3612 

4T 

40 

40 4 

s oes. 
le-4.1 i 37 5 4 27 60 

PP1a Padre Pamos clay loam, 1.5 to 4Z 

Ppc 

Pyd 
Poe 

slopes. 

Padre Pamos clay loam, 4 to lits loes. 

Padre Pam s clay loam, i to 15, slonesPadre Pamos SOIlsI S 1 to 30% slope,. 

Ile-4 

IIle-

IVe-4 
VIe -I.• 

1 

5 

37 

34 

32 

12 

12 

4 

40 

3 

phb 

P c 

Pacava fine 
slopes. 
Pacaya fi ne 

sandy loa, 

sandy I oam. 

1.5 to 4z 

4 to fl slnnes. 
Ile-2 
IIIe-C 

Pd Pacava fine sandy Inam, 2 to 15: slopes l e-C 

e 

v 

Pacaya fine 
slopes. 

Pacaya fine 

sandy loam, 15 

sandy loarr,30 

to 30t 

to M5" 
%I'-2 

,Ye 
slopes, 
Pacaya-San Innacio complex, 15 to 30% 

Vle-2 

PYSf 

sinpes. 

PacayamSan Innacl complex, 3n1 to 75' 

V e-? 
7 I 

slopes. 

POfn Pecaya-San 
than 751..I 

lnnacin complex, slomps 

VIe-? 

nore 

-4 

Panzaco clay lnA3, 0 to l, tS Ines. '
to 3'~ ~"oderatel Y steep land, roderatelv 

cnars,-tvitured, 1 i n 3n-isi,15 , 

V e-

. 
n derat-Iv stvP,,I land,JO15 to 3')' Il"np. .VeI r- wI t urv, Vt 

11,f "oer a rt,v : 
I to 33:l o 

r rtl 
. 

, n rfine-texturerd 
Iv I 

"n erAteI v S'Ppr lan1, very Sionn/, !to 30s lo ,. 
'vt"0derattvIv %te ,r,Iand, infifferen t1~,11vd
hialIIn,1 ard vPr v sh llnII w, 1S to In, 

I Ir 11 

1" 'ode ratevIy %{ ,.tv1v fr ed undifferentiated 
,,, rv s 1,aI I , I

, 
to 0 lo:j , V .s4 

f ee r l a n d . rn e r a telv co a r Se - t e x t u re d , 
3r to 7 slones. 

V 
Stee lan2, ttredI If) to 75 5e6iur-tp 

nff t et, land, fine-textured,
Sloop%. 30 to 75! 

!'u Steep land, undifferentiated. shall ow' 
V l - . 

and very sha lln,,, Y' to 75' slopes. Yls 4 
rf tteer land4, very Story, 30 to 7re 

Sloes. 

VI



Table 20. Con ti(ed 

BANANAS PLANTAINS COFFEE 
UNIRRI- IRRIGATED 

COFEGTDSESAMEGATED 
RICE RICE 

SSA E $OGU 
$SORGHUM 

PATR 
PASTURE 

0 lbs/box 

A B 

thousands 
--

A B 

cwt/mz 

A B 

cwt/mz 

A B 

cwt/mz 
-"-nitsl 

A B 

cwt/mz 

A B 

cwt/mz 
-

A B 

days graz
ing/g/r-lmol 

A B 

650 800 

12 45 

210/1 

210/1 

210/1 

180/1 

210/3 

210/3 

210/3 

180/2 

180/1 I180/2 

14 27 

180/1 180/2 

110/1 18012 

180/1 1012 

180/.5 180/1.5 

1011 

IRO/I 

180/5 

210/3 

18012 

1C0/1.5 

180/.5 M00/1.5 

4 

3 

3 

12 

8 

7 

23 38 

190 25 1901.75 

ICO/.S 180/1.5 

190 25 190/.75 

1So/25 190/.7 

210/1 210/2 

190/2 S 190/.7 

801.5 100/1. 

18Ol.S 18o/1.[ 

190/23 199/.7 

190Z25 190/.7 

190125 100(75 

190125 190/75 

190125 190(75 

190(25 190175 

190125 19775 

L 
9C2 9075 

11-257 P-/ 
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Table 20. Continued
 

SUGAR IRRIGATEDCOTTON CORN CANE SUGAR
MAP CANE-- CANE 
SYMIO S 0 I L BILlT

UNITS cwt/mz cwt/mz tons/mz tons/mz 

A B A B A B A 
Pg 
 Rounh broken land, slopes more than 75 VIlle-I
 
PAa Pancherla loam, n to 
1.5! slopes. 
 1-1 28 50 
 30 t0 
 35 60
 
PAa2 Parcierfa loam. 
n to 1.5% slopes,
slinhtlv eroded. 
 lie-i 
 25 42 24 
 55 35 
 60

PAb Rancherfa loan, 
1.5 to 4% slopes. lie-] 2P 
 46 24 
 50 27 55
 
RPb Pancherla 
loa,, nravellv, 1.5 
to 4%
slopes. 


ille-l 20 38 
 21 42
 
RAc Pancherfa loam, 4 to 
8% slopes. 
 lile-I 
 23 36 
 21 30
 
RAd Pancherfa loan, 
8 to 15% slopes. 
 IVe-i 23 35 
 21 36
 
pla 
 Plo Neqro loam, 0 to 
1.5% slones. 
 l1lw-I 
 20 36 18 
 36
 
RN.)? 
 Plo Nemro lom, freiuently flooded, 
' 

to 1.50 slopes. 
 IVw-3 
 15 36 15 
 34
 
RN&3 Plo 
liro loam, 1omewhat poorly drained
 

variant, I 
to 1.5! slopes. 
 1Vw-i
 
P! Pivas clay 	loam, to
1.5 4! slones, 1le-4.1
 
RSc Pivas clay loam, 
4 to 8% slopes. 
 llle-4.l 22 37 
 15 42 35 
 56
 
RSd Rivas clay Ivam, 8 
to 15! slopes. 
 IVe-4. IR 
 36
 
PSe Pivas clay 	loam, 
15 to 30: slopes. Vie-1.?
 

RSf Pivas clay 	loan,, 30 to 75% slopes. 
 Vlle-l.l
 

PV Rock lard of Lava cnd 
Lava Flows. 
 Vills-I
 
SAc Sinaloa clay 
loam, 4 to 13% slopes. Ie. 
 In 30
 
SAd Sinaloa clay loam, E tn 
15% slopes. IVe-6
 
SAe 
 Sinaloa clay IoLm, 11 t, 30! slopes. 
 Vle-2 
 21 27
 
SAf Slnaloa clay loam, 
31 to 75: slopes. VilIe-2 
 14 23
 

SA/e Sinaloa-San 1
4
arcos 
association, 15 
to
30: slopes. 


Vie-2
 

SAM( Sinaloa-San "arcos 
association, 30 to
 
75: slopes. 


Vlle-2
 

SA?fq 
 Sinaloa-San Varcns association, slopes

more than 
75!. 
 Vile-2
 

SASf Snaloa-San 
Innacio associatinn F
slones. 

Vile-2
 

SBa Sap labriel clay loam, 
r te 1.5! slopes 	 1-4.2 
 25 39 
 33 IfC
 
Sa2 San rahriel clay loam, 0 to 1.5! 
slores
slin htl eroded. 
 Ile-4.2 25 39 
 28 40
 
Sib San Gabriel clay 
loam, 1.5 to 4% slopes Ile-4.2 
 22 37 
 26 36
 
Sib2 San Gabriel clay loam. 
1.5 	to 4% slopes
 

ilie-4a2 22 37 

moderately eroded. 


22 30
 
Suc San Gabriel clay 
loam, 4 to 8% slopes Ile-4.2 
 18 35 
 20 311
 

SBd San Gabriel stony clay loam, 8 to 15%
slopes. 

lVe-4.l 
 14 30 
 14 25
 

S2b 
 San Gabriel stony 
clay loam, 0 to 40
 
slopes 


Vs-2 
 9 16
 
sca 
 E1 Sauce loam, 0 to 1.5% slopes. 
 ile-4.1 24 42 
 27 45
 
S~b El Sauce loam, to
1.5 4% slopes, 
 le-4.l 24 40 
 23 45
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Table 20. Continued 

BANANAS PLANTAINS COFFEE 
UNIRRI-
GAIED 

IRRIGATED SESAME SORGHUM PASTURE 

RICE RVCE 

10 Ibs/box thousands cwt/mz cwt/mz cwt/mz cwt/mz cwt/mz 
days graz
ing/y..jnimaI 
_--units/mz 

A B A B A B A B A B A B A B A B 

210/1 210/3 

700 1100 14 45 21011 210/3 
700 1100 

210/1 210/3 

210/1 210/3 
14 25 21011 210/3 

6 18 180/1 18012 

21011 21012 

1801.5 180/1 

240/2 240/3 

180/1 18012 

180/1 180/2 

14 32 21 32 180/1 18012 

180/.5 180/1.5 

190/25 190/75 

4 10 180/1 180/2 

4 10 180/.5 180/1. 

4 9 180/.5 180/1. 

3 9 190/25 190/.7 

4 9 180/.5 180/1. 

3 7 190/25 190/.7 

2 19025 190/.7 

2 5 19U?25 190/.75 

28 55 180/1 180/2 

28 ,5 180/1 180/2 

12 26 45 180/1 180/2 

3 10 28 40 180/1 180/2 

4 11 22 40 1801 180/2 

2 7 25 33 180/1 180/2 

1 4 15 25 180/.5 180/1s 

180/1 18012 

5 12 180/1 180/2 

I .1-2_ 



Table 20. 
 Continued
 

COTTON SUGAR IRRIGATEDCORN SUGAR
MAP CAPA- CANE4E CANECN
 
YMBO S 0 I L BILITYUNITS cwt/mz cwt/mz tons/mz tons/mz 

A 3 A B 

SCb2 
 El Sauce
to loam, moderately eroded, 1.54% slopes. 

Ilie.8 
 is 
 37 
 18 
 3
SCc El Sauce loam, 4 to 
8% slopes, 
 Ilie-4.1 
 18
SO, 37 i
El Sauce loam. 34
8 to 15% slopes. 
 l@e-4.12 


7
SC21 
 El Sauce stony or gravelly loam. 
1.5 to
 

4% spes

SC2c le-4.1
El Sauce 
stony Icam, 4 to 81 slopes. 9 24
le-4. 
 1 
 10 
 9 
 24
 
SOa Santo Domingo silt loa, 
 0 to 1.51
slopes. 


Ie-5. 
 24 
 3
Sob 23 6
Santo Domingo silt 
loam, 1.5 
to 4%
 
slopes 


e-5.5 

Santo over hardpan. 0 to 58SD2a shallow
Domingo silt loam, moderately
15% slopes. ile-Sa 12
SD2b 28 18 
 32
Santo Domingo 25 40
silt
shallow over loam,
hardpan,1.5 to 41
moderately
slopes. Ille-Sa 
 12 
 28 
 15 
 32 


20
SO2c 
 Santo Domingo silt 
36
 

shallow over loam, moderately
hardpan, 4 to 
8% slopes. 
 lile-5 
 12 
 26 
 12
03c 
 Santo Domingo silt 
28
 

loam, shallow, 4 to
8% slopes. 

'V-5o
SDc Santo Domingo silt 
loam. 
4 to t, slopes lle-5 17 
 30 


Santo Domingo soils, 
16
Sod 28
 

8 to 15% slupe'. 
 Ve-5 
 10 
 23
SDe 6
 
15 to 30% slopes. VIT-1.1 


11 


Santo Domingo soils, 
14 


SFa San Felipe clay loam, 0 
24
 

to 1.5% slopes. 26
.le-4.1 
 45 
 27 
 42
SFb 65
San Folipe clay loam, 
3D 


1.5 to 4% slopes. Ile-4.1 
 20 
 3
 
Sfa 
 Shbana Grande sandy loam, 
0 to 1.5%
 

slopes.
$ibana Grande 
sandy loom. 
1.5 to 
4% le-2.1 
 32 
 40 
 24 
 45
 

slopes. 

lle-2.1SG2a 32 4CSibena Grande sandy loam 

24 45
excessively drained, somewhat
0 to 1.51 slopes. II-2a
I 

40
 
SG2b 
 Sibana Grand. sandy
excessively drained, 1.5


loam, somewhat
 to 4% !lopes. 
 Ille-29 
 25 
 37 
 18 
 40

Sib San Ignacio sandy loam. 
1.5 to 41 
slo
 

slopes.

Sic San Ignacio sandy loam, 4 to 

.lle-2a 

8% slopes, Ile-2 

18 
 30
 
is 
 33
S~d 
 San Ignacio sandy lopri, 8 to 
15% slopes le-2 


San Ignacio soils, 
15
S 7
 

15 to 
30% slopes. 
 Vie-I.2 

12
SlY 
 San Ignacio soils, 

8
 
30 to 75% slopes. 
 Vlle-1.1 


SJa 9 15
San Josf loam, 0 to 
1.5% slopes. 1-1 
 25 
 42 
 50
SJb 27
San JoSE loam. 1.5 to 4% slopes. 
30 

45
 
Ile-1 
 25 
 35
SLa 27 
 24
San Luis clay loam, 0 to 

45 40
1.5% slopes. 
 I e-4.2 

21


SLb 
 San Luis clay loam, 1.5 
36 

28 54
to 4% slopes. Ie-4.2 21 36 17 34 
S San Luis clay 

8 54

loam. 4 to 
8% slopes. 
 lf-.2
 

Santa Marta loam,
SMa 
0 to 1.5% slopes, 
 Ile-1


5Mb Santa Maria 
25 40 27
loam, 1.5 42
to 4% slopes. 
 le-I 
 25 
 37
SMc 42
 

4 to 8% slopes. 

Santa Marta loam, 

27 


111e-1 
 18 
 35 
 24 
 36
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Table 20. Continued 

BANANAS PLANrAINS COFFEE 
UNIRRI-
GATED 
RICE 

IRRIGATED 
RICE SESAME SORGHUM PASTURE 

days graz

4Olbs/box thousands cwt/mz 
____ ____ 

cwt/mz 
____________ ________ 

cwt/mz 
-

cwt/mz 
____ --

cwt/mz ing/ 
- -units/mz 

nimal 

A B A B A B A B A B A B A B A B 

18 27 180/1 180/2 

180/1 18012 

180/1 180/2 

3 9 180/1 18012 

180/1 180/2 

180/1 180/2 

leOll 180/2 

5 11 15 24 180/1 180/2 

3 10 15 24 180/1 180/2 

2 8 15 24 180/1 180/2 

180/.5 180/1.5 

3 8 3 10 12 26 180/1 180/2 

3 8 2 7 6 18 180/.5 180/1.5 

2 7 6 18 180/.5 180/1.5 

30 50 40 70 I,1X/1 18012 

15 24 40 65 5 16 180/1 180/2 

21011 210/3 

21011 210/3 

180/1 180/2 

180/1 180/2 

10 25 180/1 180/2 

7 23 180/1 180/2 

*200 300 c 17 7 12 180/1 18012 

;5 '00 4 9 180/.5 180/1.5 

75 Z30 2 12 26 190/25 190/.75 

8 16 35 68 21011 210/3 

8 16 35 50 210/1 210/3 

180/1 18012 

14 25 180/1 180/2 

180/1 18012 

2 12 27 55 210/1 210/3 

210/1 21n/3 

2 9 210/1 210/3 

a for offee hade 

--- 1-2

11-2 6 1 , 



Table 20. 
 Continued
 

yM O S 0 1 L 

COTTONC 

" 

CORN 
' 

SUGAR 
CANE 

IRRIGATED 
SUGAR 

CAN E 
U IS cwt/mz cwt/mz tons/mz tons/mz 

SHARb 

SMARc 

Santa Maria-Argentina complex. 1.5 tc4% s aopes. 
Santa Marta-Arqentina complex, 4 :o 8% 

l- 25 3 25 4 

Sha 

SNa2 

slopes. 
Sontol clay loam, U to 1.5% slopes. 

Soitol soils, 0 to 1.5% slopes, modertely eroded. 

1-4.2 16 38 24 4? 

SN2a 

SN2b 

SN2c 

'0a 

SOb 

SOb; 

Sb3 

soc 

SOc2 

SOd 

SPc 

ll-a 
Sontol clay, 0 to 1.5% slopes. le-A.2 
Sontol clay loam, 1.5 to 4% slopes. le-4.? 
Sontol soils, 4 to 81 slopes. lle-4.? 
Somotillo clay loam, 0 to 1.5% slopes. Ile-A.1 
Somotillo Clay loam, 1.5 to 4% slopes. le-A.! 

Somotillo clay loam, moderately shallow, 1.5 to 4% slopes. 
Ille-4al 

Somotillo Clay loam, stony or gravelly,1.5 to 4? slOpes. 
lVe-4.1 

Somotillo clay loam. 4 to 8% slopes. llle-4.1 

Somotillo clay loam, shallow, 4 to 8%slopes. 
Ie-4.1 

Somotillo clay loam, 8 to 15% slopes. IVe-4.1 

Sapoa clay loam, stony, 4 to 81 slopes. I~e-A.? 

4 

14 

12 

12 

18 

3 

30 

28 

30 

35 

0 

15 

12 

9 

20 

15 

15 

15 

1? 

15 

9 

3 

36 

30 

27 

35 

35 

35 

27 

18 

24 

20 

21 

14 

38 

28 

SPd Sapoa clay loam, 8 to 15% slopes. IVe-4.? 
SPe 

SRC 

'Rd 

Sp2c 

SR~d 

Spe 

Spf 

SRf? 

Sapoa clay loam, 15 to 30% slopes. 
San Rafael clay, 4 to 8% slopes. 

San Rafael clay, 8 to 15% slopes. 

San Rafael clay, moderately shallow, 4 
to 8? slopes. 
San Rafael clay, moderately shallow anshallow, a to 15% slopes. 

San Rafael association, 15 to 30%slopes. 

San Rafael association, 30 to 75%slopes. 

San Rafael association, shallow andvery shallow, 30 to 751 slopes. 

Vle-1.3 

I11e-4.1 

lVe-4.1 

ISle-4.1 

lVe-4.1 

Vie-I? 

Vile-I.I 

Vhss 

20 

is 

3 

34 

28 

17 

21 

14 

18 

3 

1 

35 

28 

35 

? 

9 

SPVd 

Sib 

STc 

STd 

STe 

f 

SZa 

San Rafael and shallow Vertic soils,8 to I', slopes. 
Santa Te;..a clay loam, 1.5 to 4%
slopes. 

Santa Teresa clay loam, 4 to 8% slopes 

Santa Teresa clay aam,'8 to 15%slopes. 

Santa Teresa clay loam, IS to 30%slopes. 

Santa Teresa clay loam, 30 to 75% 
slopes. 

San Lorenzo loam, moderately shallowover hardpan, 0 to 1.5% slopes. 

IVe-4.1 

Ile-4.1 

Ile-4,1 

lVe-4.1 

Vle-1.1 

Vile-l"1 

Ile-Sa 

2 

8 

8 

6 

26 

38 

39 

30 

18 

35 

9 

9 

1s 

9 

36 

36 

36 

is 

23 41 

30 55 

11-262 "ivy 



Table 20. Continued 

UNIRRI- IRRIGATED SESAME SORGHUM PASTURE 

BANANAS PLANTAINS COFFEE GATED 
RICE RICE 

0 Ibs/box thousands cwt/mz cwt/mz cwt/mz cwt/mz cwt/mz 
days graz
ing/ nimal 

- -- I 7 units/mz 
A B A B A B A B A B A B A B A B 

21011 210/3 

21011 210/3 

5 10 18 44 180/1 18012 

5 
3 

10 
7 

18 
15 

44 
33 

180/1 
180/1 

18012 
18012 

3 7 15 33 180/1 18012 

12 27 180/1 18012 
16 34 4 10 15 24 180/1 180/2 

4 10 12 24 180/1 180/2 

3 9 180/1 180/2 

180/1 18012 

2 8 180/1 18012 

3 7 180/1 180/2 

180/1 18012 

27012 L'70/3 

270/2 270/3 

271/2 270/3 
10 12 30 30 55 2 12 24 35 180/1 18C12 

6 17 2 9 18 27 180/1 180/2 

2 7 18 25 180/1 180/2 

3 10 2 9 14 25 180/1 18012 

2 5 180/.5 180/1. 

7 16 1 7 9 16 190/25 190/.7 

190/25 190/.7 

180/1 180/2 

3 9 18 34 2 9 180/1 180/2 
10 3 9 i5 24 10 24 18011 180/2 

3 7 12 20 10 24 180/1 180/2 

2 6 10 24 180/.5 180/ 

2 4 190/25 190/75 

22 36 180/1 180/2 

11-263 



Table 20. Continued
 

COTTON SUGAR IRRIGATEDCORN CANE SUGAR
,ANE CANEMAP CAPA- CN
 
YMBO S 0 I L BILITY 

UNITS cw/rz cwf/mz tons/mz tons/mz 

SZI 

Me 

San Lorenzo loam, moderately shalow 
over hardpan. 1.5 to 4% slopes. 

San Lorenzo loam, shallow over harpan
0 to 1.5% slopes. 

1Ile. 

sle-54 

4 7 36 

TCc 

TCc 

TCc 

TCc 

TCpc 

Colluvial land, moderately coarse tex.ture d 4 to 8% slopes 

Colluvial land, medum-textured, 4 to 
8tred, st 11slopes . 

Colluvial land, fine-textured. 4 to 8% 
slopes. 

Colluvial land, moderately shallow, 4to a5% slopes. 
Colluvial land, stony, 4 to 8: slopes. 

tile-a 

lie-1 

lie-
lVs-2 

2 

31 

40e- 1 

0 

10 

4 

36 

3 

2 

TCd Colluvial land, moderately coarse-tex
tured, 8 to 151 slopes. lse-2 

TCd 

Ta3 

Colluvial land, medium-textured, 8 to
15slo pes. 

Colluvlal land, moderately shallow. 8to lo e,o . le-4. 

le-I 10 27 

FCd4 

TCd5 

Colluvla land, moderately shallow and 
sha low,8 to 151 slopes.
Colluvial land. very stony, 8 to 15% 

les-2 7 21 

slopes. Vs-3 

TE 

TE2 

TEc 

Pa 

NO2 

Telica loam, 0 to 1.51 slopes. 

Telica loam, 0 to 1.53 slopes. slight
ly eroded a0 

sEbTelc lopme, 1.5 to 4% slopesw 

Telic lloam, 4 to 8% slopes. 

sEdTelca loam, 8 to 15i slopes. 

Tsia silt loam, 0 to 1.5% slopes. 
Ttsma silty clay loam, 0 to 1.5% 

1-1 

le-

1 

Il4a-1 

I(Vs-I 

32 

30 

)2-I)0 

25 

2V1-is 

4 

4l 

40 

35 

30 

16 

27 

8 

24 

60 

57 

51 

42 

34 

TIb 
slopes.
Tamagis silty clay 
slopes, 

loam. 1.5 to 4% 
lVe-1 

hl-4.2 21 36 24 38 

TI 

T2 

Stony land, 0 to 4% slopes (less than
15 percent stony). 
Stonytland. 4 to 15% slopes (less than 

lVe-4.1 

15% sony) Ve-4.l 

TP3 Stony land, 
stony) 

0 to 4% slopes, (15 to 50% 

VIs-3 
TP4 

TPp 

Tal 

Stony land, 4 to 151 slopes, (15 to 50
% stony). 

Very stony land, 4 to 151 slopes (more 
than 50% st.ony) 

Alluvial soils, loamy, 0 to 1.51 slope 

1s-3 

Vhs-5 

1-1 21 45 18 45 35 60 
ITa? 

Ta2 

Alluvial soils, undifferentiated, 0 to1.5% slopes. 

Alluvial soils, undifferentiated, 0 to1.51 slopes. 

Ile-4.1 

I'z-4.2 

23 39 18 

24 

27 

36 

35 

27 

53 

60 

11-2 64 
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Table 20. Continued
 

UNIRRI- IRRIGATED S 
BANANAS PLANTAINS COFFEE GATED 

RICE RICE I 
SESAME SORGHUM PASTURE 

days qroz -/ 
0 lbs/box thousands cwt/mz cwt/mz cwt/mz cwt/mz cwt/mz ingf mal!7-units/mz 

A B A B A B A B A B A B A B A B 

18011 180/2 

1801.5 |8011.5 

2 14 25 40 180/1 180/2 

30 40 3 12 35 60 21011 10/3 

50 70 3 12 35 45 180/1 180/2 

3 11 180/1 180/2 

1801.5 180/1.5 

180/1 180/2 

7 16 12 21 180/1 180/2 

180/1 18012 

1801.5 180/1.5 

1901.2!1901.75 

210/1 210/3 

35 65 210/1 210/3 

5 14 35 65 210/1 21013 

210/1 210/3 

5 12 27 45 180/1 18012 

24012 240/3 

240/2 240/3 

180/1 180/2 

180/1 180/2 

180/1 180/2 

19012S 190/.705 

190125 1901.25 

190/25 190/.75 

14 26 7 20 24 3S 210/1 210/3 

25 45 2 9 24 36 180/1 18012 

23 40 27 4 180/1 180/2 

11-265
 



Table 20. Continued
 

MAP CAPA-
COTTON CORN 

SUGAR 
CAR 

IRRIGATED 
SUGAR 
CANE 

YMBOL S 0 I L BILITY 
UNITS 

cwt/mz C t/mz tons/mz tons/mz 

A ] B A B A B 

TXb Alluvial soils, undifferentiated,
to 4% slopes. 1.5 

Ile-4.1 24 45 27 45 

TXb Alluvial soils, 
to 4% slopes. 

undifferentiated, 1.5 
le-4.2 21 30 25 42 

TXa3 

TXb2 

Alluvial soils, moderately coarse andmedium textured, 0 to 1.5% slopes. 

Alluvial soils, moderately coarse and 
medium textured, 1.5 to 4% slopes. 

llle-2a 

llIe-2a 

18 40 18 

15 

30 

21 

TXa4 

TXb3 

Alluvial soils, moderately shallow, 0to 1.5' slopes. 

Alluvial soils, moderately shallow, 1.5to 4% slopes. 

Ile-Sa 

IIle-5a 

14 32 18 

9 

24 

15 

TXa5 Alluvial 
slopes. 

soils, shallow, 0 to 1.5% 
lVe-5a 9 15 

TXb4 Alluvial soils, 
slopes. 4 depth 

shallow, 1.5 to 4% 
lVe-Sa 

TXI Alluvial soils, frequently flooded, 0 
to 8% slopes. lVw-3 

TXwI Alluvial soils, moderately well 
0 to 41 slopes. 

drained 
lw-I 

TXw2 

fXg! 

Alluvial soils, somewhat poorly drained0 to 1.51 slopes. 

Alluvial soils, somewhat excessively 
drained or qravelly, O to 4% %lopes. 

IVw-I 

IVe-7 6 lb 
TXo2 Alluvial sands, 0 to 4% slopes. 'Is-! 

TXg3 

TXpab 

va 

Va2 

Vab 

Alluvial gravels, 0 to 4% slopes. 

Alluvial soilsstony, 0 to 4% slopes. 

Vertisols, 0 to 1.5% slopes. 

Vertisols, moderately shallow, 0 to 1.5% slopes. 

Vertisols, stony, 0 to 4% slopes. 

Vils-I 

las-2 

Vlw-2 

Vlw-2 

Vlw-2 

1 10 

3 

3 

3 

15 

12 

12 

12 

8 

20 

20 32 

32 

28 

55 

55 

47 
Vb Vertisols, 1.5 to 4% slopes. Vlw-2 

Vb2 

V-c 

Vertisols, moderately shallow, 

41 slopes. 

Vertisols, 4 to 8% slopes. 

1.5 to 

VPw-2 

Vle-3 

V-c2 Vertisols, stony, 4 to 8% slopes. Vle-3 

Vd Vertisols, 8 to 15% slopes. Vle-3 

Vd2 Vertisols, stony, 8 to 15% slopes. Vie-3 

VCa 

VCa2 

Vertic soils, well drained, deep and 
moderately deep, 0 to 1.5% slopes. 

Vertic soils, moderately well drained, 
deep and moderately deep, 0 to 1.5%slopes. 

lle-4.1 

11w-2 

26 

24 

45 

40 

27 

24 

66 

45 

50 A7 

VCa3 

VCa4 

Vertic soils, moderately well drained 
and moderately shallow, 0 to 1.5%slopes. 

Vertic soils, somewhat poorly drained,n to 1.5% slopes. 

l1lw-2 

1Pw-2 

15 

21 

36 

32 

35 

30 

60 

54 
VCa5 Vertic soils, somewhat 

and shallow, 0 to 1.51 
poorly drained 

slope.Iw-?0 
30 50 
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Table 20. Continued 

BANANAS PLANTAINS 

0 Ib,box thousands 
,___units/mz 

A A B 

COFFEE 

cwt/mz 

A B 

UNIRRI-
GATED 
RICE 

cwt/mz 

A B 

IRRIGATED 

RICE 

cwt/mz 

A B 

SESAME 

cwt/mz 

A B 

SORGHUM 

cwt/mz 

A B 

PASTURE 

days graz-
ing/ nimal 

A B 

16 25 180/1 180/2 

II 23 180/1 18012 

11 26 1 15 24 40 180/1 180/2 

4 12 17 30 180/1 180 2 

12 16 4 i2 14 27 180/1 

180/1 

lf80/2 

10/2 

180/.5 IBO/1.5 

180/.5 180/1.5 

180/.5 180/1 

21011 210/2 

5 12 

40 35 

2 

1 

10 

7 12 20 

240/2 240/3 

180/.5 180/1.5 

180/.5 180/1.5 

190/ 27 190/.75 

180/.5 180/1.5 

100/.5 180/1.5 

40 

36 

85 

72 

180/.5 180/1 

180/.5 180/1 

180/.5 180/1 

180/.5 180/1 

190/25 190/.75 

190/25 190/.75 

191'25 190/.75 

190125 190/.75 

4 12 29 70 180/1 180/2 

29 70 21011 21012 

40 75 210/1 210/2 

35 65 21011 210/2 

210/1 21012 
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Table 20. Continued
 

COTTCN CORN 
SUGAR 
CANE 

IRRIGATE 
SUGAR 

MA P CAPA. - CANE 
(MBC1L S 0 I L BILITY 

UNITS 
CWt/rnz CY/t/Mz tolis/mz tons/mz 

A B A B A B A 8 

VCa6 Vertic soils, 
Slopes. 

poorly drblned, 0 to 1.55 
Vw-I 

VCb Vertic soils, wellslopes. drained, 1.5 t, 41 
Ile-4.1 

45 72 
VCb2 Vertic soils, moderately well 

deep and moderately deep, 1.5
slopes. 

dralned. 
to 4% 

Jllw-2 
VCb' Vertfc soils moderately well drainedand moderately shallow, 1.5 to 1% slope Illw-2 

35 60 
VCb4 Vertic soils, moderately welt and somewjhdt poorly drained, 1.5 to 4% slopes. lVw-2 18 34 15 34 35 60 
VCbS Vertic soils, moderately well and some

what poorly drained, moderately shalowar shailow, 1.5 tc 4% slopes. 'Vve-2 
30 50 

VCc VertL soils, moderately well drained,
dee, ant' -oderately deep, 4 o 8% slope lIle-4.I 

VCc2 Vertic soils, moderately well drainedand moderdtely deep. 4 to 8% slopes. II:e.4.1 19 28 26 41 
VCc3 Vertic soils Il1and moderately welldrained, shalow, 4 to 80 slopes. lhe.1 15 30 

VCc4 Vertic soils, moderately well Irained,
heavy substratum, 4 to 8t slopes. lVe-4.1 

VCpc Vertic soils, stony 1.5 to 8% slones. lVe-4.1 
VCd Vertc soils, 8 to 15% slopes. lVe-4.1 

VCd2 Vertic soils, roderately shallow and
shallow, 9 to :f% siopes. lVe-4.1 

VMVa Vertisols and shalljw soils, 0 to 1.5% 
slopes. 

VlIs-S 

VP Vb Vertisols and 
slopes. 

shallow soils, 1.5 to 4% 
Vlls-5 

VM~c Vertisols 
slopes. 

and shbllow soili, 4 to 8% 
VIls-5 

%pab Very stony Vertisols, 0 to 4' slopes. VIls-5 

Vpc Very stony Vertisols, 4 t At slopes. V l-5 

Vpd Very stony Vertlsols, 8 to 15% slopes. VlIs-S 

Vs Shallow a.d very shallow dark-colored 
c . to 5% slopes. VIIs-3 

VpMb iery stony Vertisol 
1.5 to 45 sl-pes. 

ar, shalls4 toils, 
V1ls-5 

VpMc Very stony Vertisols ind sha'low soils, 
4 tc 8% slopes. V Is-5 

VSa V,111 S.,vadorita loam, 0 to 1.55 slope le-I 35 48 
VSb Villa Sal adorlt- loari, 1.5 to 4. slope IIe-I 2b 48 

ZMs2 Zambraro clap lmt, 
s iqhtly eroded. 

0 tc, 1.5% slopes, 
IIe-5.1 34 '8 30 56 

Zla3 Zambrbno clzy lear, noderately shallow 
over hardian, 0 'o 1.5% sopes. 

I 
Ille-Sa 25 35 21 30 

'Mb Zamtrano cla Iloa 1.5 to 4% slopes. Ile-5.1 35 45 30 54 

ZMb2 Zambra-io lay ]uam, monderately shal'ow 
over hardoan, 1.5 to 4% slopes. lIe-Sa 25 38 18 36 
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Table 20. Continued 

-NRI mIRRIGAT-D 

BANANAS PLANTAINS COFFEE RiCE IRRIGATEDRICE SESAME SORGHUM PASTURE 

days graz
Ibs/box thousands

-~I--
cwt/mz cwt/mz 

, cwt/mz cwt/nz cwt/mz ing/ nima Iunits/mz 

A B8 A B A B A B A B A B A B 

180/.5 18/I1 

180/1 10/2 

25 40 21011 21012 

35 70 210/1 210/2 

210/I 210/2 

210/I 210/2 

180/1 180/2 

180/I 180/2 

180/1 180/? 

180/1 180/2 

180/1 1B0/2 

180/1 180/2 

180/1 110/2 

190/25 190/35 

190/25 190/.75 

190125 190/.75 

190/ 2 5  190/.75 

190/25 1qO/.75 

190/2 E 1901.75 

1q0!?5 1901.75 

190/2V10/.75 

190125 190!.7 

21011 210/3 

PIG ?09 210/1 ?10/3 

5 14 2 55 180/1 18012 

I1O/1 180/7 

4 12 180/1 18012 

1I0/1 18012 
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Table 20. Continued 

MAP 

BOL S L 

CAPA-

IUNITS 

COTTON 

cwt/mz 

CORN 

cwt/mz 

SUGAR IIRRIGATED
ASUGAR 

CANE 

tons/mz tons/mz 

ZPIc 

zP'c 

ZMc3 

ZMd 

ZMd2 

ZMe 

Zambrano associatio, 4 to 8' slopes. 
Zambrano assoclatlon, moderately s-' 

low over hardan. 4 to 8- slopes. 

da hran o AssociatIonm 4 tr 81 slopes. 

lanbrann associatIon, Bi to !5% slopes. 

Zamhrano association, roderately shallow and snallo,, 8 to 15% slopes. 

Zambrano associatio., 15 to 30% slopes. 

Ille-5 

Ille-5 

IVe-Sa 

JVe-5 

IVe-5 

Ie-. 1 

A 

20 

20 

14 

12 

8 

B 

35 

30 

28 

27 

27 

A 

21 

18 

12 

12 

9 

9 

B 

36 

30 

27 

27 

24 

24 

A B A 
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Table 20. Continued 

BANANAS 

O lbs/box 

PLANTAINS 

thousands 

COFFEE 

cwt/mz 

UNIRRI-
GATED
RICE 

cwt/mz 

IRRIGATED 

RICE' 

cwt/mz 

SESAME 

cwt/mz 

SORGHUM 

cwt/mz 

PASTURE 

days graz
ing/ nimal 
_units/mz 

A 8 A B A B A B A B A B A B A B 

Z 5 20 30 4 12 24 42 180/1 180/2 

180/1 180/2 

180/.5 180/1.5 

180/.5 180/1.5 

1801.5 I1O/I. 

IRn/.5 180/1.5 
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G. 
PASTURE MANAGEMENT
 

I. MANAGEMENT
 

In most of the Pacific Area, 
the pasture season starts 
in June,
the beginning of the wet season, when the regrowth of grasses
begins. It lasts 
170 to 
210 days depending on distribution and
amount of rainfall, and 
on the nature of the soil.
 
In low, wetland areas, 
the grazing season 
starts in December
after the termination of the rainy 
season. It extends thru
dry period and into the the
start of the next wet season for a total
of 180 to 240 days.
 

In the extreme south of upland soils 
of the Tropical Moist Forest
life zone, grazing begins in May and lasts up 
to 270 days, into
March.
 

Grazing methods 
are varied. 
 It is common to turn 
cattle loose
for the season 
in fenced fields of 20 
to 100 hectares.
no free range. There is
The size of the herd 
is poorly correlated with
the size of the field or with the forage produced.
 

Rotation grazing is practiced only to 
a limited extent.
one group of milk In it,
or beef cattle are rotated from one field to
the next in a 
20-to 30-day cycle, depending on the quality and
size of the herd as 
well as on the quality and size of the pasture. Sufficient time is allowed for regrowth of the grasses
between grazing periods.
 

Grasses 
are apt to become tall, 
coarse and unpalatable in periods
of rapid growth during the last 
two months of the rainy season,
unless the number of cattle is increased or
is decreased. the size of the field
Some operators mow excess forage during these periods for hay, 
but hay quality is low as
maturity. Continued study should be done 
the grasses approach
 
on this practice since
hay is needed during the 
dry seasons.
 

Overgrazing is a matter of concern 
on steeper slopes
of droughty or and on areas
sandy soils when the period between rains is
longer than normal. 
 This may occur 
in August in over-stocked
fields. 
 In a rotation grazing system, the cycle should be
lengthened during these periods 
to 
permit proper regrowth of
 grasses.
 

Pasture carryinq capacity depends 
on
the quality of the stand. 
the kinds of grasses and
Jaragua, Guinea, and 
Napier grasses
 

11-272
 



are well adapted to well-drained soils. All are high yielding,
 
coarse, perennial 
grasses that prefer fertile soils. Jaraqua has

the widest adaptation, however Guinea and Napier are recommended
 
on sandy soils and Estrella, Para, and Aleman on wet areas.
 

Pasture weeds are controlled by cutting with a machete in August

and at the end of the rainy season. It is common practice on all

but the better farms, to burn ivery year. Some operators, who
 
take care not to 
injure grazing animals, successfully use herbi-,

cides in limited areas.
 

Only the better operators now fertilize pasture. Most pasture

fertilization varies from year to 
year. Phosphorus is deficient
 
on most pasture soils and this 
reflects in lower animal fertility

and fragile bones in the skeletal structure. Most operators who

fertilize pasture, apply 100 pounds of urea 
per manzana (140 pounds
 
per hectare) every month during the rainy season. Some '-ply 200
 
pounds of 10-40-10 fertilizer in June, 150 pounds of urea in
 
August, and another 150 pounds of urea at the e-nd of The rainy
 
season.
 

Erosion hazard is very low where proper management maintains a
 
good sod. Gullies can start in overgrazed areas on steep slopes.

Small gullies can be stopped with brush and stone checks, 
but
 
larger ones require more expensive structures.
 

Livestock water is lacking in a few areas. such area
One is along

the Marrabios Range of volcanoes. Here, although soils are suited
 
to pasture production and grazing, lack of surface water, and

depth to underground water causes many areas to be used only for
 
erosion protection.
 

More specific information about pasture management on different
 
kinds of soils is shown in the following writeup of pasture suit
ability groups.
 

2. FORAGE PRODUCTION
 

Foraae production is very low in native, unimproved pastures dur
ing the dry period which extends 95 to 195 days each year. There
 
are several ways of bridging this cattle-feed gap. A very few
 
operators irrigate pasture, which affords year-around grazing.

Some near the mountains 
are able to move their stock to higher

elevations where pasture is more plentiful. 
 Others dispose of
 
their herds during dry periods. Many keep them, but see their
 
animals lose weight on 
the scanty browse that is available. The
 
most practical solution appears to be to raise hay, fodder, or
 
si lane.
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hay, because of cheap and plentiful 
labor, can be produced most
economically. 
 A simple hay production plan calls for intensive
grazing of seeded grass pastures during the 
wettest periods in
October. 
 The cattle are 
removed and the field is fertilized with
60 to 125 pounds of 
nitrogen per hectare. When the grasses get
50 to 70 centimeters tall, 
they are mowed, air dried in the
then baled with field,
a mechanical 
bailer. Properly managed, such
fields produce 150 to 
250 bales of 40 pounds each pev manzana
(210 to 350 per hectare). 
 Baled hay is stacked 
in the open until

fed.
 

Fodder, which is sometimes fed to 
horses, usually is harvested
from solid-planted 
corn in small fields. 
 When the corn is ripe,
it is cut, dried, bundled, and stacked under a tree until 
feeding

time.
 

Silage is fed principally to dairy cattle. 
 Guinea and Napier
grasses, corn, 
and sweet sorghum in solid plantings are used.
The two grasses are managed like the 
hay described above, except
that they 
are cut and ensiled when they reach 
a height of one
meter. Corn is cut in 
the milk stage, and sorghum at
stage. The forage, as it comes from the 
bloom
 

into 2 to 
field, is green chopped
2.5 centimeter lengths. 
 The chopped material is placed
in a silo and molasses added to 
improve its quality and reduce
storage losses. 
 The silage must then be 
packed down tight.
 

Trench silos are common except where soils have 
a high water
table during the 
rainy season. 
 In such cases, a concrete silo
is built above ground, 

good silage yield 

and its walls shored up with earth. A
is about 6 to 
8 tons per manzana of grass or
10 to 15 
tons per manzana for corn.
 

Chopped green feed 
is used to a limited extent 
to feed dairy
cattle. 
 It is raised on irrigated fields, mostly in areas 
where
direct grazingi is not desirable for 
reasons 
of soil damage ot
other reasons. 
 Usually, Para, Guatemala, or Napier grass is
planted. The fields are 
irrigated weekly and fertilized every
three months. Green chop is cut 
every 30 to 
50 days, and is
chopped only about half as 
fine as silage.
 

3. PASTURE SUITABILITY GROUPS
 

The 66 capability units in the Pacific Area soil 
survey report
have 
been grouped into 9 suitability groups shown on 
Table 21.
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This grouping is based on 
the nature of the 
soil and its slope,
similarity of management, amount of rainfall 
and its distribution,
and the carryina capacity of the soils under two 
levels of man
agement.
 

The carrying capacity is defined 
in terms of the number of animal
units per manazana that a pasture can sustain in a stated period
of time without damae to 
it. One animal unit is equal to one
cow and her calf, one bull, or one mature horse.
 

The "A" level represents the common 
pasture management methods
 now 
used including the following practices:
 

e Pasture fields 
not subdivided
 

@ Poor distribution of livestock water
 

@ Pastures burned each year
 

e No fertilizer applied
 

e 
Periods of over-grazing and under-grazing.
 

The "B" level 
represents pasture management methods used by the
better farmers including the following practices:
 

* Suitable grass varieties planted
 

@ Fields subdivided for rotation grazing
 

0 Rotation cycle adjusted to 
keep forage growth in leafy
stage and to 
avoid over-grazing, 
or excess forage re
moved for hay 
or silage
 

e No burning
 

e 
 Grasses properly fertilized
 

* Weeds controlled.
 

Although the 
"B" level is preferred, 
it does not necessarily represent the maximum or even 
optimum, because information is lacking

to reach 
this level.
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a. Pasture Suitability Group 1
 

This small group, which is in the Tropical Moist Forest zone in
the extreme south, has a carrying capacity of 
two to three animal units per manzana for a period of about 270 days. 
 Grazing

on the soils 
of this group e:-tends from May until the following

larch. On some 
farms, graling is available all year.
 
The soils, which comprise this gr-oup are class 
III and class IV
lands of the Tropical rloist Forest zone. are
They well-drained
clay loams having very gentle 
to 
strong slopes (1.5 to 15 percent).
They have moderate to slow permeabilities but medium runoff. Included 
are some flat areas between hills 
and at the base of slopes
which receive seepage from surrounding higher areas. These remain
wet during 
the wettest months, and require drainage by field
 
ditches.
 

Average annual rainfall is between 2,000 
to 3,000 millimeters and
is distributed throughout 
a nine month season. Frequently during
the rest of the year, unexpected showers help 
to keep the pastures
green and permit continued grazing. 
 Because of high rainfall,
irrigation is not necessary. 
 Water for cattle is plentiful, because there 
are many rivers, and Lake Nicaragua adjoins the 
area.
 

The main grass varieties are Jaragua, Napier, Guinea, Aleman, and
Para. Jaragua and Napier planted
are on the knolls where soil
conditions are 
the least favorable, Aleman and Para 
grasses are
seeded in 
areas with poor drainage or areas occasionally inundated.
All of these varieties except Jaragua, the
are well adapted to 

area. 

Overgrazing is a problem on these soils. 
 When this happens, reseedina of the 
barren areas is required. Sometimes stem cuttings
are used; they are sprigged into the ground 
to establish the sod.
 

Weed control is done by hand with 
a machete. Fertilization of
 pastures is uncommon. Soil conservation practices 
are not used;
neither is controlled rotational grazina, which is necessary.
 

b. Pasture Suitability Group 2
 

This group comprises the somewhat poorly drained soils of capability unit IVw-1 which provide grazing during the dry season.
It has 
a carryinn capacity of 2 to 3 animal units for a 240 day
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Beef Cattle Grazing on Improved Pasture
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grazing period extending from December to August. During the
 
remaining months of the year, the soils 
are too wet, because of
 
a high water table. During this wet period, livestock, if allowed
 
on the land, readily puddle the soil and trample and destroy the
 
vegetation.
 

Average annual precipitation ranges from 900 millimeters to 2,000

millimeters from late May to November. Grasses suffer somewhat
 
during the latter part of the dry season when the water table is
 
beyond the reach of the plant roots, and irrigation would be ben
eficial. Water for cattle is easy to obtain, since the ground
 
water occurs at relatively shallow depths.
 

The principal grasses planted on most of the soils are Guinea,

Pangola, Bermuda, Para, and Estrella. On the saline soils like
 
Tisma and La Calera, Estrella, and Bermuda grasses grow well.
 
Jaragua is planted in some better drained areas. Some pastures
 
are fertilized with 46 to 92 pounds of nitrogen per manzana 
(68
 
to 128 pounds per hectare) every 90 days.
 

The management problem on the soils of this unit 
is the control
 
of grazing. This is maintained by rotation of pastures every

25 to 35 days. These rotation pastures range in size from 15
 
to more than 40 hectares.
 

These soils require drainage by a system of field ditches, and
 
a main or lateral, if not already provided. Drainage of the
 
fields would permit more grazing during the wet season.
 

c. Pasture Suitability Group 3
 

This group has a carrying capacity of 1 to 3 animal units for
 
a period of 195 to 210 days from June to December. This group

comprises primarily well-drained soils of capability classes
 
I, II, and III on nearly level to gentle slopes. These are the
 
best agricultural soils of the Pacific Area, and very little of
 
the total area is available for pasture. However, some fields
 
adjacent to cotton fields sprayed by insecticides are used pre
ferably for pasture rather than for crops. This is especially
 
true on dairy cattle farms.
 

This group occurs in most life zones. Average annual rainfall of
 
1,400 to 2,000 millimeters is well distributed throughout the
 
wet season. Because of adequate moisture and high soil 
fertility,

high yields of grasses can be realized, which gives these soils
 
an excellent carrying capacity. Water for cattle can be obtained
 
from wells.
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Jaragua is planted on 
unirrigated land. 
 On irrigated land, Guinea
and Napier grasses are cultivated, cut, and chopped for green feed.
Pangola is also used 
to some extent.
Guatemala grass Other adapted varieties are
for chopped green feed and Buffel 
grass for grazing.
 
Most pasture land receives no 
special management.
duction of With the introthe Brahman beef cattle, 
new agronomic practices are
being applied to irrigated fields. With 
these new practices the
carrying capacity has been 
increased to 
four head per manzana
(5.6 animals per hectare). Irrigated pastures
every month are fertilized
at a rate of 46 
pounds per manzana (64 pounds per
hectare). On 
soils of classes I and 
II under irrigation, intensive one-group rotational grazing has
lize the grasses been practiced to utiin a one-month cycle.
ample, In this system, for exa field of 30 manzanas (21 hectares) is subdivided
30 pastures of one into
manzana 
in size.
sprinklers, etc., 

Electric fences, irrigation
are part of the 
installation.
is the variety used and yields of 2,000 pounds 
Pangola grass
 

per manzana of
meat have been obtained from these pastures.
 

Irrigation of pastures 
is indispensable in the Pacific Coastal
Area since there is only six 
months of precipitation.
 

No special conservation practices, except good management, are
needed due 
to the smoothness of the slopes which are 
protected
by vegetation.
 

d. Pasture Suitability Group 
4
 
This group has a carrying capacity of 1 to 2 animal 
units for a
210 day period from June to 
December. Grazing starts
after the termination of the 

a few weeks
rainy season when the
dry enough avoid land becomes
to puddling by cattle. 
 During the remaining
months the pastures are dry. 
 Water for cattle is obtained from
springs and wells.
 

This group comprises moderately well-drained soils and somewhat
poorly drained soils 
of capability units 
111w-1, and 
IIIw-2, and
IVw-2. 
 They occur in most 
life zones.
 
Average annual 
rainfall ranges 
from 1,100 to 
2,000 millimeters,
and is distributed over a six-months period.
of water during rainy This gives an excess
seasons and 
low available moisture during
the dry season. This condition makes the choice of 
a suitable
variety difficult, because grasses suited 
to wet soils
severe set-backs during the dry 

suffer
 
season and 
vice versa. This
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could be overcome with improvement in drainage by a system of
 
ditches. Then dryland varieties such as Jaragua, Buffel, and
 
Bermuda could be planted.
 

In addition to drainage, fields receiving runoff from adjacent
 
higher lying areas need a diversion. Irrigation would be bene
ficial during the dry season in order to obtain pasturage from
 
January to June.
 

Fertilization is based on the requirements of the grass variety
 
planted. Fertilizers, however, are not used by all farmers.
 
The common practice by those who do use them is to fertilize
 
pastures every month with 100 pounds of urea -, every three
 
months with 200 pounds of urea per manzana. Leftover mixed
 
fertilizer from cotton or other crops is also used by some far
mers.
 

For weed control, herbicide is applied in small amounts. How
ever, cutting by hand with machete is most common.
 

With drainage and irrigation, some areas of this pasture group
 
on dairy farms produce green feed the year around. They are
 
planted to Guinea, Napier, and Japanese grasses. Guatemala
 
grass is also suitable.
 

e. Pasture Suitability Group 5
 

This group has a carrying capacity of 1 to 2 animal units per
 
manzana, depending on management, for a period of 180 days from
 
June to November. It comprises class I, II, III, and IV lands,
 
which are sandy loams, loams, and clay loams on gently sloping
 
to moderately steep slopes (1 to 15 percent). They occur in
 
practically all life zones,
 

Average annual rainfall ranges from 1,000 to 2,000 millimeters
 
distributed over a six-months period. Water lor cattle can be
 
obtained during the dry and wet seasons from wells. On the soils
 
of capability unit IIIe-6, water is very difficult to obtain due
 
to the ground water depth.
 

Jaragua, Guinea, and Napier grasses, especially Jaragua, thrive
 
on the soils of this group, but good management is necessary to
 
maintain them. Buffel grass also can be used.
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The soils have moderate conservation hazard for 
row crops but a
slight to moderate hazard for 
use as pasture. Overgrazing is the
biggest erosion hazard. 
 In some places, it has eliminated the
palatable species and clumps of grass appear among 
cow trails.
At this stage, reseeding is difficult because the soil 
surface
has been compacted, especially 
in clay loam soils, and part of
the top soil has been lost because of rapid runoff. 
 The hazard
of erosion is equally great 
in pastures that 
are burned every
year, which is the 
common practice. On the droughty sandy soils,
the sparse grass stands expose barren areas 
to erosion. Some of
the eroded soils may need special conservation practices, such
as field diversions, structural outlets, 
and gully control. No
special management practices are used regarding reseeding and
weed control. Commonly weeds 
are 
cut with a machete and pastures
are burned every year. 
 Use of fertilizer is not 
a generalized

practice.
 

Supplemental irrigation 
is necessary during the dry 
season. This
practice, together with fertilizer, rotational 
grazing, and the
use 
of adapted varieties, can increase the average yield by 
more
than 50 percent and 
give year around grazing. On some fialds,
however, because of unfavorable soil characteristics and 
topographyand low Quality of water or 
low estimated returns from
such practices, irrigation may not be 
feasible.
 

f. Pasture Suitability Group 6
 

This group has an 
average carrying capacity of 0.25 
to 1.5 animal
units for a period of 180 days 
from December to June. Grazing
is feasible during much of the dry 
season because moisture is
available by capillary action from the 
receding water table.
During the other months, the soils 
are too wet because of a
high water table. 
 Water for cattle is abundant from streams
 
or shallow wells. 

In this small group are 
the saline and alkaline soils, mainly
La Calera of capability unit VIw-1, and El 
 Charco of capability
unit VIIw-1. The La Calera soils 
have a higher carrying capacity
(0.5 to 1.5 animal units) than the El Charco soils 
(0.25 to 0.75

animal units).
 

Average annual rainfall ranges from 800 to 
1,500 millimeters
is distributed 
over a six-month period, May to 
and
 

November. At the
end of the 
rainy seas-e, and at the beginning of the dry season
as the water table drops gradually, the soils become firm. 
 flso
salt concentrations in the upper part of the soil 
have been reduced by rains and conditions are favorable for plant growth.
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Problems as to the choice of suitable grass varieties exist, be
cause these soils have excess water during the wet season and also
 
alkalinity. Varieties, adapted during the wet season, die out
 
during the dry season.
 

Traditional management is used on these soils which means burning
 
of pastures, no fertilizer, no improved tillaqe methods, no drain
age systems, and no planting procedures to control salinity and
 
alkalinity.
 

Sone of the pastures in this group are irrigated with water that
 
is somewhat saline. The grass produced is used as chopped green
 
feed or is grazed.
 

g. Pasture Suitability Group 7
 

This group has a carrying capacity of 0.5 to 1.5 animal units
 
for a period of 180 days, from June to November. They are some
what limited in availability of water for cattlewhich must be
 
obtained from wells. In this group are the moderately coarse
 
to moderately fine textured soils, chiefly of classes IV and
 
VI, on slopes that range 8 to 30 percent. Some of these soils
 
are shallow.
 

Average annual rainfall is 1,000 to 2,000 millimeters and is
 
distributed over a six-month period, late May to November. Be
cause of the great variation in rainfall, varieties such as
 
Bermuda and Buffel, which are resistant to droughtiness, are
 
adapted. Jaragua, however, is commonly planted on the shallower
 
soils and Guinea on the deeper ones.
 

No special management practices are used on pasture land, and
 
the yield is determined by annual rainfall. Fertilizer is not
 
used. Weeds are controlled uv cuttinq with a machete. They are
 
also hurned, but this means that the surface mulch is destroyed
 
by fire. Overgrazinq is common as indicated by the presence of
 
unpalatable species. Rotational grazing is the best soil con
servation practice, The deeper soils can be irrigated for in
crease in yields and pasture availability for the entire year.
 

h1. Pasture Suitability Group 8
 

This group has a low carrying capacity of 0.5 to 1 animal units
 
per manzana for a period of 180 days from June to December.
 
Pastures durina the rest of the year are dry. Water for cattle
 
is available from streams and lakes. Where these are lacking,
 
twells are required.
 

11-283
 



This 
is a very extensive group and comprises chiefly
which are Vertisols
deep, somewhat poorly drained, heavy black clays that
are 
sticky and plastic when wet.

cracks. When dry, they have deep, wide
Most areas 
of these soils are wooded or partly wooded.
 
The soils occur 
in areas where average annual rainfall ranges
from 1,000 to 
2,000 millimeters 
per year.
over a six-months period, from May 

It is distributed
 
to November.
drainage, as The soils need
growth retardation of pastures 
is common when the
land is flooded or 
too wet.
 

During such 
periods, cattle grazing is interrupted.
farms these soils are On some
drained by a system of ditches every 200
to 400 meters at 
right angles to the general slope of the
The ditches are commonly one meter 
land.
 

deep and
Pastures that are two meters wide.
not artifically drained commonly have 
numerous
shallow drainage channels 
or depressions.

taller and more In such pastures, the
vigorous grasses appear in the 
higher lying,
better drained parts 
between the drainageways.
 

Jaragua is the prinicpal grass planted
is likely to on thesc soils. Aleman
he used where ponding or 
water occurs, because growth
of Jaragua would be 
impeded.
 

Some of the pastureland is fertilized during the wet 
season
a rate of 45 at
pounds per manzana (63 pounds pcir 
hectare) of nitrogen each grazing month.
 

Excessive weed gro-vth 
is controlled by cutting with a machete.
Small shrubs are cut at the 
root with a spade or pick.
 
Rotational 
grazing is practiced when 
the pasture is in the leafy
stage and 
is used 
to control overorazing.

controlled by selling off part 

Overgrazing 
is also
 
or all 
of the herd in those years
when precipitation is very low.
 

The soils 
are well suited to irrigation. 
 This,
fertilization, and plus drainage,
seeding to 
adapted varieties, 
can increase
he carrying capacity by 
more 
than 50 percent and provide year
around grazing.
 

i. Pasture Suitability Group 9
 
This extensive group has 
a low carrying capacity which ranges
from 0.25 to 0.75 animal units per 
manzana
days from June for a period of 190
to December. It comprises deep
shallow soils on to moderately
moderately steep and steep slopes (15
percent). They to 75
 occur in most 
life zones.
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Average annual rainfall ranges from 1,000 to 2,000 millimeters
 
occurring from late May to November. 
 [ven though rainfall is
 
abundant in most places, water for cattle 
in some places, mainly

in very steep areas of the Diriamba Cuestas and 'arrabios Range

subprovinces, is not available even durinn 
the rainy season. It
 
must be obtained from wells, pits, or is piped in.
 

Jaraqua and Guinea are the main qrass varieties planted on the
 
soils in this qroup. These, plus Buffel, are generally well
 
adapted to existing soil conditions, except excessive shallowness
 
or droughtiness. 
 Ordinarily these grasses are not fertilized.
 

The conservation hazard in using these soils for pasture is high,
 
and overgrazing must he avoided. Cattle readily displace soil
 
particles in an overnrazed field, and the soil is washed down
 
slope with the first ain. Fields that are burned over each year
 
are also subject to erosion. Fire, which is used to destroy weeds,
 
parasites, noxious animals, and orass drystalks, also destroys

the surface mulch so that the soil at the beginning of the rainy
 
season -iswithout the protection o. a vegetative cover.
 

No conservation practices are used, hut structural 
outlet or
 
gully control is necessary in some places.
 

Because accelerated erosion is difficult to control economically, 
land with slopes that exceed 50 percent should not be used for 
pastur e. 

The use of adapted varieties like Jaraqua, Guinea, and Buffel 
to maintain a dense vegetative cove*-, fertilizinn, and elimination 
of burning w..ill aid in establishing good pastures and increase 
the carryinn capaci ty of the soils of this group. 

11-285
 



H. WOODLAND INVENTORY
 

In the following material, 
woodland 
resources
six areas which are inventoried for
correspond to Bioclimatic Life Zones discussed in
Chapter II. 
Table 22 contains 
species of forests found
various life in the
zones and 
areas 
of western Nicaragua.
spe-ies of Table 23 lists
trees recommended for reforestation by life 
zones.
 

1. TropicalMoist Forests
 
This woodland area 
is found along the border with Costa Rica. Vegetation is very dense and evergreen because of high
short dry season. rainfall and
Once an important source
as of sawtimber for mills
far north as Managua, 
these forests now 
produce little commercial valuable logs 
because of their degraded condition. Only
about five percent of the present species have commercial value.
See Table 22 for the inventory of the present species. 
This life zone 
has high potential 
 timber production, given
proper woodland management. 

for 

See Table 23 
for species recommended
in a reforestation 
program in this 
life zone.
 

2. Tropical Moist 
Forest - Transitional 
To Subtropical
 
The forest in this 

part of the 

zone, which is located in the northeastern
Pacific Area, 
are broadleaf species,
shed their leaves most of which
in the five to

logging over a long period of time 

six 
for 

months dry period. Selective
 
the mills
dega, and Managua has in Le6n, Chinanremoved practically all 
commercial 
trees,
leaving the woodland in a degraded condition.
gets Although
more than 2,000 millimeters of annual 

the area
 
dry rainfall, the long
season and coarse-textured soils 
restrict 
tree growth.
 
A range of tree 
species are 
now growing
evidenced by the 

in this life zone, as
s mples for the
CosigUina forests ir Table 
Padre Ramos Peninsula 
an the
22. In addition, many other species
are found but are 


burning has 
nct important. Uncontrolled grazing and
left an 
open canopy in most of
Padre Ramos the area, except on
Peninsula. 
 Here,


restricted the deeply dissected terrain has
logging operations, and 
the forests are
dition. This in better conlife zone has moderately high potential
est for forproduction, if given protection from grazing and burning,
and if reforested with adapted species 
as shown in Table 23.
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Table 22. Species Of Forests 


COMMON NAME SCIENTIFIC NAME 

ARDILLO 

ARENILLO 


BURILLO Apoiba spp 


CAOBA Swistena humil, 


CARAO Casslo grondis 


CORTEZ 
 Tabebuia chrysontho 

ESCOBILLO 

FRUTA NEGRA 


GAVILAN Pseudosomanea guochopelo 

GENIZARO Samana saman 


GUACIMO COLORADO 
 LuMtea $eemani 


GUACIMO MOLENIt LO Lutheo cjndlda 


GUACIMO TERNERO Guazumo 
 uflifolla 

GUANACASTE DE OREJA Enterolobium cyclocarpum 

GUANACASTE" BLANCO Albizzia coribaea 


GRANADILLU DOalbergia 9pp 


GUARUMO Cecropla peltato 


GUAYABON 
 Terminalia chciquensis 

GUILIGUISTE Karwinskia calderonil 


JINOCUABO 
 Burim simaruba 


JOCOTE GARROBO Spondias spp 


JOCOTE JOBO Spondos mombin 

LAUREL Cordla alliodora 

LECHECUABO Sapium thelocorpum 

MADERO NEGRO GIricidio septum 

MADRONO Callycophyllum condidissimum 

MANGLE BLANCO 8ravolsia floribunda 

MARIO 

MORA Chlorophoro tinclorlo 


MUNECO Ccidja spp. 


OJOCHE Broimum spp 


PAPALON 
 Coccolobo spp. 

PINTADILLO 

PIOJILLO Trichihto spp 

POCHOTE Bombacopsls qulnatum 

PORO PORO Cochlospermum vitifollum 

QUEBRACHO Lysilomo spp 

TALALATE ryrocarpus americonus 

TOLOLO Guarea excelso 

ZORRO 

Found In Western Nicaragua
 

TROPICAL SUBTROPICA 
MOIST TROPICAL MOIST FOREST DRY
 

FOREST SUBTROPICAL TRANSITION FOREST
 
-

SOUTH OF COSI- PADRE HATO VILLA-
RIVAS GUINA RAM03 GRANDE NUEVA TONALA LARREYNAGA 

2 0 4 

I 3 6 

280 2 0 0 

2 0 

I 26 

39 0 5 5 6 3 0 

6 2 4 

4 40 

3 4 2 

63 

3 6 0 

2 1 7 1 5 5 94 

264 200 55 2 0 4 40 31 0 

252 

35 1 

I 3 6 6 0 

I I 2 

2 5 0 272 

84 

2 1 6 

72 

2 2 0 28 

297 45 5 

300 

10 5 

3 9 6 152 290 I 2G 65 3 6 3 

4 I 0 I 03C 7 6 I 4 4 

2 71 6 

63 

40 

200 

414 5 6 

12 

1 26 

9 6 

86 

168 24 

290 6 0 4 

582 70 

105 
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Tahle 23. 
 Snecies 
Of Trees Recommended For Peforestation By

Life Zone
 

COMMON 
NAME 


ACTNO 


AGUIJOTE 

A L M E N D R O 


AR A U CA R IA 
AROMO 


BALSAMO 


BRASIL 

C A O B A 

CAOBA 

CAS U A RINA 


CASUARINA 


CEDRO 


CO NI UELO 

COYOTE 


EBANO 

ESPAVEL 


ESPINO DE PLAYA 

EUC A PTO 

E UCA LIP TO 
EUCALIPTO 

EUCALIPTO 

EUCALIPTO 

GENIZARO 

G U A N A C A S TE 
B L A.N C O 

GUANACASTE CE OREJA 

GUAPINOL 

GUAYACAN 


LAUREL 


MADERO 
NEGRO 


MORA 


NIS HLR.O 


NAMBAR 


OJOCHE 


PANAMA 


PINO OCOTE 

POCHOTE 


ROBLE 


RONRON 


TAMARINDO SILVESTRE 

TECA 


TEMPISQUE 

TOLOLO 


Trpcl Troplical 

SCIENTIFIC NAME Moist Mos ForestSutoia 

SubdPtropcl 
Foe Transi~tion 

"rpil 

Smarouba glouco 

Pro oplit Jullfloro 

n d iro in e r rmlo 

A ro;ct i a 

Acocio forn 

s 

on 

Myroxylon bol mum n 

Haemofoxylon bro letfo 

S le te n ilo m o c o p hy llo 
S-1efenia humflls 

C auslr na e q ul efleo l l ao 

x( 

xX) 

Codrelu megico no 

Acaco co Cta~rice tnl 

x x 

Diospyros 

p 

spp 
Xltmsio 

Anocardrum 

P'thecolob~ 
excellum 

duc 
X 

Euc yptu rObu tO 

E uc yptu s sohgno 
Eucalyptus comalclulsnxs 

L cayptus citriodoro 

E ucalyptus sideroxylon 

x 

x 

Somaneo roman 
x 

A b zz io c 
Ertterao lurn 

rtce 

cyclocarpum 

Hymenaso courbard 

Guolcu 

Cordla 

sanctum 

alhodoro 
x 

x 

Ghrncidia sepiumn 

Chforophora hncforia 
x 

A( hrO 2 10pufa 

Dallbe rgia retusa 

Fifostlmum costoricotnum 

S tculta apetla 
x 

-x(A 

Pinul ooca~pa() 

Bombocopsis Qu~nalum 

Tob ui.. pinta ph)lla 

Astronlum groeolsnsX 
x 

.. 

FParkinsonio oculeata 

Toctona grandls 

Slderoxylo temp 

Guarea excelsa 

qu e 

Dialium gulanense 

Gmelino orborto 

Noc fondr'a spp 

PterocarPut of fie nalls 

V IrOfo kOschnyJ 

Zonthoxylon spp. 

Albizzlo 

Tropicala 

P,011~retDyFrel"''o~no 
MOalso Forest 

Toil 

Dyors 

( X 
(X 

(6X)loglua 

(W 

--...-.-

X 

X 

x 

(e) 

(X) 

X 

x 

xx 

(A) 

X 

(X) 

x 

11-288 . 1.
 



3. Subtropical Moist Forest
 

This life zone, which occurs in tne Departments of Le6n and Chin
andega, has only amount of natural
a limited deciduous forests,

because most of the land has 
been cleared for cultivation. In
 
the remaining forests, the most common species found on shallow
 
soils are Jihocuabo, Cortez, and Jagua; 
in low areas subject to

flooding, the species shown for this life zone in Table 22 pre
dominate.
 

Most of the 
forest in this life zone are used for browsing or
 
grazing of livestock. They are commonly burned to rejuvinate

the grass at the start of the rainy season. This life zone has
 
moderate potential for forest production, if the forests are
 
given proper management. Species recommended For reforestation
 
are shown in Table 23.
 

4. Subtropical Dry Forest
 

These include the most arid zcnes 
of the area, located north and
 
east of Lake Managua. The woodland cover 
is short, brushy, de
ciduous types used mainly for fuel, charcoal, and fence posts.

The most common species in the area as a whole are Escobillo,

Guayacan, Brazil, and Linga. The forest composition on a sampled
 
area of fine-textured soils is different, as shown in Table 22.
 
Forest production could be increased in 
this zone with proper

management, however the potential is limited by the 
rainfall and
 
the long dry season.
 

5. Tropical Premontane Moist Forest
 

The forested portions of this life zone occur in two blocks. One
 
is in the coffee lands around Diriamba which are in the Diriamba
 
Cuesta and the southern Marrabios Range physiographic subregions.

The other is in the Brito Ridges subprovince.
 

In the coffee area, woodland owners give preference to species

which provide the desired kind and 
amount of shade for coffee plan
tations. 
 The most important species are Madero Negro, Chilamate,

and Guanacaste. These trees 
are also valuable in erosion control
 
on the steep slopes (up to 70 percent) which are in coffee.
 

In the Brito Ridges subregion, the forests are poorly cared for
 
ard badly degraded. Very few commercial species remain, and the
 
long periods of high temperature produce a scrubby growth. Here
 
the most common species are Talalate, Madero Negro, and Melero.
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Table 23 shows the 

zone. 

species recommended for reforestation in this
lhose especially adapted 
to coffee areas 
are designated
by parenthesis ().
 

6. Tropical Dry Forest
 

This 
is an area of deciduous trees, 
but almost all
are wooded areas
used for grazing. 
 They have been overused in
supplying construction lumber, fuel 
the past of
 

posts to the point that they 
wood, charcoal, and fence
 can no 
longer supply local
The area has a moderately high potential needs.
 

if properly managed and 
for forest production
if refjrested with the proper species
(see Table 23).
 

I. POTENTIAL WOODLAND PRODUCTION
 
For the purpose of showing po~ential woodland production
as to 
prescribe needed management, soil 

as well
 
mapping units 
are grouped
into five different management categories 
as follows:
 

Symbol 

ManaementCategory
 

Bpr 
 Protectional 
forestland: 
 Land on steep
slopes with erodable soils and high
intense rainfall or
 
on which any major disturbance of the 
vegetation would risk
destructive flooding arid/or depletion


of the soil base.
 
Bpp 
 Protection-production forestland: 
 Land
 on 
which the protection function 
of the
vegetation is of highest priority, but
on which a portion of the 
trees can be
removed periodically by 
means of a selective, highly-controlled system of
 

logging.
 
Bpl 
 Production forestland: 
 Land with 
a capacity for 
a high level 
of yield through
intensively managed plantations 
or highly
controlled natural 
regeneration and with
favorable logging conditions.
 
Bp2 
 Production forctland: 
 Land with 
a capacity for moderate yields and/or with


adverse logging conditions.
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Bp3 Production forestland: 
 Land with a ca
pacity for a low level of yield through

extensive management and/or with adverse
 
logging conditions.
 

See Table 
24 to find out in which woodland management category

each soil mapping unit is placed. 
 Only mapping units in capability classes 
iV, VI, VII, and VIII, are classified in Table

24, because very few units in classes I, II, and III will be 
managed for woodland potential. They have too high value as

cropland and it would 
not be economical to use them for wood
land.
 

Table 24 lists the soil characteristics 
and climatic conditions
 
which are required in each management category. It also shows

the potential yield of wood products of the most important
adapted series under nood management. 

This report does not 
cover woodland management practices, but

when this information is developed, it 
can be done on the basis
 
of the management categories above.
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TahIe 2A. 0 ntentia "'nodland Proiniction 

SOIL, CLIMATE, AND MANAGEMENT CATEGORYOTHER FACTORS
 
Bpr app Bpi BP2 8 3 

HUMID PROVINCE Any Province Any Province Humd,Prehumid,
Superhumid llAul AboveAbove All Above Plus 

LIFE ZONE 

LATIT'IDE AND 
ALTITUDE REGION 
----------------. Any Any Region 

Lower Montane 

Premontane
topical Tropical 

All Above Plus 

Montane All bove 

MONTHS EFFECTIVELY DRY (I) 1 3 5 

ANNUAL RAINFALL (mim) 2000 + 500+---400---0-+" 1000 	+(2)
-000+ 

S LOPE GRAD IE NT % - -tC 50 + G 7 +G_75+ -F, G,50 + 0-30 -50t.(s50+ 	 0-75A -E A- F A-F 

EROSION High 
No

SUSCEPTIBILITY Any 
High 	

No
HModo 

SOIL DEPTH Any Any DeepToMockvotelyShallow I - 3 Deep ToShollow1 - 4An 

SURFACE Any Any 1-5 2 - 6 Any 
OTHER 

FACTORS TEXTURE 
SUBSOIL AAny Any O. - Any Any 

DRAINAGE 	 Any Any I - 3 1- 4 Any 

LIMITATIONS, 
. .. . . . . ... . .....RESTRICTIONS 	 eAny 	 $ 30.s orAny No 	 GG 1, 5 , o r 6 ( 3 ) Anyei, ww, No ii or Restric 

POTENTIAL YIELD(Cu Ms / Hci/Yr)(4) 	 05-2No Loggino (2	 
15 +5%of Total Yi 5 - 14 2- 8 

(I) An "effective'y dry month-is defined os a month during which the loll moisture reserve is down to 50 percent ofto not ovoijblio month with les 5	 field capacity os,whg such iflIur etnottinhon Omr of rainfall(2)Also, if two consecutive month togolhfttr !ave more than -%OOmm of rainfol(3)Excpt whire hordpons or impetmeai iisjots ail coelotld by 60csntimrtir, or more of soil(4)laed nona 
2 

-yeor growing period for best adapted species, 
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Chapter V
 

DESCRIPTIONS OF SOILS
 

A. SOIL SERIES
 

The first, and by far the greater part of this chapter, describes
 
the soil series and mapping units of the Pacific Survey Area.
 
The approximate number of square kilometers of the soils suitable
 
for farming is given under the respective map units. A more pre
cise "igure after measurement, and for all the mapping units, is
 
given in Table 55, Guide to Mapping Units.
 

A general description cf each soil series and its chemical and
 
physical characteristics is given, followed by brief descriptions
 
of the mapping units in which the present land use, crop adapta
bilities, and required conservation practices are stressed.
 

The colors given for the soils in this chapter are moist colors,
 
(Both moist and dry colors are given for selected soil series in
 
chapters VI and VII). Life zones referred to ir the soil descrip
tions are described in subchapter II. E. page 35.
 

Preceeding the name of each mapping unit is a symbol in paren
thesis which identifies the mapping unit on the detailed 1:20,000 
soil maps included in the Soil and Land Capability Annex. Listed 
at the end of the description of each mapping unit is the capa
bility unit in which the mapping unit has been placed. The land 
class symbol of the capacility unit is the other, symbol (besides 
the mapping unit symbol) that appears on the detailed soil map.
 
The page on which each capability unit is described can readily
 
be found by again referring to Table 55.
 

Soil Scientists and students will find detailed descriptions of
 
series typical of each subgroup in the chapters on soil forma
tion, classification, and genesis. Many of the terms used in
 
the soil descriptions and other sections of the report are de
fined in the Glossary.
 

11-293
 



1. AMALIA SERIES (AA)
 

The Amalia 	series consists of deed to moderately deep, welldrained, dark-brown soils 
derived 	from old alluvium washed from
volcanic ash-covered uplands and deposited on 
level to very gently sloping plains 
south of Nandaime. 
 The soils are associated
with Nandaime and vertic soils.
 

Representative Profile of Amalia clay loam:
 

0 to 13 	centimeters, dark-brown, friable clay loam;
moderately strong, 
subangular blocky struc
ture; plentiful 
roots; neutral.
 

13 
 to 25 	centimeters, dark-brown, friable silty clay

loam; moderately strong, subangular blocky
structure; 	plentiful 
roots; neutral.
 

25 to 45 centimeters, dark-brown, 
friable silty clay
loam; moderately strong, subangular blocky
structure; 	plentiful 
roots; neutral.
 
45 to 68 
centimeters, reddish-brown, 
very firm clay;
dark-brown 	fine mottles 
are common; weak,
medium, 	and 
fine prismatic structure; few
 

fine roots; slightly acid.
 
68 to 90 centimeters, reddish-brown, firm clay 
to


clay loam with many fine and 
black mottles;
moderate, medium and fine subangular blocky
structure; 	few roots; slightly acid.
 
90 to 	 115 centimeters, brown to dark-brown, friableto firm 	clay 
loam with few fine mottles,


black in color; weak, medium and fine subangular blocky structure; very few roots;

slightly acid.
 

The Amalia 	soils 
have moderately slow permeability, high available moisture capacity, and 
a deep root zone. 
 They are moderately high 	in organic matter 
in the
the upper part of the 	
surface layers, moderate in
soil, 


are high 	
and low in the lower part. The soils
in bases; base saturation 
is more 	than 85 
percent in 	the
subsoil. 
 Available potassium is medium but phosphorus is defi

cient. 
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These soils occur in the subhumid transition of the Subtropi
cal Moist Forest zone. They 
are used mostly for irrigated sugar
 
cane, corn, and pasture.
 

(AAa_Aialia clay loam, 0 to 
1.5 percent slopes
 

This typical soil on nearly level slopes occurs south of

Nandaime. Textures of surface are dominantly clay loam,

but included 
are some silty clay areas. The total extent
 
is approximately 8.2 square kilometers. 
 Of this total,

about 42 percent of it was in irrigated sugar cane in 1969,

35 percent in corn, 18 percent in irrigated rice, 4 percent

in coffee, and 1 percent in vegetables.
 

The soil is well suited to 
crops that leave a high value
 
of organic residues; also rice, kenaf, irrigated sugar cane,

and pasture. It is moderately well suited to most other
 
row crops, but poor for unirrigated bananas. Simple conser
vation measures, including contour farming, 
are required for
 
annual row crops. No special measures are needeu for peren
nial row crops. (Capability unit ile-4.1)
 

(AAb) Amalia clay loam, 1.5 to 4 percent slopes
 

Near drainageways the Amalia soil 
has slopes that exceed 1.5
 
percent. 
 The total extent of this soil is approximately 2.6
 
square kilometers. About 90 percent of it was 
in pasture in

1969 and 10 percent in irrigated sugar cane. The soil has
 
most of the same crop adaptabilities and requires the 
same

conservation practices as the typical soil (AAa). In addi
tion, for annual row crops, a simple terrace system is
 
needed. (Capability unit IIe-4.1)
 

2. ARGELIA SERIES (AG)
 

The Argelia series consists of deep and moderately deep, well
drained, medium-textured soils 
derived from relatively recent
 
volcanic ash 
in the upper part of the profile and from older
 
volcanic ash in the 
lower part of the profile. They occur on

the high plains at the 
base of Volc~n Casita, southeast of its
 crater. The soils are associated chiefly with steep land types.
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Representative Profile of Argelia loam:
 

0 
to 24 centimeters, black, friable loam; 
coarse,
medium, and fine granular structure; abundant roots; neutral.
 
24 to 
 55 centimeters, 
very dark gray, friable loam;
coarse, medium, and 
fine subangular blocky
structure; abundant roots; slightly acid;
abrupt lower boundary.
 
55 to 103 centimeters, very uark brown, 
friable clay
loam with abundant very fine gravel; 
coarse,
medium, and fine subangular blocky structure; abundant roots: 
slightly acid.
 

103 to 121 centimeters, 
dark yellowish-brown, friable

clay loam with 
a small amount of coarse and
very coarse gravel; coarse subangular blocky
structure; abundant roots; 
slightly acid.
 

The Argelia soils 
are very porous. They 
have moderate permeability, high available moisture holding capacity, and
erately deep root a deep to modzone. 
 The soils are high 
in organic matter in
the upper half meter and moderately high 
to moderate
half. They are moderately high 
in the lower
 

subsoil in bases; base saturation of the
is more than 50 percent. 
 Readily available potassium is
high, but phosphorus is low. 
The soils occur 

ical 

in the cool subtropical transition of the Trop-
Moist Forest life 
zone. They are
production of coffee, although small 
used principally for the
 

areas 
are 
used for pasture
and corn.
 

_(AGa) Argelialoam,0 to1.5per~entslopes
 

The typical 
soil with nearly level slopes has 
a total
of approximately 1.9 square kilometers. 
extent
 

In 1968, about 94
percent of it was 
in coffee and 6 percent of it 
in corn.
 
The soil 
is well suited to 
coffee, sorghum, cassava, and
corn; moderately well 
suited

cluding beans. 

to most other row rops, in-

No special 

Fertilizer is needed for satisfactory yields.
practices, except good management,
for the conservation of this 
are required


soil. (Capability unit 1-6)
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(AGa2) Argelia loam, 0 to 1.5 percent slopes, slightly
 
eroded 

This soil is similar to the typical soil but has a 
slightly shallower surface layer because of erosion. 
total extent is approximately 1.2 square kilometers. 

The 
In 

1968, all 
of it was in corn, and all fields were terraced.
 

The soil js the same suitabilities as the typical soil.
 
Simple practices are needed for the conservation of this
 
soil when intertiiled row crops are grown. These include
 
contour tillage, minimum tillage, the return of crop res
idues to the soil, and the use of fertilizer. On long

slopes a simple terrace system is needed. (Capability
 
unit IIe-6)
 

(AGb) Argelia loam, 1.5 to 4 percent slopes
 

This soil with very gentle slopes is similar to Argelia

loam, 0 to 1.5 percent slopes, slightly eroded, and has
 
about the same degree of erosion. The total extent is ap
proximately 2.1 square kilometers. In 1968, about 48 per
cent of it was in coffee, 9 percent in corn, 12 percent in
 
pasture, aoid 31 percent in woodland.
 

The soil is well suited to coffee, sorghum, cassava, and
 
corn, and moderately well suited to most other row crops,

including beans. The conservation hazard is greater than
 
on the soils having 0 to 1.5 percent slopes because of more
 
rapid runoff. Generally simple measures such as the return
 
of crop residues to the soil, minimum tillage, two-way till
age, and contcur farming are required for conservation of the
 
soil. On long slopes, a simple terrace system with grassed
 
waterways is required. Fertilizer is needed for satisfac
tory crop yields. (Capability unit lie-6)
 

(AGc) Argelia loam, 4 to 8 percent slopes
 

This soil is inextensive. The total 20 hectares area was in
 
a coffee crop in 1968. It is suited to the same crops as
 
the typical soil on 0 to 1.5 percent slopes, but complex

practices, such as terraces with grassed waterways are re
quired for conservation of the soil. (Capability unit
 
IIIe-6)
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(AGd) Argelia loam, 
8 to 15 percent slopes
 

This soil on strong slopes has 
a total 
extent of approximately 80 hectares. 
 In 1968, about 80 percent of it was
in coffee, 8 percent in pasture, and 12 
percent in woodland.
The soil is best suited to 
pasture and coffee,
erately well suited to citrus 
but is mod

lizer 
and other tree crops. Fertiis needed for all 
crops. (Capability unit IVe-6)
 

(AGpc) Argelia stony loam, 4 to 
8 percent slopes
 
This soil 
is similar to 
the typical soil, 
except for slope
gradients and scattered stones 
on the surface.
are slightly eroded. Most areas
The total extent of the soil
proximately 1.5 is apsquare kilometers. 
 In 1968, about 91 percent was 
in coffee and 9 percent in pasture.
 

The soil 
is best suited to pasture but 
is also suited to
coffee under the hand cultivation methods used for the 
production of coffee in the country today. 
 These methods maintain a vegetative cover on 
the surface, thereby reducing the
hazard of erosion. (Capability unit IBe-6)
 

3. AMATITAN SERIES 
(AM)
 

The Amatitan series consists of deep, well-drained soils having
reddish clay subsoils of good structure. They appear
veloped from volcanic ash. to be de-
The upper part of the soil
to be developed from more appears

recent ash than 
the lower part.
soils occur The
on the nearly level 


east of Leon 
to gently sloping plains southin the 
vicinity of Hacienda Amatitan. They are
associated with the Le6n, 
La Paz Centro, and Concepci6n series.
The Amatittn 
soils are similar in color to the La
soils, Paz Centro
and also to the Chilamatillo soils, 
which occur 
in the
vicinity of Ti-itapa, but they are 
lighter in texture.
 

Representative Profile of Amatit6'n clay loam:
 

0 to 27 centimeters, 
very dark brown, firm clay

loam; strong, medium granular structure;

abundant fine roots; 
slightly acid.
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27 to 43 centimeters, very dark brown, firm clay;
moderately strong, coarse and medium an
gular blocky structure; abundant fine 
roots; slightly acid. 

43 to 75 centimeters, dusky-red, very firm clay; 
very strong, coarse and medium angular 
blocky structure; few fine roots; 
slightly acid. 

75 to 150 centimeters, dark reddish-brown, very 
firm clay; moderately strong, medium and 
fine angular blocky structure; few very
fine roots in the upper half of this ho
rizon, none in the lower half; neutral. 

150 to 180 centimeters, brown to dark-brown, friable 
sandy clay loam; massive; abrupt and 
smooth boundary.
 

The Amatitan soils in some places have a thin broken layer of
 
talpetate below depths 
of aboui 40 centimeters.
 

The Amatitan soils have moderate permeability, moderate availa
ble moisture capacity, and a moderately thick root zone. They

have a moderate amount of organic matter in the surface and sub
soil, although extensive areas that are 
eroded are low in organic

matter. 
 The soils have moderate amounts of exchangeable bases

and base saturation of 63 to 
69 percent in the different horizons.
 
Available potassium is high but phosphorus is deficient.
 

The soils are 
in the suhhumid transition of the Subtropical Moist
 
Forest life zone and are used chiefly for crops.
 

(AMa) Amatitan clay loam, 0 to 1.5 percent slopes
 

Most of this typical soil with nearly level slopes is located
 
in two areas, one covering about 250 hectares, occurs 12 kil
ometers west of La Paz Centro. The other area of about 10

hectares is located 7.5 kilometers northwest of La Paz Centro. 
The total extent of this 
soil is 2.6 square kilometers. In
 
1968, about 55 percent of the total area was 
in pasture, 32
 
percent in corn or sorghum, and 13 percent in cotton.
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The soil 
is well suited to sorghum, corn,
moderately well and cotton. It is
suited to 
most other acclimate crops but is
poor for bananas. Runoff from this 
soil -ismedium, and the
hazard of erosion 
is slight to negligible. Ordinary good management practices which 
include the return
to ef crop residues
the soil, minimum tillage, and 
the use of fertilizer are
adequate for the conservation of this 
soil when intertilled
annual 
row crops are grown. (Capability unit 1-4.1)
 

(AMa2) Amatitan clay loam, 0 to 
1.5 percent slopes slightl

eroded 

This soil with nearly level slopes 
is similar to
cal soil but has the typilost some 
of the surface layer by erosion.
It occurs 
in areas that range in size from 10 
to 320 hectares. 
 The total extent is approximately 6.3 square
meters. Most of the kilo..
soil is located west and south of La
Paz Centro, 
 In 1968, about 54 percent of
was in corn the total area
or sorghum, 33 
percent in cotton, 
12 percent
in pasture, and I percent in subsistence crops. 
 About
half of the cotton fields were 
terraced.
 

The soil has the same 
suitabilities

clay loam as the typical Amatitan
on 0 to 1.5 percent slopes (AMa). 
 The soil
medium runoff, and for has
intertilled annual
conservation measures 

row crops requires

which include the return of crop
idues resto the soil, the use of fertilizers, minimum tillage,
contour farming, and a gradient terrace system with grassedwaterways. (Capability unit 
ile-4.1)
 

(AMb) Amatitan clay loam, 1.5 
to 4 percent slopes
 
This soil is similar to 
the typical soil but has 
very gentle slopes and is slightly eroded. 
 Most of 
it is deep, but
some small areas 
are moderately deep.
from 3.5 The soil is located
to 14 kilometers northwest of La 
Paz Centro.
occurs in areas that range in 

It

size from 10 to more
800 hectares. than
The extent of this 
soil is approximately
28.9 square kilometers. 
 In 1968, about 46 percent of the
total area 
was in cotton, 31 
 percent in pasture, 22 percent
in corn or sorghum, and 
1 percent in woodland and subsistence crops. 
 About one-half of the 
cotton fields were 
ter

raced.
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The soil has the same suitabilities as the typical Amatita'n
 
clay loam on 0 to 1.5 percent slopes (AMa). Conservation
 
measures such as the return of crop residues to 
the soil,

the use of fertilizers, minimum tillage, contour farming,

and a gradient terrace system with grassed waterways are
 
essential for intertilled annual row crops. (Capability
un-st lie-4.1)
 

(AMb2) 	Amatitan clay loam, 1.5 to 4 percent slopes, moder
ately eroded
 

This very gently sloping soil has medium runoff and has
 
lost sufficient amounts of the surface soil 
by erosion to
 
impair 	its productivity. It occurs in areas that range in
 
size from 5 to approximately 240 hectares. The total ex
tent is approximately 6.6 square kilometers. Most of the
 
soil is located within 12.5 kilometers west and northwest
 
of La Paz Centro. The soil has depths tnat range from 40
 
to more than 90 centimeters. Included in this mapping unit
 
is one 	area ot 34 hectares that occurs in a depression;

erosion is not a limitation to plant growth here but rather
 
occasional flooding.
 

In 1968, about 45 percent of the total area was in corn or
 
sorghum, 35 percent in cotton, with most of the fields 
ter
raced, 	and 20 percent in pasture.
 

The soil is moderately well suited to most acclimated crops.

However, it is poor for bananas, plantains, and cassava.
 
The soil needs protection against fhrther erosion. For
 
intertilled annual row crops, conservation practices include
 
the return of crop residues to the soil, cover and green
 
manure crops, the use of fertilizers, minimum tillage, 
con
tour farming, and a gradient terrace system with grassed

waterways. Ordinary good management practices are ade
quate for perennial row crops. (Capability unit IIIe-4a.l)
 

(AMb3) 	AmatitIn clay loam, shallow, 1.5 to 4 percent slopes
 

This soil on very gentle slopes has depths that range from
 
25 to 40 centimeters. The soil has moderately rapid runoff
 
and has lost much of the surface soil bv erosion. As a con
sequence the root zone is shallow and 
the available moisture
 
capacity is low. The soil, which occurs in two 
areas of 31
 
to 237 	hectares, is located from 8.6 to 10 
kilometers west
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of La Paz Centro. 
 The total extent of this 
soil is 2.7
square kilometers. 
 In 1968, 
about 80 percent of the total
area was in pasture and 20 
percent in corn 
or sorghum.
soil is toe severely eroded and 
The
 

too shallow for most
vated crops. culti-
It is best suited to 
pasture and woodland.
(Capability unit 
IVe-4.1)
 

(AMc) Amatitn clay loam, 4 to 8 percent slopes
 
This gently sloping soil has 
depths that range from 40 
to
more 
than 90 centimeters. 
 It has moderately rapid runoff
and most areas are moderately eroded.
mostly in areas The soil occurs
that range in size from 10 
to about 120 hectares in size. They are 
located about nine kilometers west
and slightly north of La 
Paz Centro. 
 The total extent of
this soil is approximately 2.4 
 square kilometers.
about 56 In 1968,
percent was 
in pasture, 22 
percent in cotton, 21
percent in corn or sorghum and I percent in installations. 
The soil is well 
suited 
to corn, cotton, arid sorghum, and
moderately well to
suited 
 most other acclimated crops
poor for bananas. 
 Row crops 

but
 
require simple corservation
measures 
such as 
the return 
of crop residues to 
the soil,
cover and green manure crops, the 
use of fertilizers,
minimum tillage. and
Other practices that are for
essential
intertilled annual 
row crops include contour farming and a
gradient 
terrace system with grassed waterways. (Capability unit Ilie-4.1)
 

(AMc2) Amatitan clay loam, shallow, 4 to 
8percent slopes
 
This soil on gentle slopes 
has depths ranging from 25 to
40 centimeters. 
 It has moderately rapid runoff and 
is severely eroded. 
 The soil is located in small
one kilometer west and 

areas within

northwest of La 
Paz Centro. The
tal extent toof this soil is approximately 46 hectares. In
1968, 
about 65 percent of 
it was in pasture, 25 percent in
corn or sorghum, and 10 percent in cotton. 
 This soil is
unsuited to cultivation, and 
its best use is pasture and
woodland. (Capability unit 
iVe-4.1)
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(AMd) Amatitan clay loam, 8 to 15 percent slopes
 

Most of this soil on srrongly sloping areas is shallow ex
cept for some small areas that have depths ranging from 60
 
to more than 90 centimeters. The soil has moderately rapid

runoff and is severely eroded. It occurs in areas from 5
 
to 50 hectares in size. The total extent of this 
soil is
 
approximately 1.2 square kilometers. In 1968, about 88 per
cent of it was in pasture and 12 percent in corn 
or sorghum.

Because of the high conservation hazard, this soil is best
 
suited to pasture and woodland. (Capability unit IVe-4.1)
 

4. ARGOLLA SERIES (AO)
 

The Argolla series consists of deep, well-drained, medium tex
tured soils derived from volcanic ash deposited on the nearly

level to strongly sloping plains west, northwest, and southwest
 
of Leon.
 

Representative Profile of Argolla loam:
 

0 to 14 centimeters, very dark grayish-brown, 
friable loam; medium and fine granular 
structure; abundant fine roots; neutral. 

14 to 32 centimeters, very dark brown to very
dark grayish-brown, friable loam; medium 
and fine subangular blocky structure; 
plentiful fine and very fine roots, neu
tral. 

32 to 83 centimeters, very dark grayish-brown, 
friable loam to clay loam; coarse, me
dium and fine subangular blocky struc
ture; plentiful fine and very fine 
roots; neutral. 

83 to 116 centimeters, dark-brown, friable clay 
loam; medium and fine subangular blocky 
structure; few very fine roots; neutral. 

116 to 130 centimeters, dark-brown, friable clay 
loam to clay; coarse, medium and fine 
subangular blocky structure, few very 
fine roots. 
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The Argolla soils 
are associated with the Guadalupe, Goyena,
Leon and 
Telica soils. 
 They have moderate permeability, moderate available moisture, and 
a moderately thick root zone.
ganic matter content is moderate. Or-

The soils
with bases; base saturation of the subsoil 

are well supplied

is more than
cent; potassium content 75 peris high, but phosphorus is low.
 

Argolla series 
occur 
in the Subtropical 
Moist Forest. 
 The land
is used chiefly for cotton, although small 
areas are 
used for
corn, sorghum,and pasture.
 

AOa)Argolla loam, 0 to 1.5 percent sIopes
 
The typical soil 
has nearly level 
slopes. 
 It occurs
in two localities, mainly
one 2.5 kilometers northwest of Leon and
the other one 
about 6 kilometers northiwest of the
The total extent same city.
 
cally all 

is about 4.2 square kilometers. Practiof this soil 
is used for the production of cotton. 

well 

Only about three percent is in pasture. The soils are
suited t' sorghum, sesame, peanuts, corn, 
cotton,
cassava, irrigated sugar cane 
and castor beans.
moderately well They are
suited to 
most other 
row crops but
for bananas, except under 
poor


irrigation.
 
Simple conservation practices, including the 
return of
crop residues 
to the soil and minimum tillage
ally adequate for are generthese crops, except where slopes exceed
one percent. 
 Here 
a simple terrace 
system is needed. Fertilizer is necessary for satisfactory yields of all 
crops.

(Capability unit I-1)
 

(AOa2) Argolla loam, 0 to 
1.5 percent slopes, slightly

eroded
 

This soil 
differs from the typical 
soil
shallower surface soil 
in having a slightly


and less orqanic matter because of
loss by erosion. 
 One block of this 
soil occurs about nine
meters northwest of Le6n and another about 11 
kilo

west of the kilometers
same city. 
 The total extent is about
square kilometers. 7.3
Practically all
the production of cotton, and only 
of the soil is used for
 
a small area
ture. The is in pasland in cotton is terraced.
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The same crops are adapted to this soil as are to tile typ
ical soil, but complex practices, including a terrace system,
 
are necessary for the conservation of the soil when annual
 
row crops are grown. Crop residues should be returned to
 
the land. Minimum tillage and contour farming are other es
sential practices. For perennial crops, simple conservation
 
practices are generally adequate. Fertilizer is needed for
 
all crops. (Capability unit lie-l)
 

(AOb) Argolla loam, 1.5 to 4 percent slopes
 

This soil on very gentle slopes has a total area of approx
imately 4.8 square kilometers. Most of it is slightly to
 
moderately eroded. About 42 percent of its total area is
 
used for cotton production, 20 percent for corn and sorghum,

20 percent for pasture, and 18 percent for urban areas.
 
The soil is adapted to the same crops as the typical soil,
 
but complex practices, including a terrace system, 
are
 
necessary for the conservation of the soil when annual row
 
crops are grown. The return of crop residues to the soil,

minimum tillage, contour farming, and the use of fertilizer
 
are also necessary. (Capability unit IIe-l)
 

(AOc) Argolla loam, 4 to 8 percent slopes
 

This soil occurs in the same general locality as other Argo
lla soils. Most areas of this soil are moderately eroded.
 
Most are deep, but included is an area of about 50 hectares
 
which is moderately shallow and has slopes that are less
 
than 4 percent; it is used for pasture. The total extent
 
of the soil on gentle slopes plus included areas of very

gentle slopes is about 6.1 square kilometers. Of this total
 
area, about 55 percent is used for pasture, 35 percent for
 
cotton production, and about 10 percent for corn. Practically

all of the fields in cotton are terraced.
 

This soil is suited to the same crops as the typical soil,

but complex practices are required for the conservation of
 
the soil when annual row crops are grown. These practices

include a terrace system with grassed waterways or con
crete outlets. Other practices, either with or without
 
terraces, include contour farming, minimum tillage, the 
use
 
of fertilizer, and the return of crop residues to the land.
 
These simple practices are generally adequate for annual
 
row crops. (Capability unit IIIe-l)
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(AOd)Argolla loam,._8 
to 15 percent slopes
 
This soil 
is more 
eroded than the typical soil, and in
few places it is shallower, ranging from 40 

a
 
meters in depth. to 60 centi-
The total extent
kilometers. is about 3.2 square
About 80 percent of 
it is in pasture, 10
cent in corn, and per10 percent in urban 
areas.
 
Because of the high 
conservation hazard, this 
soil is best
suited for pasture and for tree crops. 
 (Capability unit
IVe-l)
 

5. ARGENTINA SERIES 
 (AR)
 
The Argentina series consists of deep, well-drained, reddish-brown
soils having a dark grayish-grown surface soil
slowly permeable gray clay. 

and underlain by a
The soils are derived from recent volcanic ash which overlies old alluvial 
deposits of clay.
 
They occur on nearly level 
to undulating plains about 30
ters northwest of Chinandega, kilomeor 15 kilometers west and north of
Ingenio Monterrosa. 
 Closely associated with Argentina soils 
are
the Santa Maria soils.
 

Representative Profile of Argentina clay loam:
 

0 to 25 centimeters, very dark grayish-brown, 
very friable clay loam; fine subangularblocky structure; many roots; neutral. 

25 to 49 centimeters, dark reddish-brown, friableclay; medium and fine subangular blockystructure; roots common; neutral. 
49 to 67 centimeters, as horizon above but fewer 

roots. 

67 to 82 centimeters, reddish-brown, firm clay;medium subangular blocky structure; fewroots; slightly acid. 

82 to l00 centimeters, dark grayish-brown tograyish-brown, very firm clay of slowpermeability; medium and fine subangularblocky structure; no roots; strongly acid. 
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The Argentina soils have moderate permeability, moderately high

available moisture, and moderately deep root zone. Organic mat
ter content is moderately high in the surface soil, moderate in
 
the upper subsoil, and low in the lower part of the subsoil.
 
The soils are well supplied with bases. Base saturation exceeds
 
65 percent. Potassium content is medium, but phosphorus is defi
cient.
 

Argentina series occur in the very moist transition of the Sub
tropical Moist Forest life zone. Some areas at present are in
 
open forest, and brush. Most of the soil is cleared and used
 
for pasture and the production of corn and cotton.
 

(ARa) Argentina clay loam, 0 to 1.5 percent slopes
 

The typical soil on nearly level slopes has a total extent
 
of 1.0 square kilometer and is entirely in pasture. It has
 
slow runoff, but receives runoff from surrounding higher
 
lying areas and is occasionally inundated for a short time.
 
A diversion is required to intercept this runoff if inter
tilled row crops are grown.
 

The soil is moderately well suited to most row crops and well
 
suited to corn, sorqhui, cotton, and irrigated sugar cane.
 
It is poorly suited to bananas. Simple conservation prac
tices, including the use of fertilizer, are needed for most
 
crops, but a simple terrace system is required for annual
 
row crops on slopes that exceed one percent. (Capability
 
unit Ilie-4.1)
 

(ARb) Argentina -clay loam, 1.5 to 4 percent slopes
 

This soil on very gentle slopes has a total extent of
 
1.3 square kilometers. About 80 percent of it is used
 
for pasture and the rest for cotton. It is suited to
 
the same crops as the typical soil (ARa) on nearly level
 
slopes and requires the sa'ie but somewhat more intensive
 
conservation practices. (Capability unit lie-4.1)
 

11-307 "p 



.(ARc) Argentina clay loam, 4 to 
8 percent slopes
 
This gently sloping soil 
has 	a total extent of about 1.5
square kilometers. 
 About 50 percent of th4
pasture, 20 percent 	 s area is in
in corn,

It is suited 	

and 10 percent in woodland.
to 

on nearly level 

the same crops as the typical soil (ARa)
slopes and 
requires the same conservation
practices. However, cover and green manure crops and 
a
cumplex system of contour terraces 
or concrete outlets 	
with grassed waterways
are necessary to 
control 
runoff.
(Capability unit 
IIIe-4.1)
 

6. 
 BUENOS AIRES SERIES 
 (BA)
 
The Buenos Aires series 
consists of deep, well-drained soils derived from recent volcanic ash overlying older sediments. They
occur 
in a broad north-south strip parallel
Lake Nicaragua. 	 the coast of
The strip extends to 

to 

north of the 	 about seven kilometers
city of Rivas and 
three kilometers south of Rivas.
 

Representative Profile of Buenos Aires 
loam:
 

0 to 15 centimeters, very dark brown, 
friable
loam, fine granular structure; abundance
of very fine rocts; neutral.
 
15 	 to 
 27 centimeters, as 
above but with a fine
and very fine subangular blocky struc

ture.
 

27 to 
 38 centimeters, dark grayish-brown, 
very
friable loam; 
fine and mediun subangular
blocky structure; abundance of rcots;

neutral.
 

38 	 to 
 127 	centimeters, very friable stratified loam;
firie 
and 	medium subangular blocky structure; 
few 	very fine roots; neutral. Colors
of layers in sequence are 
as follows: dark
grayish-brown, dark-brown, very dark
grayish-brown, and dark reddish-brown.
 
127 to 
 162 centimeters, very dark grayish-brown,


friable loam to clay loam, changing to
dark yellowish-brown color below 150
timeters; cenfine and very fine subangular
blocky structure; very few roots; neutral.
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The Buenos Aires soils have moderate permeability, moderately

high available moisture capacity, and 
a deep root zone. Organic matter is moderate; it is highest in 
the upper 40 centi
meters. The soils 
are well supplied with bases. Base satura
tion is generally more 
than 70 percept in the subsoil. The

soils have medium to high content of potassium. They are gen
erally low in phosphorus, except where phosphorus has been
 
applied to the surface soil.
 

Buenos Aires series 
occur in the warm tropical transition of

the Tropical Premontane Moist Forest life 
zone. They are

used chiefly for irrigated sugar cane, corn, and sorghum. 

(BAa) Buenos Aires loam, 0 to 1.5 percent slopes
 

The typical soil with nearly level slopes has a total area
 
of about 15.8 square kilometers. Sixty percent of it

is in irrigated sugar cane, 25 percent in corn, sorghum

and peanuts, 10 percent in pasture, and 5 percent in

irrigated bananas. The soil 
is well suited to practi
cally all acclimated crops.
 

Runoff from this soil is medium, and the erosion haz
ard is slight. No special practices, except good man
agement are required for the conservation of this soil.
 
(Capability unit I-1)
 

(BAb) Buenos Aires loam, 1.5 to 4 percent slopes
 

The Buenos Aires soil with very gentle slopes has a total 
area of about 59.4 square kilometers. Of the total area,

about 25 percent of it is in irrigated sugar cane, 20 per
cent in corn, 15 percent in subsistence crops, 12 percent

in pasture, 5 percent in cotton, and 3 percent in bananas.
 
The cotton fields are terraced. 

The Buenos Aires soil with 
very gentle slopes is well suited
 
to most acclimated crops. Annual row 
crops require simple

conservation practices such contour tillage, minimum
as 

tillage, and the 
return of crop residues to the soil. Where

slopes exceed one percent, a simple terrace system is neces
sary. Fertilizer is beneficial to crop yields not only

of annual row crops but of others as well. (Capability
 
unit IIe-l)
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Bc) Buenos Aires 
loam, 4 to 8 percent slopes
 
This soil 
having gentle slopes has 
a total
12.1 extent of about
square kilometers. 

corn, In 1969, 50 percent of it was in
20 percent in sugar cane, 20 percent in subsistence
crops, and 
10 percent in pasture.
 
The soil 
has medium runoff, and 
most areas
moderately eroded. are slightly to
The soil 
is well .;uited to
mated crops, most acclibut complex practices
conservation of 

are required for the
the soil 
when intertilled
grown. row crops are
The practices include 
a terrace system with grassed
waterways. 
 Simple conservation practices,
the soil on as indicated foi
gentle slopes (BAb), 
are necessary for other
crops. (Capability class 
Ilie-l) 

(BAd) Buenos Aires loam, 8 to 
15 percent slopes
 
This strongly sloping soil 
is located mostly from 3.5
kilometers northwest of Rivas to 5
 on foothills adjoining the
steep Rivas 
soil.
 
The soil has 
moderately rapid runoff and much of the original surface soil 
has been 
lost by erosion.
tent of this soil The total exis approximately

In 1969, 1.9 square kilometers.
50 percent of it was 
in total was 
in corn or sorghum; the 
remainder was 
in pasture.
 
The soil is well 
suited to 
most acclimated crops but the
conservation hazard is too great for growing
crops. annual row
Some perennial

plantains, crops, such as cassava
can be grown, 

row 
and
but the high
special conservation measures makes 

cost of the required

it umprofitable. 
 (Capability unit 
IVe-l)
 

7. 
 BELLA CRUZ SERIES (BC)
 
The Bella Cruz 
series 
consists of deep and moderately deep, welldrained soils having a dark-brown surface soil,
talpetate or a layer of broken
hardpan fragments

and a dense clay subsoil 

in the upper part of the subsoil,
 
pumice. developed from the underlying white
The upper part of the 
soil appears
recent volcanic ash. to be developed from
The soils 
occur on nearly level
sloping, ash-covered plains to strongly
that are
and gravel. underlain by pumiceous sand
These plains occur 
in the 
valley between Cordillera
del Pacifico and 
the 
Chiltepe Peninsula.
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The soils are associated with Los Brasiles soils which occur at
 
slightly lower elevations in the valley and with the Mateare and
 
Chiltepe soils that occur on the higher parts of the alluvial
 
fans on the eastern rim of the valley.
 

Representative Profile of Bella Cruz clay loam:
 

0 to 8 centimeters, very dark brown, friable clay 
loam; weak, medium and fine granular struc
ture; plentiful fine roots; slightly acid; 
abrupt smooth boundary. 

8 to 20 centimeters, dark-brown, friable clay loam; 
weak, medium and fine granular structure; 
plentiful fine roots; slightly acid; abrupt 
smooth boundary. 

20 to 28 centime ters, yellowish-red fragments of 
talpet:.te or hardpan, yellowish brown when 
dry; extremely firm; fine and very fine 
roots pass through cracks between talpetate 
fragments; abrupt smooth boundary. 

28 to 65 centimeters, dark-brown, firm clay; weak, 
medium angular and subangular blocky struc
ture; few fine and very fine roots; neutral; 
abrupt and smooth boundary. 

65 to 120 centimeters, white, loose fine and very 
fine pumice; few to common very fine roots; 
neutral. 

The depth to the broken talpetate layer ranges from 18 to 50 cen
timeters. The thickness of this layer ranges from 7 to 18 centi
meters. Depth to the underlying pumice ranges from 50 to more
 
than 100 centimeters; this is the thickness of the root zone.
 

The Bella Cruz soils have moderate permeability and moderate 
available moisture capacity. Yhe talpetate layer impedes root
 
penetration only slightly. The soils are moderately high in
 
organic matter in the surface and subsurface layers and moder
ate in the subsoil. Exchangeable bases are moderately high in
 
the surface and subsurface and moderate in the subsoil. Base
 
saturation of the soil is more than 75 percent. The soils are
 
high in available potassium. Phosphorus content is medium in the
 
surface and subsurface but very low in the subsoil.
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Bella Cruz series occur 
in the moist transition of the Subtropical Dry Forest life 
zone. 
 The soils 
are used chiefly for cotton, corn, sesame, and pasture. 

(BCa) Bella Cruz clay loam, 0 to 1.5 percent slopes
 
This soil 
occurs 
on the nearly level 
plains
of Bella Cruz. in the vicinity
It is deep and is slightly eroded.
tent is approximately 2.9 square kilometers. 

Its ex
38 percent of the In 1968, about
total 
area was in pasture, 58 
percent in
cotton, 3 percent in corn 
or sorghum, and I percent in urban areas.
 

The soil is well 
suited to sesame, sorghum, and 
irrigated
sugar cane; 
it is moderately well 
suited to
cassava, and corn, cotton,
kenfa. 
 This soil receives runoff water from
the adjacent higher-lying soils, and
needed near the 
a field diversion is
 

practices 
base of steep slopes. Other conservation
include one or more of the following: the returnof crop residues to the cil, minimum tillage, contour
farming, and 
the use of ;-'rtilizer. 
 A gradient terrace
system 
is needed where slopes exceed 
one percent. (Capability unit Ilie-3)
 

(BCb) Bella 
Cruz clay loam, 1.5 to 
4 percent slopes
 
The soil occurs on 
the gently undulating plains between
Bella Cruz and 
flateare. 
 It has moderately slow runoff
and i slightly eroded. 
 The total extent
approximately of this soil is
7.8 square kilometers. 
 In 1968, about 33
percent of 
it was in pasture, 22 percent in corn
5 percent or sorghum,
in urban uses, 
and 40 percent in cotton 
with about
a fifth of the 
fields terraced.
 

The soil is suited to the

conservation practices 

same crops and requires the same
as the Bella 
Cruz clay loam, 0 to
1.5 percent slopes. 
 In addition, 
a gradient terrace system
is needed. (Capability unit IlIe-3)
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(BCb2) 	Bella Cruz clay loam, 1.5 to 4 percent slopes, mod
erately eroded
 

This soil occurs in several places near Bella Cruz and also
 
southeast of Mateare. It has lost 
some of the surface soil
 
by erosion. Most areas have a moderately shallow root zone.
 
The total extent of this soil is approximately 3.7 square

kilometers. In 1968, about 58 percent of it was in cotton,

36 percent in pasture, 5 percent in urban uses, and I per
cent in corn or sorghum.
 

The soil is moderately well suited to sesame, corn, and

sorghum and well suited to irrigated sugar cane. It is poor

for most other crops and unsuited for bananas. Simple con
servation practices, including one 
or more of the following,
 
are necessary: return of crop residues, cover and green ma
nure crcs, fertilizer, minimum tillage, and contour farming.

On long slopes a terrace system with grassed waterways is
 
needed. (Capability unit IIIe-3a)
 

(BCc) Bella Cruz claILoam, 4 to 8 percent slopes 

The main areas of this soil occur northwest of Bella Cruz.
 
The soil is moderately eroded and in general has a moder
ately shallow root zone. The total extent of this soil is
 
approximately 4.2 square kilometers. In 1968, about 65 per
cent of it was in cotton, 28 percent in pasture, and 7 per
cent in corn or sorghum.
 

The soil is moderately well suited to most intertilled row
 
crops. It is poor 
for sugar cane, rice, and plantains; and
 
unsuited for bananas. Because of moderately rapid runoff,

the soil requires a gradient terrace system with grassed

waterways or other suitable outlets for disposal 
of runoff
 
waters 	when inter-tilled annual row crops are grown. In
 
addition, some simple conservation practices are needed for
 
both annual and perennial row crops. These include contour
 
farming, minimum tillage, the use of cover 
and green manure
 
crops, fertilizer, and the return of crop residues to the
 
soil. (Capability unit IIIe-3.1)
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(BCd) Bella Cruz clay loam, 
8 to 15 percent slopes
 
The largest area of this soil 
occurs

JiloA. east of the Laguna de
The total extent of this 
soil is approximately 3.8
square kilometers. 
 The soil is moderately eroded and has
a moJerately shallow 
root zone. In 1968, about 64 
percent
of the total area was 
in pasture, 23 
percent in woodland,
5 percent in cotton, 4 percent in corn 
and sorghum, and 4
percent in urban 
uses. Because of 
the erosion hazard, the
soil is best 
suited 
to pasture. (Capability unit IVe-3.1)
 

(bCxa) Bella Cruz 
clay loam, overwash phase, 0 to 
1.5 per
cent slopes-


This soil differs from the 
typical Bella Cruz soil
presence of by the
a 
20-to-40- centimeters thick surface layer of
recent alluvium over 
the typical !eila 
Cruz soil. The soil
occurs on nearly 
level plains southeast of Bella Cruz
the base of the Cordillera at 
eroded by runoff 

del Pacifico and is slightly
froi. the 
adjacent higher-lying areas,
total extent is approximately The

2.0 square kilometers.1968, about 3' percent of thp total area was in 
In 

percent in pasture, 15c':rn or sorghum, i percent in subsistence crops,and 40 percent in cotton. About one-tenth of 
the cotton
 
fields 
were terraced.
 

The soil is suited to the 
same crops as the typical Bella
Cruz clay loam, 0 to 1.5 percent slopes and
same conservation practices. requires the
A diversion 
is also needed at
the base of steep slopes to 
intercept runoff from surrounding
higher-lying areas. 
 (Capability unit IlIe-3)
 

(BCxb) Bella Cruz 
clay loam, overwashphase1.5 to 
4 per
centslopes " 

This soil occurs in the same vicinity as the Bella Cruz clay
loam, overwash phase, 0 to 
1.5 percent slopes (BCxa). Thesoil receives 
runoff from adjacent higher-lying
sl"ghtly eroded. areas and is
The total 
area is approximately 
11.1 square
kilometers. 
 In 1968, about 44 percent of it was 
in cotton
with terraces, 43 
percent in pastur( 
 12 percent in corn or
sorghum, and 1 percent in idle 
land.
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The soil is suited to the same crops as tile typical Bella
 
Cruz clay loam, 0 to 1.5 percent slopes. or
One a combi
nation of several conservation practices are required for
 
row crops. These practices include contour farming, min
imum tillage, the return of crop residues to 
the soil, the
 
use of fertilizer, and a gradient terrace system. A field
 
diversion to 
intercept runoff from adjacent higher-lying
 
areas is also needed. (Capability unit Ilie-3)
 

(BCxc) Bella Cruz clay loam, ovorwash phase, 4 to 8 percent
 
slopes 

This soil 
is similar to the Bella Cruz clay loam, overwash
 
phase, 0 to 
1.5 percent slopes. It occurs on alluvial fans
 
near the base of steep slopes and is slightly eroded. 

The soil has a total extent of approximately 4.1 square

kilometers. In 1968, about 57 percent of the total area
 
was in pasture, 27 percent in cotton with terraces, 11 per
cent in woodland, and 5 percent in corn sorghum.
or 


The soil is hioderately well suited to most intertilled row
 
crops, but poor for sugar cane, rice, and 
plantains; and
 
unsuited for bananas. 
 It requires simple conservation prac
tices plus a gradient terrace 
system with grassed waterways
 
or other constructional outlets for removal of runoff water
 
when intertilled annual 
row crops are grown. Simple con
servation practices are needed for perennial row crops.

(Capability unit IIIe-3.1)
 

8. BUENA VISTA SERIES (BV)
 

The Buena Vista series consists of deep and moderately deep, well
drained, friable, clayey soils of moderately slow permeability.

They are derived in part from tuffs but appear to 
have a surface 
mantle of volcanic ash. They occur on the dissected plateau
south of Buena Vista del Socorro. From Buena Vista they fan out 
as far as IL; kilometers to the southwest, 8 kilometers to the 
south, and 20 kilometers to the southeast. 
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Representative Profile of Buena Vista silty clay loam:
 

0 to 22 	centimeters, dark-brown, friable silty
clay loam with a discontinuous layer ofbroken talpetate, about 10 
centimeters
 
thick, in the 
lower part; medium subangular blocky structure; abundant very
fine roots; slightly acid.
 

22 to 82 centimeters, 
dark reddish-brown, 
friable
 
silty clay loam; medium and fine subangular blocky structure; 
very fine roots,
plentiful; slightly acid.
 

82 to 
 102 centimeters, 
dark reddish-brown, 
friable
loam with some dark yellowish-brown color;

massive; 
few very fine 
roots; slightly
 
acid.
 

102 to 
 120 centimeters, 
brown to dark-brown, 
friable

loam; massive; 
few very fine roots; medium acid; 
abrupt and wavy boundary.
 

120 to + 
centimeters, dark yellowish-brown and
 
very pale-brown weathered tuff.
 

The Buena Vista 
soils have 	moderately slow permeability in the
surface and subsoil 
and moderate 
in the substratum.
moderate available moisture capacity and 	
They have a
 

a deep to moderately
deep root zone. 
 The soils are moderately high
ter in the 	 in organic matsurface layer aad moderate 
in the subsoil.
are well supplied with bases. 	 The soils

Base saturation is over 75 percent. Potassium content 
is medium. Phosphorus, however, is
deficient.
 

The Buena Vista 
soils are associated with the Diriamba, Nandaime,
Santa Teresa, and San Rafael 
soils. Of 
these, the 
Diriamba soils
have a pronounced hardpan layer which 
is impervious 
to roots.
 
The soils occur 
in the subhumid transition of
Moist Forest life 	 the Subtropical
zone. They 
are 
used for pasture and for the
production 	 of corn and sorghum. 
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(Vb) Buena Vista silty clay loam, 1.5 
to 4 percent slopes
 

The typical 
soil on very gentle slopes has a total extent
 
of 10.0 square kilometers. In 1969, about 80 percent of it 
was in pasture and 20 percent in corn or 
a combination of
 
corn with dryland rice, and red beans.
 

The soil is moderately well suited to most acclimated
 
crops. 
 It is well suited to cotton, corn, and sorghum but
 
is of low suitability for bananas. For row crops, a ter
race system with grassed waterways is needed, plus contour
 
tillage, minimum tillage, the use of fertilizer, and the
 
return of crop residues to the soil. (Capability unit
 
IIe-4.1 ) 

(BVc) Buena Vista silty clay loam, 4 to 8 percent slopes
 

The soil on gentle slopes has a total extent of 35.0 square

kilometers. In 1969, was
about 65 percent of it in pasture

and 35 percent in corn, sorghum, dryland rice,and red beans.
 

Runoff from this soil is ,.,edium, and most areas are moder
ately eroded. Depths of the soil range from 40 to more than
 
90 centimeters. The soil is suited to 
the same crops as the

typical soil (BVb) but complex practices are required for the
 
conservation of the soil 
where row crops are grown. These
 
practices include a terrace 
system with grassed waterways
 
or concrete outlets. In addition, contour tillage, minimum
 
cillage, the use of fertilizers high in phosphate, cover and
 
green manure crops, and the return of crop residues to the
 
soil are required. (Capability unit IIIe-4.1)
 

(BVd) Buena Vista silty clay loam, 8 to 15 percent slopes
 

This soil on strong slopes has a total extent of 28.8 square

kilometers. In 1969, about 70 was
percent of it in pasture

and 30 percent in corn, sorghum, and combination of corn
 
with dryland rice and red beans.
 

Runoff from this soil is moderately rapid, and most areas are
 
moderately eroded; a few areas are severely eroded. Depths

of the soil 
range commonly from 40 to 90 centimeters. Be
cause of the high conservation hazard for most row crops, the
 
soil is best suited for pasture. If complex conservation
 
practices are used, the soil is moderately well suited to
 
sisal, cassava, and tree crops. (Capability unit IVe-4.1)
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(BVe) Buena 
Vista 
silty clay loam, 15 to 30 percent slopes
 
The moderately steep 
areas of 
the Buena Vista soil
total extent of about have a
12.0 square kilometers.
about 75 In 1969,
percent of the 
total area 
was in pasture and 25
percent in 
corn and sorghum.
 

Runoff 
from this soil is rapid, 
and most areas are moderately to severely eroded. 
 Depths of the 
soil
from 40 range commonly
to about 90 centimeters. 
 A few areas, however, are
than 40 centimetersless have truncated profiles.cause of the high 
and 

Beconservation hazard, this soilfor cultivation. is unsuitedIt is 
best suited 
for pasture and woodland.
(Capability unit V!e-l.l) 

9. CHILAMATILLO SERIES 
 (C)
 

The Chilamatillo series consists of deep and moderate deep, welldrained, reddish-colored friable clay soils 
developed in
volcanic ash and part from
in part from the 
underlying basic tuff.
occur on nearly level They
to gently sloping plains north of the city
of Tipitapa. 
 The Chilamatillo soils 
are associated with
which occur Vertisols
in depressions and 
swales and the
on
to the north and broad flat plains
east of the Chilamatillo soils. 
 They adjoin the
Zambrano soils 
on the south.
 

Representative Profile of Chilamatillo clay:
 

0 to 22 centimeters, dusky-red, friable to 
firm
clay; strong, medium to 
fine granular

structure; abundant fine roots; medium

acid; 
abrupt and smooth 
boundary.
 

22 to 36 centimeters, dark 
reddish-brown to 
dusky

red firm clay; moderate, 
coarse subanqular
blocky structure which breaks down 
to medium and fine; few fine and 
very fine
 
roots; medium acid.
 

36 to 
 58 centimeters, dark reddish-brown, 
firm clay
loamii; structure as in 
layer above; few
 
fine roots; strongly acid.
 

58 
 to 76 centimeters, 
dark rpddish-brown, 
firm loam
with some fine grael; moderate, coarsesubangular blocky 
structure breaking down
to medium and fine subangular blocky aggre
gates; very 
few fine roots; medium acid.
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76 to 
 98 centimeters, yeliowish-brown 
to dark
 
yellowish-brown, firm loam with 
some fine
gravel; massive; very few 
fine roots; medium acid; abrupt and smooth boundary.
 

.98 to + centimeters, pale-brown hard tuff.
 

The Chilamatillo soils 
in some places, mainly on
ridges, have gently sloping
a loam to 
clay loam surface soil
soil. and a clay sub-
Also, surrounding depressions or adjacent to
the included soils Vertisols,
resemble a somewhat poorly drained Chilamatillo soil.
 

The 
Chilamatillo soils have moderately slow permeability, moderately high available moisture capacity, and
root a moderately deep
zone. 
 Organic matter is moderately high
and moderate in the subsoil. in the surface

The soils
able bases are high in exchangeand have base saturation of about 70
subsoil. percent in the
The soils are low 
in available potassium and very
deficient in phosphorous.
 

The soils are 
in the Subtropical Dry
forests have been Forest zoIre. Most of the
removed and the soils 
are 
used for crops and
pasture.
 

(Ca) Chilamatillo clay, 0 to 
1.5 percent slopes
 
This typical 
soil with nearly level 
slopes occurs in'elongated strips that range in size from 10
It is associated with to 170 hectares.
Vertisols which 
occur in swales or
slight depressions. 
 Most of the soil 
is deep except about
226 hectares which is moderately deep. Some of the
in crops areas
are slightly eroded. 
 The total' extent 
is approximately 21.0 square kilometers. 
 In 1968, about 34
of the total areas was percent
in cotton, 30 percent in pasture,
23 percent in corn, 
sorghum 
or sesame, and 13 
percent in
woodl and.
 

The soil is well suited to
tables with 
sorghum, sugar cane,and vegeirrigation. 
 It is moderately well
sesame, suited to
corn, cotton, cassava, and kenaf but poor for peanuts, tobacco, upland rice, 
sugar cane, bananas,
tains. and plan-
The soil 
has slow runoff, and erosion is not
rious a sehazard where the surface is Protected. Conservation
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practices for intertilled annual row crops include some or
 
al.l of the following: the return of crop residues to the
 
soil, the use of fertilizer, minimum tillage, contour
 
farming, and a gradient terrace system where slopes exceed
 
one percent. (Capability unit Ilie-4.2)
 

(Cb) Chilamatillo clay, 1.5 to 4 percent slopes
 

This very gently sloping soil has depths that range from 60
 
to more than 90 centimeters. Most areas have lost some of
 

the surface soil by erosion. The soil occurs in areas that
 

range in size from 4 to about 200 hectares. The total ex
tent is approximately 48.7 square kilometers. Included is
 

an area of 27 hectares which has a clay loam texture in both
 
the surface and subsoil. In 1968, about 38 percent of the
 
total area was in cotton, with about half the fields ter
raced, 34 percent in pasture, 14 percent in woodland, 13 per
cent in corn, sorghum,or sesame, and 1 percent ira installa
tions 	and subsistence crops.
 

The soil has slow to medium runoff and erosion is a moderate
 
hazard. It has the same crop adaptabilities as the Chilama
tillo 	clay, 0 to 1.5 percent slopes (Ca) and requires the
 
same conservation practices. Because of the greater slope
 
gradients, terraces must be closer spaced and more of the
 
other 	practices are necessary. (Capability unit IIe-4,2)
 

(Cb2) 	Chilamatillo clay, severely eroded or moderately
 
shallow, 1.5 to 4 percent slopes
 

Most of this soil with very gentle slopes has depths that
 
range from 40 to 60 centimeters. It has lost enough of the
 
surface soil by erosion so that yields are impaired. The
 
soil occurs in areas that range in size from 5 to 100 hec
tares. The total extent is approximately 16.8 square k1o
meters. Included with the soil are 13 hectares which have
 
gravel in the profile, 35 hectares which are severely
 

eroded but occur on 0 to 1.5 percent slopes, and /5 hec
tares located on the higher lying part or low rise between
 
Tipitapa and San Benito,which has a loam texture in both
 
the surface and subsoil. In 1968, about 36 percent of the
 
total area was in pasture, 34 percent in cotton, 17 percent
 
in corn, sorghumaor sesame, 12 percent in woodland, and 1
 
percent in urban areas.
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The soil is well suited to 
sorghum and moderately well suited
to cotton, 
corn, sesame, and kenaf. 
 It is poor for peanuts,
tobacco, cassava, 
rice, sugar cane, and unsuited for bananas
and plantains. Row crops require the 
return of crop residues
to the soil, cover and 
green manure crops, 
the use of fertilizer, and minimum tillage. Intertilled annual 
row crops
need the same practices plus

terrace contour farming, a gradient
system with grassed waterways, and field diversions
of runoff water 
in order to control 
further erosion. (Capability unit Ille-4a.2)
 

(Cb3) Chilamatillo clay, shallow, 1.5 
to 4 percent slopes
 
This very gently sloping soil has depths 
of 25 to 40 centimeters. 
 It has medium runoff and 
is moderately to severely
eroded. 
 The soil occurs in areas 
that range in size from
12 to 
75 hectares, mostly north and northeast of Tipitapa.
along the highway between Tipitapa and "an Benito. 
 The total extent is approximately 
3.7 square kilometers. Included
with this clay soil are about 124 hectares that have a clay
loam texture 
in both the surface and the subsoil. In 1968,
about 69 percent of the total area 
was in cotton, with most
of the fields terraced, 17 
percent in pasture, 12 percent
in corn, sorghum, or sesame, 1 percent in fruit crops, andI percent in urban 
areas. Because of the shallow root zone,
this soil 
is best suited to 
pasture and woodland. (Capabil
ity unit IVe-4.l) 

(Cbp) Chilamatillo stony clay, 
1.5 to 4 percent slopes
 
This stony soil 
with very gentle slopes has depths that
range from 40 to 
more than 90 centimeters. 
 It is slightly
eroded. The 
soil occurs in areas that 
range in size from
9 to 52 hectares. 
 The total 
extent is approximately 1.5
square kilometers. Included 
in this soil 
are 9 hectares
which occur on 0 to 1.5 percent slopes. 
 In 1968, about
56 percent of 
the total drea was in pasture, 41 percent
in woodland, and 3 percent in corn, 
sorghum, or sesame.
Because of stoniness he soil 
is best suited to pasture and
woodland. (Capability unit IVe-4.1) 
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(Cc) 	Chilamatillo clay, 4 to 8 percent slopes
 

This 	gently sloping soil has depths that range from 40 to
 
more 	than 90 centimeters. As with all Chilamatillo soils,
 
it is associated with and includes some Vertisols whi:h
 
occur in swales or depressions. The soil is slightly to
 
moderately eroded. It occurs in areas that range in size
 
from 	I to almost 200 hectares. The total extert is approx
imately 13.5 square kilometers. Included with this clay
 
soil 	are 162 hectares on the higher lying parts which have
 
a clay loam texture both in the surface and subsoil. In
 
1968, about 57 percent of the total area was in pasture,

23 percent in cotton, with about half the fields terraced,
 
16 percent in woodland, and 4 percent in corn, sorghum or
 
sesame. The soil is suited to the same crops as the Chila
matillo clay, severely eroded or moderately shallow, on 1.5
 
to 4 	percent slopes (Cb2). It also requires the same con
servation practices but because of greater runoff, terraces
 
mus.t be spaced closer. (Capability unit IIie-4,2)
 

(Cd) 	Chilamatillo clay, deep to moderately shallow, 8 to
 
15 percent slopes
 

The strongly sloping soil has depths that range from 40 to
 
more than 90 centimeters. About half of the soil areas
 
are moderately shallow and the other half are deep and
 
moderately deep. The soil has moderately rapid r'unoff, and
 
most areas are moderately eroded. It occurs in areas that
 
range in size from 6 to 43 hectares. The total extent is
 
approximately 1.2 square kilometers. Included with this
 
soil 	is an area of 40 hectares which has gravel on the
 
surface in the subsoil. In 1968, about 38 percent of
 
the total area was in pasture, 38 percent in woodland,
 
and 24 percent in cotton. The soil is best suited to
 
pasture and woodland. (Capability unit IVe-4.1)
 

(C2c) Chilamatillo clay, shallow, 4 to 8 percent slopes
 

This 	gently sloping soil has lost enough surface soil by

erosion to lower the yields. It occurs in areas that
 
range in size from 3 to 60 hectares. Its total extent is
 
apDroximately 3.0 square kilometers. Most of the soil is
 
shallow but included are two areas that are deeper but have
 
stone or gravel on the surface and in the profile. Included
 
also is an area of 47 hectares that has a clay loam texture
 
in the surface and subsoil. In 1968, about 52 percent of
 
the total area was in pasture, 20 percent in cotton, with
 
most fields terraced, 15 percent in corn, sorghum, or sesame,
 
12 percent in woodland, and 1 percent in installations. The
 
soil is best suited to pasture and woodland. (Capability 
unit IVe-4.1, 
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10. CHACARA SERIES 
 (CA)
 

The Chalcara serie 
 consists of deep, black, moderately well
drained soils derived from old 
volcanic ash. 
 They occur on low
flat plains or basins 
six to nine kilometers southeast of Leon.
Elevation is about 80 meters 
above sea level.
are associated with The Chacara soils
the lighter-colored La 
Esperanza and Guadalupe soils and the 
dark-colored, fine-textured
differ from La Esperanza soils in hvaing 
Vertic soils. They
 

a sandy substratum
rather than 
a clayey, slowly permeable substratum.
 

Representative Profile of Chacara clay 
loam:
 

0 to 36 centimeters, black, 
firm clay loam: me
dium and 
coarse granular structure;

plentiful 
fine roots; medium acid.
 

36 to 57 centimeters, 
very dark gray, friable
 
clay loam; medium subangular blocky

structure; plentiful 
fine roots;
 
medium acid.
 

57 to 83 centimeters, dark-gray, friable 
to firm
clay loam; plentiful fine roots; medium
 
acid.
 

83 to 
 103 centimeters, dark-gray, friable sandy

clay loam; very few fine roots; medium
acid; abrupt and smooth boundary.
 

103 to 123 centimeters, dark-gray, very friable
 
loamy sand; 
very few fine roots;
 
slightly acid.
 

Chacara soils have moderately slow permeability, high 
available
moisture capacity, and a moderately deep to deep
soils are moderately high in organic matter 
root zone. The
 

in the surface soil,
moderate in the upper subsoil, 
and low below. The soils are
well supplied with bases; 
base saturation is more than 70 percent. They are 
low in available phosphorus but high 
in potas
sium.
 

The soils occur 
in the Subtropical 
Moist Forest zone.
the forests Most of
have been removed, and the 
land is used for crops

and pasture.
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(CAa) Cha'cara clay loam, 0 to 1.5 percent slopes
 

The typical soil on nearly level slopes has a total area
 
of approximately 3.2 square kilometers. Most of it is
 
cropland. In 1968, about 83 percent of it was used for
 
cotton production, 12 percent for corn or sorghum, and 5
 
percent for pasture. About half of the fields in cotton
 
were terraced.
 

Because the soil receives much runoff from the surrounding

higher lying areas and has a high water table during part

of the rainy season, it is best suited to pasture, ric,,
 
and sugar cane. With adequate drainage it would be su.t
able for other acclimated crops. (Capability unit IIIw-l)
 

(CAva) 	Chicara clay loam, well-drained variant, 0 to 1.5
 
percent slopes
 

This soil occurs in a slightly higher-lying position than
 
the typical Cha'cara soils, and does not accumulate runoff
 
water from the surrounding areas. Neither does it have a
 
seasonally high water table. The profile is otherwise
 
similar to the typical soil. The total extent of this
 
soil is approximately 1.6 square kilometers. In 1968,
 
about 76 percent of it was in cotton, 17 percent in ba
nanas and plantains, and 7 percent in corn, subsistence 
crops, and pasture. 

The soil is well suited to most row crops. It is moderately 
well suited to sugar cane and plantains witl ,ut irrigation

but well suited for these crops with irrigation. It is
 
poor for bananas, unless irrigated. Simple conservation
 
practices are required for annual row crops and should in
clude contour tillage, minimum tillage, the use of ferti
lizer, and the return of crop residues to the land. Where
 
slopes exceed one percent, a gradient terrace system is ne
eded. (Capability unit lIe-l)
 

11. CEIBA SERIES (CB)
 

The Ceiba series consists of deep, well-drained, very dark brown
 
to dark grayish-brown loamy soils that have developed from recent
 
volcanic ash. They occupy nearly level plains about 6-1/2 kilo
meters southeast of Leon. The Ceiba soils are 
associated with
 
the well-drained Leon and La Esperanza soils.
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Representative Profile of Ceiba 
loam:
 

o to 16 centimeters, very dark brown o very dark
grayish-brown, friable loam; weak, medium
subangular blocky structure; abundant
 
roots; slightly acid. 

16 to 42 centimeters, very dark brown to very dark
grayish-brown, friable loam; moderate,

medium,and fine subangular blocky structure; abundant 
roots; neutral; abrupt

and smooth boundary.
 

42 to 55 centimeters, dark-brown, 
very friable
 
loam; weak, medium subangular blocky
structure; plentiful 
roots; neutral.
 

65 to 87 centimeters, dark-brown, 
friable sandy

clay loam; massive; 
 few roots; neutral;

abrupt and smooth boundary.
 

87 to 105 centimeters, dark-brown to 
brown, friable

sandy clay loam; massive; few roots; 
neutral.
 

105 to 116 
centimeters, dark grayish-brown, friable

loam with few fine dark yellowish-brown

mottles 
and some fragments of scoria;

massive; few roots; neutral. 

116 to 135 centimeters, dark-gray, firm clay; wassive;
 
no roots; neutral.
 

The Ceiba soils 
have moderate permeability, moderate available
moisture capacity, and 
a deep root zone.
amounts They have moderate
of organic matter in the surface and subsoil.
are well supplied with bases; The soils
base saturation of the subsoil
more than 75 percent. is
The soils 
are medium in potassium and generally low 
in phosphorus.
 

The Ceiba soils are similar to 
the Leo'n, La 
Mora, Chinandega, Malpaisillo, and Rancher'a 
soils. 
 They differ in texture from the
Le6n, La Mora, and Malpaisillo soils, which 
are
Malpaisillo soils sandy loams. The
are also in a drier zone than the Ceiba soils.
They differ in organic matter content from the 
Chinandega, La
Mora, and Rancherfa soils which 
occur in a slightly moisture
 
zone.
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Ceiba series occur in the Subtropical Moist Forest life zone.
 
The native forest vegetation has been removed, and the soils
 
are 
used for growing cultivated crops, principally cotton,

with some corn, improved pasture, and bananas.
 

(CBa) Ceiba loam, 0 to 1.5 percent slopes
 

This is the only unit of the Ceiba soils mapped. It occurs
 
mostly in large areas and includes a small area that has
 
some slight surface erosion. The total extent is approx
imately 4.9 square kilometers. In 1969, about 72 percent
of it was in cotton, 13 percent in corn or sorghum, 3 per
cent in subsistence crops, 7 percent in pasture, most of
 
which was improved, and 5 percent in urban 
areas.
 

The Ceiba soil is well suited to most acclimated crops;
 
poor for red and 
black beans and also for bananas, unless
 
irrigated. They are moderately well suited to sugar cane,

rice and plantains, but well suited under irrigation. No
 
special practices, except good management including the 
use
 
of fertilizer, are required for the conservation of this soil.
 
(Capability unit I-1)
 

12. CHICHIGALPA SERIES (CC)
 

The Chichigalpa series consists of deep, well-drained, permeable

loams having a dark-brown surface and a dark yellowish-brown sub
soil. They are derived from recent volcanic ash. The soils occur
 
on nearly level to gently sloping plains surrounding the town of
 
Chichigalpa. Elevations range from 50 
to 160 meters above sea
 
level. 
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Representative Profile of 
Chichigalpa loam:
 

0 to 19 	centimeters, dark-brown, friable loam;
medium and fine granular structure; few
roots; slightly acid; abrupt and smooth
 
boundary.
 

19 to 
 44 	centimeters, dark-brown, friable loam;

moderate, coarse, medium, and 
fine subangular blocky structure; few roots;

neutral.
 

44 to 87 
centimeters, dark yellowish-brown, fri
able loam; 	 moderate, coarse and medium
subangular blocky structure; 
few roots;

neutral.
 

87 to 115 centimeters, 
same as above, but 
texture
 
is heavy loam.
 

115 to 139 
centimeters, dark yellowish-brown, friable loam; moderately strong, medium

and fine subangular blocky structure;

few roots; neutral; abrupt and smooth
 
boundary.
 

139 to + centimeLers, layer of coarse scoria.
 
The Chichigalpa soils have moderate permeability, moderately high
available moisture capacity, and a deep 
root zone. Organic matter content is moderately high

the subsoil. 	

in the surface and moderate in
The soils are well supplied with bases,
saturation 	 and base
in 	the subsoil 
is 	more than 80 percent. The soils
are medium 	in available potassium but 
are deficient in phospho
rus.
 

The Chichigalpa soils 
are associated with La Mora soils which
are 
coarse textured. 
 They adjoin El 
ga 	soils and 
Ingenio and the Chinandeare similar to 
them. They differ from El
soils 	 Ingenio
in 	that they lack the iieavy clay substratum. 
 They differ
from the Chinandega soils in having a darker-colored and 
a
coarser-textured substratum.
 

The Chichigalpa soils occur 
in the 
very moist 	transition of the
Subtropical 
Moist Forest 
life zone. The soils are used for
 crops, principally cotton.
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(CCa) Chichigalpa loam, 0 to 1.5 percent slopes 

The typicd! soil with nearly level slopes has a total ex
tent of nearly 20.Osquare kilometers. Nearly all of it 
is cropland. In 1969, about 66 percent was in cotton 11
 
percent in sugar cane, 7 percent in corn and sorghum,

about 4 percent in subsistence crops, 1 percent in bananas,
 
5 percent in pasture, and the rest in urban area.
 

The soil is well suited to most acclimated row crops. It
 
is poor for bananas and for plantains; with irrigation it
 
is good for both of these crops. No special conservation
 
practices, except good management, are necessary for row 
crops grown on this soil. Because the soil is deficient
 
in phosphorus, fertilizer containing this element is es
sential. (Capability unit I-1)
 

._CCb) Chichigalpa loam, 1.5 to 4 percent slopes 

The typical soil with very gentle slopes is by far the most
 
extensive unit of Chichigalpa soils. Its total area is
 
approximately 46.1 square kilometers. Of this total, about
 
61 percent was in cotton in 1969, 10 percent in sugar cane,
 
12 percent in corn and sorghum, 7 percent in subsistence
 
crops, 6 percent in pasture, 3 percent in bananas, and the
 
rest in woodland and urban areas.
 

The soil is well suited to most acclimated crops. Simple

conservation measures that include contour tillage, mini
mum tillage, the use of fertilizer, and the return of crop

residues to the soil are needed for annual row crops. Per
ennial row crops require no special practices. Where the
 
surface is inadequately protected by vegetation, a terrace
 
system with grassed waterways is required. Terraces are
 
used in some of the fields planted to cotton. (Capability
 
unit IIe-l)
 

(CCc) Chichigaipa loam, 4 to 8 percent slopes
 

This soil with gentle slopes is similar to the typical soils
 
but some areas are slightly more eroded. The total extent
 
of this mapping unit is approximately 0.8 square kilometer.
 
Of this total, about 51 percent was in pasture in 1969, 16
 
percent in corn and sorghum, 3 percent in subsistence crops,
 
and 30 percent in cotton.
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The soil is suited to the same crops a: the typical soilon 
very gentle slopes (CCb). 
 It requires the same but
mov.e 
intensive conservation plactices for most crops,
because of greater runoff. 
 In addition, a terrace system
with grassed waterways is needed for annual row crops.Many of the fields 
used for cotton are terraced. (Capability unit IIIe-l)
 

(CCd) Chichigalpa loam, 8 to 15 percent slopes
 

This soil 
with strong slopes is similar to the typical
soil but somewhat more eroded. Its total extent is approximately 1.7 square kilometers. 
 About 77 percent of the
total 
area was in sugar cane in 1969, 
18 percent in bananas,
3 percent in cotton, and 
2 percent in pasture.
 

Because of 
rapid runoff, the -oil 
is best suited for pasture grasses which protect the surface from erosion.
Some annual crops, such 
as castor beans, sisal,
can and cassava
be grown but require a terrace 
system for the 
conservation of 
the soil. (Capability unit 
IVe-l)
 

13. CEDROS SERIES (CD)
 

Los Cedros series consists of well-drained, medium 
to moderately
fine textured soils 
that are 25-to 70-centimeters
fragmental hardpan which thick above a
is 15-to 2 5-centimeters thick. The
soils are 
derived from relatively 
recent volcanic ash, but are
underlain by buried soils of older deposits in some 
places and
by tuffs in other places. 
 They occur on nearly level to strongly
sloping plains between kilometers 27 
and 43 on the Managua-Le6n
highway and extend about five 
kilometers to 
the north and
ometers 10 kilto the south to El Carmen. 
 The soils are associated
with the San 
Rafael 
and San Lorenzo soils, with Vertisols and
Vertic soils, and with moderately steep and steep land 
types.
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Representative Profile of Cedros loam:
 

0 to 27 centimeters, very dark brown, friable 
loam; weak, medium and fine granular 
structure; abundant fine roots; 
slightly acid; abrupt and smooth 
boundary. 

27 to 38 centimeters, very dark brown to very 
dark grayish-brown, friable loam; weak, 
fine subangular blocky structure; abun
dant roots; neutral; abrupt and smooth 
boundary. 

38 to 54 centimeters, fragmented hardpan or tal
petate layer having a yellowish-brown 
to dark reddish-brown color; extremely 
firm; generally continuous but with oc
casional cracks that are filled with 
soil 
wavy 

and plant roots; 
boundary. 

abrupt and 

54 to 66 centimeters, dark reddish-brown, friable 
loam; weak, fine and very fine subangu
lar blocky structure; abundant roots; 
neutral; abrupt and wavy boundary. 

66 to 77 centimeters, weakly cemented layer of 
dark reddish-brown color with white, 
yellowish and gray mottles; firm when 
moist; abrupt wavy boundary. Not 
every-where present. 

77 to 110 centimeters, dark-brown, firm clay loam; 
meaium and fine subangular blocky struc
ture; few fine roots; neutral; abrupt
and smooth boundary. 

110 to 120 + centimeters, dark-brown to dark yel
lowish-brown, firm clay loam; weak, me
dium and fine subangular blocky struc
ture; few fine roots; neutral. 

Los Cedros soils have moderate permeability, moderate available
 
moisture capacity, and a shallow to moderately deep root-zone.
 
Organic matter is moderately high in the surface and moderate
 
in the subsoil. The soils are moderately high in exchangeable

bases and have base saturation of about 65 percent in the sub
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soil, but 
 deficient in phosphorus.
potassium 
are 

The content of availableis medium in the surface and subsurface andsubsoil. Phosphorus low in theis almost completely absent.
 
The soils occur 
in the subhuinid transition of the 
Subtropical
Moist Forest life 
zone. Most of 
the forests have been 
removed,
and the soils are 
used for crops and pasture.
 

(CDa) Los Cedros loam, 0 to 
1.5 percent slopes
 
This typical soil 
wit'; nearly level 
slopes has
tent of approximately 22.4 square kilometers. 

a total ex
.,noff, and the It has slow
soil is slightly eroded.
pk:rcent of In 1968, about 43
the total 
area was in pasture, 17 percent in
corn, sorghum or sesame, 11 percent in cotton,one-half of the fiei, with about

terraced, 3 percent in woodland, and
26 percent in sugar 
uane. 
 About three-fourths of the 
area
in sugar cane 
was under irrigation.
 

The soil is well 
suited 
to most intertilled annual
moderately well row crops,
suited to 
peanuts, cassava, 
upland rice,
kenaf, sLgar caneand plantains, and poorly suitednanas. for ba.or annual row 
crops simple practices are 
needed to
conserve 
the soil. 

tillage, 

These include contour tillage, minimum
use of fertilizer, and the 
return
to the soil. 'Where slopes exceed 
of crop residues
 

terrace one percent, a gradient
system is needed. (Capability unit Ile-5.l)
 

(_CDb) Los Cedros loam, 1.5 4to percent slops 
This soil 
with very gentle slopes has 
a total are of approximately 30.2 square kilometers. 
 It is similar to
soil, the typical
except for more rapid runoff.

eroded. It is also slightly
In 1968, about 54 percent of it
percent in corn, was in pasture, 19
sorghum or 

sugar 

sesame, 12 percent in irrigated
cane. 
9 percent in woodland, 4 percent in cotton, and
2 percent in irrigated pasture and urban areas.
 
Tne soil is suited 
to the same crops 
as the Los Cedros loam,
0 to 1.5 percent slopes 
and requires the same
practices. management
In addition, because of more rapid runoff, a terrace 
system with grassed waterways 
is needed for intertilled
annual row crops. (Capability unit Ilie-5.1) 
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(CDc) Los Cedros soils, 4 to 8 percent slopes
 

This soil is a complex of loam and clay loam types. Most
 
of the 	soils are deep, but some are moderately deep and
 
moderately shallow. Runoff from these soils is medium, and
 
the soils are slightly to moderately eroded. The total ex
tent is approximately 24.5 square kilometers. In 1968,
 
about 62 percent of the total area 'as in pasture, 26 per
cent in woodland, 9 percent in corn, sorghum, or sesame, 2
 
percent in sugar cane, and 1 percent in cotton.
 

The soil is suited to the same crops as the typical soil
 
(CDa). Because of the greater erosion hazard, complex prac
tices are required for the conservation of this soil. These
 
include a terrace system with grassed waterways. Other
 
practices are the same as on the Los Cedros loam, 0 to 1.5
 
percent slopes. (Capability unit IIle-5)
 

(CDd) Los Cedros soils, 8 to 15 percent slopes
 

The soils of this unit are loam and clay loam types. They
 
are similar to the typical soil but have depths that range

from about 60 to more than 90 centimeters to the talpetate
 
layer. The total extent is approximately 21.2 square kilo
meters. In 1968, about 77 percent of the total area was in
 
pasture, 15 percent in woodland, 6 percent in corn or sorghum,

and 2 percent in coffee. Because of the rapid runoff and
 
the serious erosion hazard, the soil is best suited for pas
ture. 	 (Capability unit IVe-5)
 

(CD2a) 	Los Cedros soils, moderately shallow over hardpan, 0
 
to 1.5 percent slopes
 

This unit is a complex of clay loam and loam textures. The
 
soils occur on nearly level slopes and are slightly eroded.
 
Depths of the soils above the hardpan range from 40 to 60
 
centimeters. In most places the hardpan, because it is
 
broken, is only a partial hindrance to plant roots. The
 
soils have a total area of approximately 12.2 square kilo
meters. In 1968, about 45 percent of the total area in
was 

sugar cane, 38 percent in pasture, 10 percent in corn, sor
ghum, or sesame, 4 percent in urban areas, 2 percent in wood
land, and 1 percent in cotton. About half of the sugar cane
 
fields 	were irrigated.
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These soils 
are moderately well

rice, suited to cassava, upland
kenaf, sesame, peanuts, corn, 
and cotton.
to sorghum; poorly suited to 

Well suited
 
sugar cane and 
plantains; and
unsuited for bananas. 
 Because of 
their shallowness,
soils the
require good management practices fur conservation arid
to obtain satisfactory yields. 
 These practices include 
contour farmino, minimum tillage, the 
return 
of crop residues
to the soil, 
the use of cover and 
green manure crops, and
also fertilizer. 
 (Capability unit 
IIIe-5a)
 

(CD2b) Los 
Cedros soils, moderately shallow 
over hardpan,

1.5 to 4 percent slopes
 

The soils of this 
unit av>e similar to those on
cent slopes (CD2a) but have 
0 to 1.5 permore rapid runoff.
total They have a
extent of approximately 23.8 square kilometers. 
 In
1968, about 69 percent of the total area was
percent in corn, in pasture, 14
sorghum, or sesame, 
8 percent in sugar cane,
5 percent in woodland, and 4 percent in cotton,,
are The soiis
suited 
to the same crops


level slopes (CD2a) and 
as the soils on the nearly
require all
practice plus 

of the same conservation
 a gradient terrace 
system on 
long slopes for
annual row 
crops. (Capability unit IIIe-5a)
 

(CD2c) Los 
Cedros soils, moderately shallow over hardpan, 4
.to 8 percentslopes
 

The soils of this 
unit are a complex of clay loam and loam
textures. They 
have medium runoff and 
are slightly eroded
in some 
places and moderately eroded
soils have a total in other places. The
extent of approximately 6.5 square kilometers. 
 In 1968, 
about 71 percent of the 
total area
pasture, 11 percent in corn, 
was in
 

sorghum, or sesame, 
13 percent
in coffee, and 5 percent in woodland.
 
These s3ils 
are suited to 
the same crops as
soils the Los Cedros
on nearly level 
slopes (CD2a) but complex practices,
including a terrace system with grassed waterways 
or mechanical outlets, 
are required to 
conserve 
the soils.
practices Other
are the same as 
on the nearly level 
areas. (Capability unit IIIe-5)
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(CD3c) 	Los Cedros soils, shallow over hardpan 4 to 8 per
cent slopes
 

The soils of this unit on gentle slopes are a complex of clay
 
loam and loam types. The soiis are severely eroded and 25 to
 
40 centimeters deep over the hardpan layer which is broken
 
and riot completely limiting to plant roots. TI.? soils cover
 
an area of approximately 6.3 square kilometers. Included Is
 
an area of 37 hectares with 1.5 to 4 percent slopes. In 1968,
 
about 87 percent of the total area was in pasture, 11 percent

in corn, sorghum, or sesame, 1 percent in sugar cane, and 1
 
percent in woodland.
 

These soils are moderately well suited to most intertilled row
 
crops, but yields are generally lower than on the deeper soils.
 
The soils are best suited to shallow-rooted crops and pasture.

For annual row crops, complex conservation practices are re
quired. These include a gradient terrace system with grassed
 
waterways, return of crop residues to the soil, use 
of ferti
lizer, crop rotation, minimum tillage, and contour farming.

Practices to build up the organic matter content, as by using
 
cover and green manure crops, in order to increase the water
holding capacity of the soils are also necessary. Cover and
 
green manure crops are suitable for such a purpose. Fertilizer
 
is essential for satisfactory yields. (Capability unit IVe-5a)
 

14. CHORRERA SERIES (CE)
 

The Chorrera series consists of deep, well-drained, very dark
 
grayish-brown soils derived from volcanic ash. They occur on
 
nearly level to strongly sloping areas in the following local
ities: (a) about 8 kilometers northwest of Ingenio Monterrosa
 
in the vicinity of Chorrera (b) 9 kilometers west of the Inge
nio Monterroia in the vicinity of Asuchillo. and (c) about 16
 
kilometers west of Ingenio Monterrosa at the junction of t~he Co
sigUina-Chinandega highway with the road leading to Jiquilillo.

The Chorrera soils are associated with the Manzanillo, Padre Ra
mos, and Vertic soils.
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Representative Profile of Chorrera 
sandy Lam: 

0 to 
 12 centimeters, very dark grayish-brown 
to
dark-brown, friable sandy loam; weak,
fine granular structure; abundant very
fine roots; neutral.
 

12 to 
 30 centimeters, 
very dark grayish-brown,
 
very friable fine 
sandy loam; weak, fine
and very fine granular structure; abundant very fine roots; neutral.
 

30 
 to 49 centimeters, 
brown to dark-brown, very
friable fine sandy loam; 
very weak, fine
and very firne granular structure; plentiful 
very fine roots; neutral; abrupt

and smooth boundary. 

49 to 
 72 centimeters, dark yellowish-brown, friable, fine sandy loam; massive; few very
fine roots; neutral; abrupt and smooth
 
boundary.
 

72 to 
 93 centimeters, very dark grayish-brown to
dark-brown, friable fine sandy loam; weak,
medium and fine 
subangular blocky 
structure; 
few very fine roots; neutral.
 
93 to 118 centimeters, dark-brown, friable finesandy loam; 
medium and fine subangular
blocky structure; few very fine roots;


neutral.
 
118 to 
 140 centimeters, 
brown to dark-brown, friable


fine sandy loam; massive; very few fine
 
roots; neutral.
 

The lower part of 
the above profile below depths of 93 
centimeters
appears 
to be an old buried soil.
 
The Chorrera 
soils have moderate permeability, moderately high
available moisture capacity, and 
a deep root zone. They are
in organic matter in the surface soil high

subsoil. and moderately hiah in the
Content of exchangeable bases 
is moderate; base
tion is slightly more saturathan 40 percent. Available potassium is
low in the subsoil. Phosphorus is very deficient.
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The Chorrera soils are 
in the very moist transition of the Sub
tropical Moist Forest Most of the
zone. forests have been re
moved, and only a few small woodland areas remain. The soils
 
are used for pasture and 
for growing cotton, corn and sugar cane.
 

(CEb) Chorrera sandy loam, 1.5 to 4 percent slopes
 

The typical soil with 
very gentle slopes occurs in small

units throughout the general locality of the Chorrera soils.
It is iodurately eroded in cultivated areas. The total ex
tent is approximately 3.4 square kilometers. In 1968, about
 
60 percent of it was in cotton, with about half the fields
 
terraced, 27 percent was 
in pasture, 8 percent in woodland, 
and 5 percent in corn or sorghum. 

The soil is well suited to peanuts, sesame, sorghum, cassava,
 
corn, and cotton; moderately well suited to kenaf, sugar cane,

and plaintains; and poorly suited to bananas. 
 Simple conser
vation practices such a, the 
return of crop residues to the
 
soil, fertilizer, mininmui,; tillage, and contour farming are
 
required for row crops, A gradient terrace 
system is needed
 
on 
long slopes for annual row crops. (Capability unit
 
I e2-I ) 

(CEc) Chorrera sandy loam, 4 to 8 percent slopes
 

This soil is similar to the typical soil (CEb) but has sligh
tly more rapid runoff because of greater slope gradient. It

is moderately eroded. 
 The total extent is approximately 3.8
 
square kilometers. In 1968, about 50 percent of it was 
in

woodland, 30 percent in pasture, 12 percent in cotton, and 8
 
percent in corn or sorghum.
 

It has the same crop adaptabilitics as the Chorrera soil on

1.5 to 4 percent slopes (CEb) and requires the same conserva
tion practices. 
 However, the gradient terrace system requires

closer spacing of ridges. (Capability unit IIIe-2)
 

(CEd) Chorrera sandy loam, 8 to 15 percent slopes
 

This soil with strong slopes is similar to the typical soil
 
but has rapid runoff. It is moderately eroded in cultivated
 
areas. Tile total extent is approximately 34 square kilome
ter. In 1960, about 58 percent of it was in pasture, 12 per
cent in corn or sorghum, 11 percent in cotton, 10 percent in
 
sugar cane and 9 percent in woodland.
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The same crops as thefor typical soil are adapted tosoil, but suitabilities 	 this 
tices 	

are lower. Special conservation pracare 
required, which makes production of these crops
uneconomical. 
 Because of the high conservation hazard, the
soil is best 
suited for pasture. (Capability unit 
IVe-2)
 

15. COFRAUIAS 
SERIES (CF)
 

The Cofradfas series consists of moderately deep, well-drained,
moderately coarse-textured soils underlain by 
a silica-cemented
hardpan formed from mixed alluvial sediments.
at 	depths of 60 This hardpan occurs
to 	100 centimeters.

volcanic ash deposited on 	

The soils are derived from
a broad, flat,
soils occur 	 low alluvial plain. The
northwest of the locality of Cofradfas and also
diately south 	 immeof 	Las Mercedes airport.
 

Representative Profile of Cofradfas sandy loam:
 

0 	to 26 
centimeters, very dark grayish-brown,

friable sandy loam to 
loam with many
roots; neutral; abrupt smooth boundary. 

26 to 6A centimeters, dark-brown, 
very friable sandy

loam; roots 
common; neutral.
 

64 to 
 73 	cent,.ieters, hardpan layer of cemented sand

and scoria; few roots; abrupt and 
smooth

boundary.
 

73 to 110 centimeters, very dark grayish-brown to
dark-brown, very friable sandy loam with
 
few roots, neutral.
 

110 
 to 150 centimeters, dark-brown, friable loam; 
few
roots; neutral. (Not everywhere present.)
 
The Cofradfas soils 
are moderately permeable and
high available moisture capacity. 	

have a moderately

Organic matter content
rate. 	 is mode-
The soils are moderately high in bases
uration of nearly 70 percent 	 and have base satin 	the surface soil 
and more than 85
percent in the subsoil. 
 Available potassium and phosphorus 
are
both high.
 

The soii-
 are in the subtropical transition of the Tropical Dry
Forest life 
zone. 
 forest remains.
Nfo 	 The soils are used for
 
crops.
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(CFa) 	Cofradias sandy loam, 0 to 1.5 percent slopes
 

This soil occurs between Las Mercedes airport and the set
tlement of Cofradias. It covers an area of about 7.1
 
square kilometers. Most of the 
area is in cotton, corn, and
 
pasture. The soil 
is well suited to most intertilled row
 
crops, including peaniuts, sorghum, cornand fiber crops. It
 
is poor for rice and bananas. Runoff from this soil is me
dium, and simple practices are adequate to conserve the soil
 
when planted to row crops. A terrace system is needed 
on
 
large slopes. Fertilizer is essential for satisfactory yields.

(Capability unit Ile-2.1)
 

(CFb) 	Cofradfas sandy loam, moderately shallow, 1.5 to 4
 
percent slopes
 

This soil occurs with the typical soil (CFa) but is only 40
 
to 60 	centimeters deep. It has 
more runoff because of
 
greater slope gradients. It covers an area of less than
 
0.7 square kilometers. Cotton is the principal crop grown.

It is best suited for shallow rooted crops. Simple practices

such as 
contour farming, minimum tillage, the use of ferti
lizer, cover and green matiure crops, crop rotation and the
 
return of crop residues to the land are essential to conserve
 
the soil and maintain productivity. A terrace system with

grassed waterways is also needed. (Capability unit IIIe-2a)
 

5. CHINANDEGA SERIES (CH)
 

ie Chinandega series consists of deep, well-drained, loamy soils
 
arived from recent volcanic ash. They occur on the nearly level
 
lains 	near Chinandega and extend to the north, south, and west.

ie soils occur in the same general area as the La Mora, El Inge
io, Chichigalpa, La Lapa, Monterrosa, and Manzanillo soils.
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Representative Profile of Chinandega loam:
 

0 to 55 centimeters, very dark-brown 
to very dark
grayish-brown, friable loam; moderate,

medium to 
fine granular structure; abun
dant very fine roots; neutral.
 

55 to 130 centimeters, dark-brown, 
friable loam;
 
very weak, medium subangular blocky
structure; plentiful very fine 
roots

1 1O centimeters, to 

few below; neutral;
smooth abrupt boundary.
 

130 to 
 150 centimeters, 
dark yellowish-brown, friable loam; same structure as above; few
 
very fine roots; neutral.
 

The Chinandega soils 
have moderate permeability, moderately high
available moisture capacity, and 

to work. 

a deep root zone. They are easy
The content of organic matter is moderately high in the
surface soil 
and moderate in the subsurface and subsoil.
soils well The
are supplied with bases and
about 60 have base saturation of
percent. They 
are high in available potassium but low
in phosphorus.
 

The soils occur 
i, .he very moist transition of the Subtropical
Moist Forest zone. 
 "he native vegetation has
the soils are used been destroyed, andfor growing crops. Cotton has been
cipal crop since 1956. Small areas 
the prin

are used for 
corn, irrigated
bananas, and other crops.
 

(C_ ) Chinandegl~aoam, 0 to 1.5 percent sloepes 
The typical 
soil on nearly level 
slopes occurs
areas in large
west and south of Chinandega and west and
Viejo. The total south of El
extent is approximately 
57.0 square kilo,ieter. In 1968, about 74 
percent of the total 
areas
cotton, 14 percent was in
in rice, 
7 percent in irrigated bananas,
3 percent in pasture, and 2 percent in corn
Some fields used and sorghum.
for cotton production and 
having slopes 
near
the upper liiiit of the slope range have 
a few widely spaced
terraces. 
 The soil 
is well suited to most inter'tilled crops.
It is poorly suited to unirrigated bananas. 
 Because the soil
is low in phosphorus, fertilizer is needed 
for crops. No
special practices except good management are required for the
conservation of this 
soil. (Capability unit 1-1)
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(CHa2) 	Chinandega loam, slightly eroded, 0 to 1.5 percent
 
sl ooes
 

Slope gradients of this deep soil are near the upner limit,
 
and some of the surface soil has been lost by wind and water
 
erosion. The loss up to the present time has not seriously
 
impaired productivity. Most of the eroded areas occur adja
cent to slightly higher lying areas and this runoff could be
 
controlled by a diversion, with grassed waterways. The total
 
extent of this soil is approximately 47.6 square kilometers.
 
In 1968, about 76 percent of it was planted to cotton, with
 
about three-fourths of the fields terraced, 15 percent was
 
in rice, 4 percent in irrigated bananas, 3 percent in pas
ture, and 2 percent in corn.
 

The soil is well suited to most intertilled row crops but
 
poorly suited to unirrigated bananas. Cultivation on the
 
contour, minimum tillage, and the return of crop residues to
 
the soil are necessary to control erosion when intertilled
 
row crops are grown. Terraces may be necessary on long
 
slopes. Fertilizer high in phosphorus is needed for all
 
crops. (Capability unit IIe-l)
 

(CHb) Chinandega loam, 1.5 to 4 percent slopes
 

This soil has a slope gradient that is only slightly greater
 
than that of the Chinandega loam, 0 to 1.5 percent, slightly
 
eroded (CHa2). It has moderately slow runoff, and is sligh
tly eroded. Its total extent is approximately 77.0 square
 
kilometers. In 1968, about 89 percent of the total area was
 
planted to cotton, 6 percent was in rice, 3 percent in irri
gated bananas, and the remainder in pasture and woodland.
 
About four-fifths of the cotton fields were terraced.
 

The soil is suited to the same crops as the Chinandega loam,
 
0 to 1.5 percent slopes, slightly eroded (CHa2). The same
 
management practices are needed. (Capability unit lIe-l)
 

(CHc) Chinandega loam, 4 to 8 percent slopes
 

The main areas of this gently sloping soil are located about
 
14-1/2 kilometers west of Chinandega. They have medium
 
runoff, and most areas have lost from 25 to 50 percent of
 
the original surface soil. The soil has a total extent of
 
approximately 4.0 square kilometers. In 1968, about 80 per
cent of the total area was planted to cotton, with fields
 
terraced, 12 percent was in pasture, 4 percent in corn, and
 
4 percent in woodland.
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The soil is suited to most acclimated crops. 
 For annual
row crops it requires conservation practices 
such as a
terrace system with grassed waterways or mechanical outlets,minimum tillage, contour farming 
and the return of crop
residues to soil.
the 
 The use of tertilizer is 
necessary
for optimum yields. (Capability unit lI1e-l) 

(CHd) Chinandeqa loam, 8 to 15 percent slopes
 

This soil with strong slopes has 
a total area of approximately 
2.5 square kilometers. 
 In 1968, about 90 percent of
it was in pasture and 10 percent corn.
in Because of rapid
runoff and 
the risk of severe erosion, 
the soil is unsuited
to intertilled 
row crops. 
 It is best suited to pasture and
woodland. (Capability unit 
IVe-l)
 

17. COLONIA 
ISRAEL SERIES (CI)
 

The Colonia Israel 
series consists 
of deep, well-drained to
erately well drained soils mod
derived from old 
alluvium. They 
occur
on a nearly level to 
very gently sloping alluvial 
plain northeast
of Villa Salvadorita and 
extent to the Rl'o 
Villanueva.
 

Representative 
Profile of Colonia 
israel clay loam:
 

0 to 17 centimeters, very dark grayish-brown, 
friable clay loam; 
fine crumb structure;

abundant roots; neutral; abrupt 
smooth
 
boundary.
 

17 to 43 cen imeters, 
very dark brown, friable clay

loam; medium subangular blocky structure;

abundant roots; 
neutral.
 

43 to 65 centimeters, dark-brown, 
friable clay

loam; medium and fine 
subangular blocky

structure; plentiful 
roots; neutral.
 

65 to 106 centimeters, 
dark yellowish-brown, 
friable
 
clay loam; coarse and 
medium subangular

blocky structure; plentiful 
roots; slight
ly acid. 

106 to 116 
centimeters, dark yellowish-brown,
 
friable 
sandy clay loam; massive; few
 
roots; slightly acid.
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The Colonia Israel series have moderate permeability, moderate 
available moisture, and a thick root zone. Organic matter is mod
erate to moderately high in the surface layers and low in the sub
soil. The soils are well supplied with bases. Base saturation of 
the subsoil is more than 85 percent. 

The soils have medium value for pctassium and high values for phos
phorus. 

The Colonia Israel soils are surrounded by very poorly drained
 
soils like Vertisols and Vertic soils. They are also subject to
 
frequent inundation during the rairy season.
 

The soils occur in the subhumid transition of the Subtropical
 
Moist Forest life zone. 

Native vegetation consists of such forest species as Madroio,
 
Mangle blanco, Genizaro, Guayabilla, Ceiba, Chilamate, and Carao.
 
Some of the areas have been cleared and are used for growing sub
sistence crops, corn, sorghum, sesame, and vegetables.
 

(CIa) Colonia Israel clay loam, 0 to 1.5 percent slopes
 

This soil which has nearly level slopes has a total extent
 
of about 16.0 square kilometers. Ninety percent of it is
 
in woodland, 5 percent in cropland, and 5 percer. in pasture.
 

The soil has very slow runoff and is frequently flooded
 
during the rainy season. Drainage by a system of ditches
 
may be needed for some crops. The soil is best suited to
 
rice, sugar cane, and pasture. (Capability unit IVw-3)
 

(CIb) Colonia Israel clay loam, 1.5 to 4 percent slopes
 

This soil which has very gentle slopes is slightly better
 
drained than the soil (CIa) on nearly level slopes. The
 
total extent is about 20.0 square kilometers. Ninety per
cent of it is in woodland, 5 percent in cropland, and 5 per
cent in pasture.
 

The soil has slow runoff and is subject to frequent inunda
tion during the rainy season. Drainage to remove surface 
water may be needed for some crops. It is adapted to the 
same crops as the soil on nearly level slopes. (Capabil
ity unit IVw-3) 
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(Clb2) Colonia Israel loam, 
1.5 to 4 percent slopes
 

This very gently sloping so'l differs from the typicalColonia Is;,ael clay loam in 
having 
a loam surface soil.
The soil occurs 
in one area adjoining Rfo Villanueva. The
total extent is approxiiiately 
6.0 square kilometers.
196U. most of In
it was in woodland except 
for about 10 percent of it, which was 
in pasture.
 

The soil is best suited to rice, sugar cane, and pasture.Drainage by ditches 
is needed for 
some crops. (Capabil
ity unit IVw-3)
 

18. CHILTEPE SERIES 
 (CL)
 

The Chiltepe series 
consists of deep, well-drained soils
nearly level to on
hilly uplands comprising the higher parts of
the valley between the 
Chiltepe Peninsula and 
the Cordillera del
Pacifico. 
 The soils are developed in 
part from pumice, except
the surface soil which appears to be developed fromThe volcanic ash.total thickness of the 
surface layer is
is less varied but commonly
than 30 centimeters. 
 The surface layer overlies
clay subsoil a dense
of moderately slow permeability. Between these 
is
a layer of broken -lpetate or hardpan. 
 The Chiltepe
associated with soils are
the Bella 
Cruz and Mlateare soils. 
 They differ
from t'ne Bella 
Cruz soils 
in having a shallower surface and 
a
thicker, dense clay subsoil. 
 They 
differ from the Mateare soils
in being deeper and 
less permeable.
 

Representative Profile of 
Chiltepe clay loam:
 

0 to 24 
centimeters, dark yellowish-brown, friable
 
clay loam; weak 
to moderate, medium and
fine granular structure; abundant fine
roots; medium ac 
d; 
abrupt wavy boundary.
 

24 
 to 47 centimeters, 
brown 
to dark yellowish-brown,

friable to 
firm clay loam to clay; weak,
medium and 
fine subangular blocky struc
ture; slightly acid; 
in the lower part,

about 30 percent is 
broken talpetate

which occurs in 
a layer 5-to lO-centime
ters thick.
 

47 
 to 72 centimeters, 
brown to 
dark yellowish
brown, firm 
clay; weak, medium and fine

subangular blocky structure; 
few fine
 
roots; slightly acid. 

72 to 105 
centimeters, dark yellowish-brown, firm
 
clay loam; massive; few pores; no roots;

sl -ghtly acid. 
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05 to 120 centimeters, daik-brown, friable sandy loam 
with some fine scorid and pumiccous grav
els; massive; few pores; no roots; slightly 
acid. 

120 to 145 centimeters, dark reddish-brown gravelly 
fine sandy loam; friable, massive; no 
roots; slightly acid; abrupt smooth bouna
ary. 

145 to + centimeters, light yellowish-brown, some
what cemented pumiceous tuff; slowly per
reabl e.
 

The Chi'tepe soils have moderately slow permeability, moderate
 
available moisture capacity in the 
surface soil and moderately high

in the subsoil, moderate arf..unt o, organic matter, and 
a moderately

shallow root zone. The Talpetate layer, which is thin, broken and

discontinuous, only slightly hinders 
root penetration. The firm
 
clay subsoil, however, somewhdt retards the 
penetration of ,oots

and the movement of water. 
 The soils have a moderate amount of
 
exchangeable bases and base saturation of 62 to 76 percent. Avail
able potassium is high 
in the surface and medium ir the subsoil.
 
Phosphorus is low.
 

The soils occur 
in the moist transilion zone of the Subtropical
 
Dry Forest and are used for crops and pasture.
 

(CLa) Chiltepe clay loam, 0 tc 1.5 percent slopes
 

This typical soil has nearly level slopes and covers 
an area
 
of approximately 4.8 square kilometers. 
 It is moderately

eroded, and the present topsoil contains some of the subsoil.
 
The soil in 968, was used iostly for cotton, abc.ut 1.5 per
cent of it was in pasture, 8 percent in corn and sorghum, and
 
5 percent in subsistence crops. The soil is moderately well
 
suited to sesame, corn, and sorghum and poorly suited to most
 
other crops. It is unsuited frcr bananas.
 

Runoff from this 
soil is slow, and simple conservation meas
ures are required. These include contour 
tillage, minimum
 
tillage, use of cover and green manure crops, 
retention of
 
crops residues on the 
soil, and the use of fertilizer for
 
intertilled annual 
row croos. On lono SloDes that exceed
 
one percent, a gradient terrace system with grassed water
ways i.; required. (Capability unit Il e-3a)
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tay loam, 1.5 
to 4 percent slopes
 
This soil on 
very gentle slopes 
is the most extensive of the
Chiltepe soils. 
 It covers 
an area of approximately
squdre kilometers. 
 It is moderately to 

21.4
 
severely eroded and
has a surface layer which 
in many places is
fragments of talpetate. In 1968, 

thin and contains
 
about 33 percent of it
in cotton, was
33 percent in pastL,-e, 25 percent in
ghum, corn and sor5 percent in subsistence 
crops and nonagricultural
uses, and the remainder irrigated pasture.in 

This soil 
has the same crop adaptabilities 
as the
to 1.5 percent slopes and 
soil on 0
requires all 
of the same management practices 
plus a gradient terrace 
system with
more closely spaced terraces
than on 
the nearly level 
soil, for
intertilled annual row crops. (Capability unit IIIe-3a) 

(CL) Chiltepe clay loam, 4 to 8 percent slopes 
This soil on 
gentle slopes 
covers 
an
5.5 area of approximately
square kilometers. 
 Most of it is severely eroded.
has a thickness of 25 it 

to 40 centimeters above
subsoil. the firm clay
Soil areas 
near the 
base of volcanic 
cones
contain moderate amounts also

of gravel 
in the subsoil.
of this total In 1968,area, about 45 percent of it
25 was in pasture,
percent in cotton, 
15 percent in 
corn and sorghum, 12
cent in woodland, and perthe remaining 3 percent in 
subsistence
 

crops.
 

The same crops as on nearly level 
soil are adapted to this
soil., but. suitabilities 
are lower. Because runoff from this
soil is moderately rapid, 
erosion control 
is difficult unless
properly constructed 
terraces 
with grassed waterways
tural outlets or strucare used for annual row crops. Other simpleconservation 
practices are 
,needed also. 
 The soil, because of
its eroded condition, 
is best suited to 
pasture. (Capability

unit IVe-3.l)
 

(CLd) Chiltepe clay loam, 
8 to 15 percent slopes
 

This soil 
covers 
only about 25 hectares. 
 It hassurface layer that a very thin
commonly contains talpetate gravel.
is Runoff
rapid, and erosion control 
is difficult.
for pasture dnd this 
The soil is used
is the best use, because of 
the conservation hazard. (Capability unit IVe-3.1)
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(CLTb) 	Chiltepe - Alluvial soil association, 1.5 to 4 per
cent slopes 

In the western part of the Chiltepe peninsula, the Chiltepe

soils occur on the uplands in association with Alluvial
 
soils which occur in the lowlands along drainageways. Tex
tures of the associatjvn are generally loam and clay loam.
 
The Alluvial soils are deep and have some gravel on the sur
face and in the subsoil. All of the soils are moderately

Eroded. The Chiltepe soils have lost much of their original
 
surface soil,
 

This soil association on very gentle slopes 
covers an area
 
of nearly 9.5 square kilometers. Of this total area, about
 
41 percent of 
it was in corn or sorghum in 1968, 18 percent

in irtigated pasture, 38 percent in nonirrigated pasture,

and 3 percent in cotton.
 

The soil is moderately well suited to sesame, corn, and sor
ghum but poorly suited to most other crops. It is unsuited
 
to bananas. Control of runoff is essential for conservation. 
This requires a terrace system with grassed waterways. A di
version near the 
base of steep slopes is desirable to remove
 
the excessive runoff from adjacent higher lying areas. 
 Addi
tional 	practices for row crops are contour farming, minimum
 
tillage, use of fertilizer, retention of crop residues on the
 
soil, and use of cover and green manure crops. (Capability
 
unit IlIe-3a)
 

19. CERRO NEGRO SERIES (CN)
 

The Cerro Negro series consists of deep, excessively drained, very

dark-gray sandy soils derived from recent 
coarse 	volcanic ash.
 
The soils occur on the highland plains immediately west of Volcan

Cerro Negro. Slopes range from nearly level to moderately steep.

T,)e Cerro Negro soils adjoin the finer-textured Le6n and Chinan
dega soils which occur on 
the lower parts of the plains further
 
away from the volcanoes.
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Representative Profile of Cerro Negro loamy sand: 

0 to 13 centimeters, very dark gray, loose sand;
plentiful roots; 
neutral.
 

13 to 53 centimeters, very dark brown, 
very friable
loamy sand 
with some fine gravel; very
weak, 
fine and medium subangular blocky
structure; plentiful 
fine roots; neutral.
 
53 to 73 centimeters, very dark brown 
to very dark


grayish-brown, loose loamy sand with fine
gravel; 
few roots; neutral.
 
73 
 to 80 centimeters, 
very dark grayish-brown,


loose coarse sand; 
very few roots; neutral.
 
80 to 120 centimeters, 
very dark gray, loose fine
 

sand; no 
roots; neutral.
 
120 to 130 centimeters +. 
 black to 
very dark-gray loose
sand with gravel; massive; slightly acid.
 

The soils 
have very rapid permeability, moderately low available
moisture capacicy, and a moderately thick root zone.matter Organic
is moderate in amount 
in the upper half meter of the soil
and low below that depth. 
The soils are low in exchangeable bases and have base saturation
of more than 
75 percent. 
 Available phosphorus content is low;
potassium content 
is medium in the 
subsoil but 
low in the surface
layer.
 

The soils are 
in the Subtropical 
Moist Forest zone.
forests have Some of the
been removed and the 
land is used for crops and pasture. 
 The soils are easy 
to work, but plants tend to suffer from
drouth when the interval between rains in too 
long.
 

(CNa) Cerro Negro loamy sand, 
0 to 1.5 percent slopes
 
This soil on nearly level slopes occurs
than one square in one unit of more
kilometer southeast of Le6n and another of 30
to 40 
hectares located 11.5 kiloreters east 
and slightly
south of Leo'n. The 
total extent of
mately this soil is approxi1.7 square kilometers. 
 In 1968, about 37 percent of
it was in pasture, 37 percent 
in sesame, corn or sorghum,
and 26 percent in cotton. 
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The soil has slow runoff and water erosion is not a hazard.
 
However, it is susceptible to wind erosion.
 

Because of the low water holding-capacity, the soil is
 
unsuited for most crops, and poorly suited to sesame, sor
ghum, peanuts, and cassava. Yields of these crops are
 
likely to be low. Fertilizer is beneficial when rainfall
 
is well distributed. The soil is best suited to pasture
 
and woodland. (Capability unit IVe-7)
 

(CNb) Cerro Negro loamy sand, 1.5 to 4 percent slopes
 

This soil occurs mostly in units of 30 to 75 hectares lo
cated 17 kilometers east and slightly north of Le6n near the
 
volcanoes. One unit of more tha.n 2 square kilometers, is lo
cated south of Volcn Asososca and another of approximately

0.5 square kilometers, is 9 kilometers southeast of Le6n. The
 
soil has a total area of approximately 5.4 square kilometers.
 
In 1968, about 77 percent of the area was in pasture, 15 per
cent in sesame, corn or sorghum, and 8 percent in woodland.
 

Runoff from this soil is moderately slow, and some areas are
 
slightly eroded. The soil is also susceptible to wind erosion.
 
Because of the erosion hazard, this soil is best suited to
 
pasture and woodland. It is of low suitability for sesame,
 
sorghum, peanuts, and cassava. Fertilizer for these crops

is beneficial when rainfall distribution is favorable. (Ca
pability unit IVe-7)
 

(CNc) Cerro Negro loamy sand 4 to 8 percent slopes
 

This soil on gentle slopes occurs mostly -n units ranging in
 
size from 10 to more than 100 hectares. The areas occur
 
about 12 kilometers northeast of Le6n and the volcanoes. 
 The
 
total extent of this soil is approximately 6.3 square kilo
meters. In 1968, about 25 percent of the total areas was in
 
sesame, corn or sorghum, 71 percent in woodland, and 4 percent
 
in pasture.
 

Runoff from this soil is moderately slow, and water erosion
 
is a slight hazard. The soil is also susceptible to wind
 
erosion. The soil is best suited to pasture and woodland.
 
(Capability unit VIs-l)
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(CNa) 
Cerro Negro loamy sand 8 to 15 percent slopes
 
The soil on 
strong slopes occurs 
in units
from 10 to 150 that range in size
hectares. 
 The areas
18 kilometers are located from 12
east and slightly north of Le6n. 

to
 
a total The soil has
extent of approximately

1968, about 40 

2.7 square kilometers. In
percent of the 
total area 
was in pasture, 30
percent in sesame, corn,or sorghum, and 30 
percent in woodland. 
The soil 
has medium runoff and 
is moderately eroded
tivated areas. in cul-
It is also susceptible to
This soil wind erosion.
is best suited to 
pasture and woodland. 
 (Capability unit VIs-2)
 

(CNe) Cerro Negro loamy sand, 15 to 30 percent slopes
 
This soil having moderately steep qlopes
10 to 100 hectares, which 

occurs in units of
are located mostly from 10
kilometers northeast of Le6n, 
 to 15
The total
is approximately area of this soil
2.3 square kilometers.
percent of the total In 1968, about 50
area 
was in sesame, corn,
and 50 percent in pasture. Because of 
or sorghum
 

and the hazard of wind
water erosion, 
the soil 
is not
crops but suited for cultivated
is best suited to 
pasture and woodland. 
 (Capability unit VJs-2) 

(CN2d) Cerro Negro sand, 8 to 15 percent sloes 

This soil on strong slopes 
is coarser textured than the
ical Cerro Neqro loamy sand and typ-

It occurs is more droughty for crops.
in units that range from one
more than square kilometer, to
five square kilometers. 

cated from 12 

Most of the soil is loto 20 kilometers northeast of Le6n.
extent is approximately The total
7.8 square kilomete-s.
entirely The soil is
in woodland pasture, with less
erage by than 40 percent
trees. cov-
It is too 
droughty for cultivated crops 
but
is suitable for pasture and woodland. (Capability unit
VI Is-2) 
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(CN2e) Cerro Negro sand, 15 to 30 percent slopes
 

The soil on moderately steep slopes is coarser textured than
 
the Cerro Negro loamy sand on 15 to 30 percent slopes (CNe).

It has rapid runoff, and most areas have lost much of the
 
original surface soil by erosion.
 

The total extent of this soil is approximately 15.0 square

kilometers. In 1968, about 55 percent of the total area
 
was in pasture, 43 percent in woodland, and 2 percent in
 
corn or sorghum.
 

The soil is too droughty for cultivated crops. It is best
 
suited for pasture ana woodland. (Capability unit VIIs-2)
 

(CN2f) Cerro Negro sand, 30 to 75 percent slopes 

The soil oil steep slopes occurs near Volc~n Cerro Negro in
 
one unit of approximately 0.8 square kilometers. In 1968,

about 10 percent of it was in sesame, corn, or sorghum and
 
the remainder in pasture with some trees. The soil is not
 
suited for growing crops. It is best suited for woodland.
 
(Capability unit Vlls-2) 

(CNpb) Cerro Negro sand, 
very stony, 0 to 4 percent slopes
 

This very stony soil on nearly level to very gentle slopes
 
occurs in one unit west of Volcdn Asososca. The total ex
tent is approximately 1.3 square kilometers. In 1968,
 
about 82 percent of it was in pasture and 18 percent in
 
woodland. 
 The soil is best suited to pasture and woodland.
 
(Capability unit VIs-l)
 

(CNpd) Cerro Negro sand, very stony, 4 to 15 percent slopes 

This soil has gentle to strong slopes and occurs in units
 
ranging in size from 50 hectares to more than two square kilo
meters. The soils are located mostly north and west of Vol
can Asososca. The total extent is approximately 5.2 square

kilometers. In 1968, the total area was in pasture and
 
woodland, and this is the for the
best use soil. (Capabil
ity unit Vls-2) 
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(CNpe) Cerro Negro sand, very stony, 
15 to 30 percent slopes
 
This stony soil has noderately steep slopes.
mostly near 	 It occurs
Volc~n 
Cerro Negro in units that range in size
from 20 hectares 
to 	more than 
100 hectares.
is 	approximately The total extent
1.4 square kilometers.
percent of the 	 In 1968, about 88
total area was 
in 	woodland and
pasture. 	 12 percent in
The soil 
is 	best suited to woodland. (Capability
unit VIIs-2)
 

20. COSMAPA SERIES 
 (CO)
 
The Cosmapa series consists of very dark brown 
to 	very dark grayish-brown, moderately shallow, well-drained soils derived from
cent volcanic ash. 	 re-
They are underlain by
consisting of sand, 	 a strongly cemented layer
scoria, basaltic gravel,
layer has 	 and volcanic ash.
a minimum thickness of one meter. 	

The
 
The soils occur-on
sloping plains extending from the bases of San Cristobal 
and El
Chonco volcanoes.
 

Representative Profile of 
Cosmapa sandy loam:
 
0 to 40 centimeters, very dark 
brown, friable sandy
loam; 
fine granular structure; abundant roots;


sliqhtly acid.
 
40 
 to 55 centimeters, 
very dark grayish-brown, very
friable sandy loam; structureless; abundant
roots; neutral; abrupt and undulating bound

ary.
 

55 to 
 + 	centimeters, light-gray cemented layer of
sand, scoria, basaltic gravel, 
and volcanic
ash. Thickness 
one meter plus.
 
The depth to the 
cemented sand-scoria layer ranges
centimeters. 	 from 30 to
The soils are similar to 	 50


La 	Mora soils but the
latter lack 
the cemented layer.
 
The Cosmapa soils have moderate permeability, moderately low available moisture, and 
a shallow 
root zone. They tend
when the intervals between rains are 	

to be drouthy

long.
organic matter, but moderate in bases. 

The soils are high in

Base saturation is about
45 	percent. Potassium 
content is moderate, but phosphor-us 
is
deficient.
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The soils occur in the very moist transition of the Subtropical
 
Moist Forest life zone.
 

At present they are cleared and used for pasture. Some small
 
areas are used for corn, sorghum, and cotton.
 

(COa) Cosmapa sandy loam, 0 to 4 percent slopes
 

The typical soil with nearly level to very gentle slopes
 
occurs on plains in a number of places at the base of San
 
Cristobal and El Chonco volcanoes that are 
northeast and
 
east of Chinandega. Most areas are slightly eroded. The
 
total extent of this soil is approximately 4.7 square kil
ometers. Most of this soil is cropland. In 1968, about 60
 
percent of it was in cotton, 32 percent in corn or sorghum,

and 8 percent in pasture. Some of the cotton fields were
 
terraced. The soil is moderately well suited to peanuts,
 
sesame, sorghum, and corn; well suited to castor beans and
 
sisal, unsuited to bananas and plantains; and poorly suited
 
to cassava, cotton, kenaf, rice and 
sugar cane.
 

Runoff is medium except where water 
from adjacent higher
 
lying areas is discharged across the gently sloping fields.
 
In such places a diversion is needed to protect the lower
 
lying areas. Simple conservation practices are needed for
 
most crops. These consists of contour farming, minimum
 
tillage, the use of cover and green manure crops, 
the reten
tion of crop residues on the soil, and crop rotation. For
 
annual row crops on slopes that exceed one percent a contour
 
terrace system is required. Since the soil is deficient in 
phosphorus, fertilizer is essential 
for most row crops.
 
(Capability unit IIIe-2a)
 

(COb) Cosmapa sandy loam, shallow, 1.5 to 4 percent slopes
 

This soil is 25 to 40 centimeters deep and has lost much of
 
the original surface soil by erosion. It occurs in one large

block 1.5 kilometers west of Rancherfas. The total extent is
 
approximately 5.4 square kilometers. In 1968, most of the
 
area was in pasture, except about 50 hectares which was 
in
 
corn or sorghum. Formerly the land was used for cotton and
 
much of 
it was terraced. Because of shallowness and eroded
 
condition, the 
soil is poorly suited to row crops but is
 
best suited for pasture. (Capability unit IVs-2)
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(COc) Cosmapa sandy loam, moderately shallow, 4 to 8 percent
 

This soil 
with gentle slopes has depths
60 centimeters. that range from 40 to
It has 

sion. The 

lost much of the surface soil by erosoil occurs in several large 
areas about nine
kilometers northwest of Chichigalpa.
approximately 1.5 square 
The total extent is
kilometers. 
 Eighty percent of
was in pasture in 1968. and the it
 

rest was 
in crops.
 
The soil 
is best suited to shallow rooted crops such
ame, as sespeanuts, sorghum, and pasture grasses. 
 Excepting pasture grasses, 
a gradient terrace 
ways is needed for the 

system with grassed waterproduction of the other crops.
addition, one In
or more of the

practices following simple conservation
are required: contour 
farming, minimum tillage,
use of fertilizer, and 
return 
of crop residues 
to the land.
(Capability unit 
IIIe-2)
 

(COd) Cosmapa sandy loam, 8 to 
15 percent slopes
 
This soil 
with strong slopes 
occurs 
in two blocks,
17 one about
kilometers northeast of Chinandega and 
the other about
12.5 kilometers east-northeast of the 
same town.
extent is approximately 1.3 square kilometers. 

The total
 
All of the
soil is in pasture. 

The soil on 
strong slopes 
is similar to
(COa) but the typical soil
some areas 
are moderately to 
severely eroded.
a few areas have some Also,
stone or 
rock fragments scattered on
the surface.
 

Although 
the same crops as 
for the typical
adapted soil (COa)
to this soil, the conservation hazard 
are
 

for economical production is too highof row crops. Perennial crops require complex conservation practices. 
 Consequently, the
soil 
is best suited for pasture. (Capability unit 
IVe-2)
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(C02b) Cosmapa stony sandy loam, 1.5 
to 4 percent slopes
 

This soil 
with very gentle slopes has a total area of approx
imately 8.5 square kilometers, and is the most extensive of

the Cosmapa soil units. It is similar to the typical soil
 
but has some stone scattered on the surface. This is a

slight hindrance to tillage but does 
not preclude its use

for crops. Of the total area, about 63 
percent is cropland

and the rest pastureland. The cropland in 1969 
was used for
cotton production. Most of the fields in cotton were 
ter
raced.
 

The same crops are adapted to 
this soil as to the typical

soil and similar conservation practices are required, ex
cept for annual row crops which require a terrace system

with grassed waterways. (Capability unit IVs-2)
 

_(C02c) Cosmapa shallow and stony sandy loams, 4 to 
8 percent
 
slopes
 

This soil 
with gentle slopes occurs in a number of mtderate
 
size areas about 8.5 kilometers east-southeast of Chinandega

and 15 kilometers northeast of the 
same city. The local ex
tent is about 3.0 square kilometers. All of it is in pasture

and woodland. About 60 percent of the total area 
is similar
 
to the typical soil but is more eroded and has 
some stone or

rock 
fragments on the surface which interfere with tillage.

Ahout 40 percent of the total area 
is only 25 to 40 centime
.ers deep and is too drouthy for crops.
 

The soil is generally unsuited for adapted row crops. It is

best suited for pasture. (Capability unit IVs-2)
 

21. CONCEPCION SOILS (CP)
 

Concepcion soils consists of deep, well-drained, moderately 
coarse
and medium-textured, dark-brown soils derived from recent volcanic

ash. They occur mostly on nearly level to very gently sloping
plains in the vicinity of La Paz Centro. The soils are associ
ated with the slowly permeable Amatitin soils. 
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Cattle qrazinq on improved nastures
 

Description of soil 
charac
teristics observed by boring
with 
auger.
 

A V A 
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Representative Profile of Concepci6n fine sandy loam:
 

0 to 23 centimeters, dark-brown, firm, fine sandy

loam; medium and fine granular structure;
 
abundant roots; neutral.
 

23 to 45 	centimeters, dark-brown 
to very dark 	gray
ish-brown, friable loam; structure
same 

as above; abundant roots; neutral.
 

45 to 70 	centimeters, dark-hrown to 
brown, friable
 
loam; moderate 
coarse and medium subangu
lar blocky structure; abundant roots;
 
neutral.
 

70 Lo 112 	centimeters, dark yellowish-brown, friable
 
clay loam with some gravels; weak, coarse
 
medium suoangular blocky structure, abun
dant roots; neutral.
 

112 to 137 	centiieters, dark grayish-brown, friable
 
clay loam with much scoria gravel; weak,
 
coarse and medium subangular blocky struc
ture; plentiful roots; neutral.
 

The soils are very porous and have 
a thick root 	zone. Permeability is moderate. Available water holding capacity is high.
soils are moderately high in organic matter. 
The
 

They are well supplied with exchangeable bases. Phosphorus 
is low. Potassium
 
content is medium. 
 The soils are 
wel,I suited 	to most acclimated
 
crops.
 

Concepci6n soils occur 
in the subhumid transition of the Subtropical Moist Forest life zone. 
 The land is 	need chiefly of
 
cotton, although small areas are used for corn 
and sorghum.
 

(CPa) Concepcio'n fine sandy loam, 0 to 
1.5 percent 	slopes
 

The typical 	soil with nearly level slopes has an area of

approximately 1.3 square kilometer which in 1968 was 
en
tirely in cotton. About half of the cotton fields were

raced. The runoff from this 

ter
soil is slow, and it is sl'ghtly


eroded. The 	soil is well suited to most 
row crops but is
 
poor for bananas unless irrigated. For annual row crops,
this soil requires simple conservation measures such as con
tour tillage, minimum tillage,the use of fertilizer, and 
the
 
return of crop residues 
to the soil. No special practices

are needed for perennial row crops. (Capability unit lie-l)
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(CPb) Concepci6n fine sandy loam, 1.5 
to 4 percent slopes
 
This soil 
with very gentle slopes covers an area of approximately 5.8 square 
kilometers. 
 Most of it is deep, like
the typical 
soil, but included 
is a i1O hectare 
area which
is 60 to 90 centimieters deep. It occurs about 
seven kilometers northwest of La 
Paz Centro. 
 The soil is slightly eroded.
In 1968, about 75 percent of the 
total 
area was in cotton,
20 percent 
in corn or sorghum, and 5 percent in pasture and
woodland. 
 Most of the cropland is terraced. 
 ThE same crops
as for the typical soil with nearly level slopes are adapted
to this 
soil, and the conservation practices 
are nearly the
same. 
 However, for intertilled annual 
row crops, a simple
terrace system with grassed waterways is necessary. Fcrperennial row crops, cultivating 
on the contour, minimum
tillage, two-way tillage, 
and the return of crop residues
to the soil are necessary to control 
erosion. (Capability

unit IIe-l)
 

(CPc) Concepci6n soils, 
4 to 8 percent slopes
 

This undifferentiated map unit with gentle slopes includessoils having surface textures of loam and 
fine sandy loam.
The soils are moderately eroded and have a deep to moderately deep root zone. The soils have a total area of approximately 50 hectares of which 57 
percent was 
in pasture
in 1968, 26 percent in cotton with 
terraces, and 
17 percent

in corn or sorghum.
 

The soils are 
well suited to most acclimated crops but complex measures, such 
as a terrace systems with grassed waterways, are required to conserve the soil 
when used for intertilled annual 
row crops. Simple practices such conas
tour farming, two-way tillage, minimum tillage, 
and the
return of crop residues to 
the soil generally suffice to
conserve 
the soil for intertilled perennial 
row crops.

(Capability unit 
Ille-l) 

(CPd) Concepci6n soils, 
8 to 15 percent slopes
 

This undifferentiated mapping unit includes both loam and
fine sandy loam types. Its 
extent is approximately 25 hectares 
of which 80 percent was in pasture in 1968 and 
20 percent in corn or sorghum. 
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Runoff from these soils is rapid, and the soils are moder
ately to strongly eroded. Because of the high risk of ero
sion, the soils are 
best suited for pasture and woodland.
 
With terraces, the soils are moderately well suited to cas
sava ind unirrigated sugar canE. (Capability unit IVe-l)
 

(CPe) Concepci6n soils, 15 to 30 percent slopes
 

The moderately steep soils included 
in this map unit include
 
both loam and fine sandy loam types. They extend across an
 
area of approximately 0.6 square kilometers. In 1968, about
 
60 percent of the area was used for pasture and 40 percent
 
was in corn or sorghum. Runoff from the soils is rapid, and
 
most areas are severely eroded. Because o the high erosion
 
hazard, the soil is best suited to pasture and woodland.
 
(Capability unit VIe-l.2)
 

(CP2a) Ccncepcio'n loam, 0 to 1.5 percent slopes
 

This soil has a slightly finer surface texture than the typ
ical soil (CPa) with nearly level slopes. Its total extent
 
is approximately 7.8 square kilometers. In 1968, about 80
 
percent of it was in cotton and 20 percent in corn or 
sor
ghum. About three-fourths of the cropland is terraced.
 
Runoff from this soil is slow, and it is slightly eroded.
 
The soil is suited to the same crops as the fine sandy loam
 
type on nearly level slopes and requires the same conserva
tion measures. (Capability unit IIe-l)
 

(CP2b) Concepci6n loam, 1.5 to 4 percent slopes
 

This soil is slightly finer textured than the fine sandy

loam type with the same slope range. Its total extent is
 
approximately 4.1 square kilometers. Most of the soil is
 
deep but included in the mapping unit is about 75 hectares
 
having depths ranging from 60 to 90 centimeters. The areas
 
are located 5-1/2 kilometers northwest of La Paz Centro.
 
In 1968, the greatest part of the soil planted to
was cot
ton, with fields terraced. About two percent of it was in
 
corn or sorghum.
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Runoff from this soil is 	 medium,moderately eroded. The 	
and the soil is slightly tosoil is 	 suited toon the 	 the same cropsfine sandy loan' type (CPa) and 	

as 
same conservation mea;urcs but, 

requires nearly the
in addition,
crops a 	 for annual row
simle terrace 
system with grassed waterways 
is necessary. (Capability unit 
Ile-,I)
 

(CPvb) Concepcidn loam heav substratum variant, 1.5 to 4percent_Sloes
 

This variant has a finer-cextured substratumical La Cuncepci6n loam. It 	
than the typ

occurs
mostly in the 	 very gentle slopes,northern 	
on 

limit of the wain areacidn soils. 	 of La Concep-
The 	

The soil is slightly to moderately eroded.total extent is approximately 3.2 square kilometers. 
Representative 
Profile 	of Concepcin loam, heavy substratum
variant: 

0 to 	 12 centimeters, 
very dark grayish-brown,

friable 	 loam; slightly acid. 

12 to 31 centimeters, 
very dark 
brown, friable
 
sandy clay :oam; 
neutral.
 

31 
 to 63 	centimeters, dark-brown, very friable

clay loam with 
fine gravel; neutral.
 

63 to 95 centimeters, dark-brown, very friable 
light clay with 
scoria gravel; neutral.
 

95 
 to 127 	 centimeters, dark-brown, very friable 
clay; neutral.
 

127 to 
 147 centimeters, dark 
reddish-brown, 
firm

clay 
with scoria 
gravel; 	slightly acid.
 

Roots are 
abundant throughout all
content 	of organic matter 
but the last horizon. 
 The
is about
horizons, about 1.5 	
three percent in the firstpercent in the second,creases 	 and then dewith depth to less than one percent.moisture caoacity is 	 The availablemoderate. 
 The soil is
with bases but 	 well supplied
is deficient 
in phosphorus.
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In 1968, about 90 percent of this soil was in corn or sor
ghum, 7 percent in cotton, and the remainder in woodland and
 
pasture. About three fourths of the cropland 
was terraced.
 

This soil is suited to the same crops as Concepci6n fine
sandy loam on nearly level slopes (CPa) and requires simple

conservation practices. In addition, for annual 
row crops,
 
a terrace system with grassed waterways is needed. (Capa
bility unit lle-])
 

22. CARDENAS SERIES (CR)
 

The Cardenas series comprises deep to moderately shallow, moder
ately well drained soils having 
a thin black clay loam surface
 
and a thick yellowish-brown to light yellowish-brown clay 
sub
soil.
 

The soils are deriveJ from tuff. They occur 
o- moderately dis
sected 
upland plains in the extreme south in The vicinity of
 
Ca'rdenas. 

Representative Profile of C~rdenas 
clay loam:
 

0 to 10 	centimeters, black, friable clay loam;
 
moderate'y strong medium and fine gran
ular structure; abundant very fine roots;
 
strongly acid, abrupt and 
smooth boundary.
 

10 to 20 	centimeters, dark-brown 
clay loam to
 
clay with much basaltic gravel 2 to 7 
centimeters 	in diameter; firm; moderate,
 
medium and fine granular structure;
 
abundant roots; strongly acid.
 

20 to 30 	centimeters, yellowish-brown clay with
 
some reddish-yellow mottles; very firm; 
strong, fine and very fine angular and
 
subangular 	blocky structure; plentiful
 
very fine roots; very strongly acid.
 

30 to 62 	centimeters, light yellowish-brown, very

firm clay; moderately strong, medium and
 
fine angular blocky structure; few very
 
fine roots; extremely acid.
 

11-361
 



62 to 	 105 centimeters, yellowish-brown, very firmclay; strong, medium arnd 
fine subangular
and 	 angular blocky structure; very few,very fine roots; extremely acid.
 
105 to 
 135 centimeters, yellowish-brown 
to light


yellowish-brown, firm clay; moderately

weak, medium and 
fine subangular blocky
structure; 
very few very 
fine roots;

extremely acid.
 

135 to 
 160 	centimeters, light yellowish-brown,
 
firm clay; massive; 
no roots.
 

The soils have some 
gravel 
or rock fragments
some places. 	 on the surface in
They have moderately slow permeability, high available moisture capacity, and 
a moderately deep
matter is high in the 	
root zone. Organic
surface soil 
and 	moderate in
The 	soils are high in the subsoil.
exchangeable bases and
tion of more 	 have base saturathan 65 percent in 
the 	subsoil.
are 	 However, the
very acid, the 	 soils
most acid soils in 
the 	Pacific area.
able potassium and 	 Availphcsphorus 
are both low.
 

Cardenas 
series occur in 
the Tropical floist 
Forest.
used chiefly 	 The landfor 	pasture isand small areas of woodland. 

(CRc) Cardenas 
clay loam, 4 to 8percentslopes
 
The typical soil with 
gentle slopes
the 	Cardenas soils. 

is the most extensive of
The 	total 
area is approximately O.1O
square kilometers. It occurs 
in moderate size
cludes about 5.8 	 areas and insquare kilometers

less than 	 of sotl having slopes
four percent. All or 	 of


the 	soils 
of this mapping
unit are slightly 
to moderately eroded.
 

About eight percent of the total 
area is in 
woodland,
rest is in pasture. Some of 	 the

the 	pastures
Guinea or 	 are seeded to
Napier grass, 
but most 
as "zacate de 	

are in native grass known
liano". 
 The 
native grass provides good herbage 	in 
its 	succulent 
stage.
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Because of the high rainfall, erosion is a serious hazard,

unless the soil is protected. The soil is suited to most
 
acclimated row crops but requires 
a terrace system with

grassed waterways for its conservation. Pasture is its
 
best use. Pasture of native grass need close grazing to

permit constant new growth and to prevent the 
formation of
 
woody stems. (Capability unit IIie-3.2)
 

(CRd) Cardenas clay loam, 8 to 15 percent slopes
 

This soil with strong slopes is similar to the typical soil.

It has a total extent of approximately 3.8 square kilome
ters. The areas are mostly moderately shallow out include
 
some shallow ones. Some included soils have slones of less
 
than eight percent. 

All of this soil is in pasture. A large part of the pastures

are improved and planted to Napier or 
Guinea grasses. Pas
ture is the best use for this soil. (Capability unit IVe
3.2) 

(CRe) Cardenas clay loam, 15 to 30 percent slopes
 

This soil with moderately steep slopes has a total area 
of

approximately 1.9 square kilometers. It is moderate deep

and moderately shallow, and all of areas
the have lost some
 
of the surface soil by erosion. The soil is used for pas
ture, much of which is improved and planted to Guinea and

Napier varieties. Pasture is its 
best use. (Capability

unit VIe-l.3)
 

23. COSIGUINA SOILS (CS)
 

The CosigU'ina soils 
consists of deep, somewhat excessively

drained, coarse to moderately coarse-textured soils developed

from volcanic ash. They occur on the nearly level to steep ter
rain surrounding the CosigUina crater.
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Representative Profile of CosigUina gravelly loamy 
coarse sand:
 

0 to 16 centimeters, very dark 
brown, gravelly

loamy coarse sand, the gravels are fineand very fine; very friable; abundant
 
roots; slightly acid.
 

16 to 40 centimeters, 
very dark brown, loamy 
coarse
sand; 
very friable; abundant 
roots; slightl.y acid; abrupt and smooth boundary.
 

40 to 51 
 centimeters, very dark arayish-brown,

gravelly sand 
or coarse sand; 
loose; few
roots; neutral; abrupt and 
smooth
 
boundary.
 

51 to 82 certimeters, black, 
coarse sandy 
loam with
much gray gravel; very few roots; neutral 
abrupt and 
smooth boundary.
 

82 to 
 120 centimeters, 
very dark grayish-brown

gravelly sand, 
the gravels are very fine;

loose; no 
roots; neutral.
 

The CosigUina soils have 
very rapid permeability.
ately high in They are moderorganic matter 
in the
low surface and upper subsoil
in the lower subsoil. Available moisture capacity 
and
 

is moderate
in layers containing much organic matter and 
low in others.
root zone is deep. The soils are well 
The
 

supplied
have with bases
a medium content of potassium and 
and
 

a low content of phosphorus.
 

CosigUina series occur 
in the cool subtropical
Tropical transition of the
Moist Forest 
life zone. 
 The soilis are mainly in
deciduous semiforest. 
 The semi-open forest
Small cleared areas 
are used for grazing.
on the smoother slopes are 
used for corn and


sorghum.
 

(CS2a)CosiUina ravelly loamy coarse sand.sl o p e s•. 0 to 1.5 percent 

This 
soil covers approximate,y 8.0 square kilometers.
60 percent of the soil About

is in corn and sorghum, 35 percent in
pasture, and 
5 percent in 
uense woodland. 
 The areas in corn
and sorghum are slightly eroded, and 
fields are 
terraced.
The soil is poorly suited 
to most crops. It 
is best suited
for pasture 
and woodland. (Capability unit 
IVe-7)
 

11-364 

/ 



JCS2b) 	CosigUina gravelly loamy coarse sand, 1.5 to 4 per
cent slopes
 

The very gently sloping areas of this soil cover approxi
[lately 	13.0 square kilometers. About 75 percent of it is
 
in pasture, and the areas are slightly eroded; 20 percent
 
is in dense woodland; and 5 percent is in corn. As in the
 
nearly 	level areas, this soil is poorly suited to most crops.
 
For cultivated crops it requires such conservation measures
 
as terraces and the use of cover and green manure crops.

The soil is best suited to pasture and woodland. (Capabil
ity unit IVe-7)
 

(CS2c) 	CosigUina gravelly loamy coarse sand, 4 to 8 per
cent slopes
 

This soil covers approximately 10.0 square kilometers.
 
About 65 percent of it is in unimproved pasture, 20 percent
 
in dense woodland, and 15 percent in corn. The areas in
 
corn are terraced. Most of tile soil is moderately eroded.
 
It is poorly suited to most crops. If cultivated it re
quires 	complex conservation measures such as terraces with
 
grassed waterways or concrete outlets, special residue man
agement, the return of crop residues to the land, fertilizer,
 
and the use of cover, and green manure crops. The soil is best
 
suited to pasture and woodland. (Capability unit VIs-l)
 

(CS2d) 	CosigUina gravelly loamy coarse sand, 8 to 15 percent 
sl op e s 

This soil occurs on strongly sloping areas and covers approx
imately 9.0 square kilometers. It is unsuited to most crops,
 
and it is best suited to woodland and pasture. (Capability
 
unit VIs-2)
 

(CSa) CosigUina gravelly sandy loam, 0 to 1.5 percent slopes
 

The nearly level areas of this soil occur 9 to 13 kilometers
 
southeast and south of the CosigUina crater; they cover ap
proximately 8.5 square kilometers. The gravelly sandy loam
 
differs from the gravelly loamy coarse sand in texture and
 
in having a slightly higher moisture holding capacity. The
 
soil has little or no runoff due to the low slope gradient
 
and coarse texture. About 65 percent of the total of
area 
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this soil is in corn and 35 percent inof the dense woodland.areas Mostin corn are somewhat eroded.poorly suited The soils areto most 
row crops and
crops. solid planted annual
They are 
suited 
to peanuts, 
sesame, sisal,
sava. 
 Tnese crops and casrequire simple conservation practices
such as 
contour 
tillage, turning 
under of
manure crops, cover and green
and the use 
of high amounts of
cause of fertilizer berapid leachinA. 
 The soil 
is also well suited
pasture and woodland. to
(Capability unit 
IVe-7)
 

(CSb) CosigUina gravelly sandy 
loa , 1.5 
to 4 percent slopes
This soil 
covers approximately

of it 18.0 square kilometers.
occurs seven kilometers southeast of the 

Most 
Crater and Cosiguina
includes 

are the Cosiguina sttlement.
six kilometers Other areas
east and four kilometers north of the
ter. The crasoil 
has medium runoff.
40 percent Of the total area, aboutis in dense woodland, 
20 percent
25 percent in pasture, and 

in open forest,
i5 percentThe cultivated in corn and sorghum.
areas 
are slightly 
to moderately eroded.
soil is adapted to The
the same crops
level areas but 
as the one (CSa) on nearly
more conservation 
measures
These include are required.
contour farming,
the return a simple terrace system, and
of crop residues to 
the soil. (Capability unit
IVe-7) 

(CSc) CosiUina ravelly sandy loam, 4 to 
8 percent slopes
 
This soil 
covers approximately 16.0 
square
of it kilometers.
is located about Most
three kilometers
meters southeast south and three kiloof Hacienda El Rosario.it About 40is in dense woodland, percent of40 percentcent in pasture. in open forest, and 20 per-The soil is poorly suitedcrops to intertilled
and row
requires complex conservation 
practices
terrace system such as awith grassed waterways,cover and cireen contour farming,manure crops, 
fertilizer, and
idue Idnageent. special res-
They are best suited to pasture and woodland. (Capability unit 
VIs-l) 
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(CSd) CosigUina gravelly sandy loam, 8 to 
15 percent slopes
 

This soil occurs on strongly sloping areas and has rapid

runoff. It covers 
about 13.5 square kilometers. Because of
 
greater slope gradients and the high conservation hazard, the
 
soil is best suited to pasture and woodland. At the present

time, 90 the soil in
percent of is 
 dense woodland and 10 per
cent in pasture. In some areas, occasiondl cobbles or rock
 
fragments are scattered 
on the surface. (Capability unit
 
Vls-2)
 

(CSe) Cosiguina gravelly sandy loam, 
15 to 30 percent slopes
 

The sc l of this unit covers approximately 25.0 square kilo
meters. It is entirely in woodland. The soil is suited to
 
pasture and woodland. Pastures require measures 
to control
 
grazing so as to avoid erosion. (Capability unit VIs-2)
 

(CS3a)_CosigiU 
 ravel sand, 0 to 1.5 percent slopes
 

This soil occurs 
in two areas located eight kilometers
 
southeast of Volc~n Cosiquina. It covers approximately

1.75 square kilometers, and is in open woodland. 
 It is sim

typical but
ilar to the soil coarse textured. Permeabili
ty is very rapid, and has
the soil a low moisture-holding

capacity. The soil 
is best suited for pasture and woodland.
 
(Capability unit VIs-l)
 

(CS3b) CosiqUina gravelly sand, 
1.5 to 4 percent slopes
 

This soil covers approximately 2.0 square kilometers. Sev
enty five percent of it is in dense woodland and 25 percent

in pasture. The soil is unsuited to most crops because of
 
its low moisture holding capacity. It is best suited to
 
woodland and pasture. (Capability unit VIs-l)
 

(CS3c) CosigUina gravelly sand, 4 to 
8 percent slopes
 

This soil consists of two 
small areas which cover 0.3
 
square kilometers. It is unsuited for cultivation aid 
is
 
best suited to pasture or woodland. At present it is in
 
woodland. (Capability unit VIs-l)
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(CS4e) Cosigtiina soils, 
15 to 30 percent slopes
 

This unit consists of loamy sands and 
sands on moderately
steep slopes and includes a 17 -hectare area which has 
slopes
of 8 to 15 percent. The total extent is 3.0 square kilometers; 30 percent of it 
is in open woodland and 20 
percent
in pasture. 
 The soils are unsuited to cultivation 
and poorly
suited to 
pasture and woodland because of their low moistureholding capacity. (Capability unit VIs-2) 

(CS4fi CosiqUina soils, 
30 to 75 percent slopes
 

The steep CosigUina 
soils are very extensive, covering approximately 
105.0 square kilometers. 
 Textures of 
the soils
are sandy loam, 
loamy sand, and sand. The soils are 
unsuited for cultivation and 
are entirely in 
dense woodland.
They are best suited to woodland. 
 Where the woodland areas
are used for grazinq, they should not 
be overgrazed so as
not to destroy the 
surface organic 
cover. (Capability unit
 
VI Is-2)
 

24. CAIMITO SOILS 
 (CT)
 

Caimito soils 
comprise deep, moderately well drained, black,
friable clays 
derived from old alluvium washed from volcanic
soils and soils 
underlain by 
ash
 

tuff and other volcanic rocks. 
 The
Caimito soils 
occur on nearly level to 
very gently sloping plains
between RVo Sinecapa and 
Rfo Grande Grande ol- Viejo and extend
northward 
from about four kilometers north of Lake Managua 
to beyond the Malpaisillo-San 
Isidro highway. Other areas 
are north

of Paso de Malacatoya.
 

The Caimito soils are associated with other Vertisols and 
Vertic
soils and with the San 
Gabriel, El Sontol, Larreynaga and El Es
tero soils.
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Representative Profile of Caimito clay:
 

0 to 9 centimeters, black, 
firir clay; moderate,
 
fine granular structure; abundant roots;

slightly acid; abrupt and 
smooth boundary.
 

9 to 47 centimeters, ulack, very firm clay; strong,
medium and coarse prismatic structure;
 
abundant roots; occasional slickensides;
 
medium acid. 

47 to 90 	centimeters, very dark gray, very firm
 
clay; strong, coarse and medium angular

blocky structure; abundant roots; many

slickensides; medium acid; abrupt and
 
smooth boundary.
 

90 to 130 	centimeters, olive-gray, very firm 
clay;
 
strong, medium and fine angular blocky
 
structure; few ,oots; 
slightly acid;
 
abrupt and smooth boundary. 

1.30 to 180 centimeters, yellowish-brown, firm loam 
to sandy clay loam; massive; very few 
roots. 

Caimito soils have low permeability, high available moisture 
capacity, and 	a deep root Organic matter is
zone. 
 moderate, except
high in the surface soil. They are difficult to work because of

their heavy texture. The soils 
are high in 	exchangeable bases
and have base saturation 
of more than 80 percent. The Caimito
 
soils occur 
in the moist transition of the Subtropical Dry Forest
 
life zone. lHost of the areas are still in forest.
 

(CTa) Caimito clay, 0 to 1.5 percent slopes
 

They typical soil has a total extent of approximately 94.7
 
square kilometers. It 
occurs on nearly level slopes and has

slow runoff. It includes small areas of El Sontol 
and Larrey
naga soils where these 
were too small to show separately.
 

In 19du, about 78 percent of the 
total area was in woodland,

17 percent 
in pasture, and 5 percent in irrigated rice. Rice
when seeded is fertilizer with 2 quintales of 10-30-10 ferti
lizer, then subsequently with 3 quintales of urea in two
 
applications during the 
growing season. Yields to
of up 90
 
quintales per manzana been
have reported.
 

11-369 



Erosion is not a problem on this soil, 
but drainage is.
Field ditches are required for most crops. The soils are
best suited 	to sorghum, rice, sugar cane.and pasture.

(Capability 	unit IVwj-2)
 

25. DIRIU\ A SERIES (DI)
 

The Diriamba series consists of deep to moderately shallow, welldrained reddish-colored soils having 
a discontinuous, fragmented
hardpan at depths of 30 to 60 centimeters below the surface whichis a slight 	impediment to roots. The soils are derived 	 from vol-.canic ash and overlie buriedold soils in some places and a conglomerate of pyroclastic material 
in other places. They occur on
strongly dissected uplands south of the 
city of Diriamba. Slopesare very gentle to moderately steep. 
 The Diriamba soils adjoin
the asatepe and Pacaya soils on the north, 
Buena Vista 	soils on
the south, and Santa Teresa soils on the 
east. They 	border steep
lands on thp west.
 

Representative Profile of Diriamba silty clay loam:
 

0 to 15 centimeters, dark-brown, 
friable silty clay

loam; strong, medium and 
fine granular

structure: abundant very fine roots; 
slight
ly acid.
 

15 to 36 	centimeters, dark reddish-brown, friable
 
clay loam; strong, fine and very fine sub
angular blocky structure; abundant very

fine roots; slightly acid.
 

36 to 54 	centimeters, dark reddish-brown, friable
 
clay; moderate, medium and fine subangular

blocky structure; abundant very fine roots;

slightly acid; abrupt smooth 
boundary.
 

54 to 74 
 centimeters, dark reddish-brown and brown
 
hardpan layer or talpetate; yellowish
brown and very hard when dry; abrupt 
smooth boundary.
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74 	 to 92 centimeters, dark-brown, 
friable clay loam;

moderate, medium and 
fine subangular blocky

structure; few 	 very fine roots; slightly
acid. 

92 	 to 
 120 	centimeters, dark reddish-brown, firm clay

loam to clay; moderate, medium subangular

blocky structure; few very fine 
roots;

slightly acid.
 

120 to 150 	centimeters, dark-brown, firm sandy clay

loam; massive; slightly acid.
 

Texture of the surface soil ranges from silt loam to 
clay loam or
silty clay loam. The thickness of the hardpan layer ranges from
10 to 30 centimeters. It is continuous but fractured both 
vertically and horizontally. Fine 
roots pass through these cracks

into the underlying soil material.
 

The 	uiriamba soils 
have moderate 
to moderately slow permeability,
moderaLe available moisture capacity, and 
a deep to moderately

deep root zone. 

are 	

Organic matter content is moderate. The soils
moderately high 
in bases, arid base saturation of the subsoil
is more than 	65 percent. The 
soils are deficient in available

phosphorus; available potassium is generally medium.
 

The 	Diriamba soils 
occur in the 	warm tropical transition of the
Subtropical Moist Forest 
zone. 
 Most of the forests have been
removed, 
and the soils are used principally for pasture. Some of
the smoother areas are 
used for crops.
 

(DIb) Diriamba silty clay loam, 
1.5 	to 4 percent slopes
 

This typical 	soil on 
very gentle slopes has a total area of
approximately 
5.6 	square kilometers. It includes about 10
hectares having nearly level 
slopes. In 1969, was
it practically all in natural pasture; only about 
three nercent
 
was in corn.
 

The 	soil is well suited to most intertilled row crops. It
is poor for bananas without irrigation and moderately well
suited 
for sugar cane, rice, plantains, kenaf, and 
cassava.

Simple conservation practices, including contour 
farming,
minimum 
tillage, use of fertilizer-, and return 
of crop residues to the soil are needed for intertilled annual row
 
crops. On 
long slopes terraces are necessary for these
 
crops. (Capability unit IIe-5.1)
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(01b2) 
Diriamba silty clay loam, moderately shallow over

hardpan, l.5-to 4 percent slopes
 

This soil is eroded and 
is 4 0-to-60 centimeters thick above
the hardpan layer which 
is broken and 
is generally not 
completely limiting 
to plant roots. Its
imately 7.5 square 
total extent is approxkilo|nleters. 
 In 1969, about 53 percent of
it was in pasture, 36 percent in corn, 
9 percent in coffee,
and the 
rest in woodland. 
 The soil is moderately well 
suited
to most annual row crops, 
but poor for unirrigated plantains
and sugar cane; and unsuited for bananas.
practices, including Simple conservation
 

contour tillage, minimum tillage,
of fertilizer and the use
the return 
of crop residue; 
to the soil are
required for 
these crops. Yields 
of deep rooted crops 
are
generally lower than 
on the typical 
soil. A terrace system
is required on 
long slopes for annual row 
crops. (Capability

unit IIIe-5a)
 

(DIc) Diriamba 
silty clay loam, 
4 to 8 percent slopes
 
This soil on 
gentle slopes has a total 
area of approximately
41.1 
square kilometers. 

but is moderately eroded. 

It is similar to the typical soil
About 79 percent of it 
is
ture, 12 percent in pasin corn, 8 percent in coffee, and 
1 percent
in woodland. 
 This gently sloping soil 
is moderately well
suited to 
most annual 
row crops 
but poor for unirrigated
nanas, plantains, and sugar ba
cane. Because of medium runoff
and the risk of erosion, a 
terrace system with grassed waterways or concrete outlets 
is needed for intertilled annual 
row
 crops. (Capability unit 
Ille-5)
 

(DId) Diriamba 
silty clay loam, 8 to 
15 percent slopes
 

"fhis soil 
is similar to the 
typical soil is
but generally
shallower. 
 It is also moderately eroded. 
 The total extent
is approximately 
7.9 square kilometers. 
 In 1969, about 69
percent of 
it was in pasture, 24 percent in 
corn, and
cent in woodland, Because of rapid 
7 per

runoff and the 
risk of
erosion, t[le soil 
is best suited to pasture. (Capability

unit IVe-5)
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(DIe) Diriamba silty clay loam, 15 to 30 percent slopes
 

This soil is deep and moderately deep. It is also mioder
ately eroded, except in woodland areas. The total extent is
 
approximately 9.9 square kilometers. In 1969, about 68 
per
cent of it was in pasture, 17 percent in coffee, 3 percent
 
in corn, dnd 12 percent in woodland.
 

Because of rapid runoff and the high conservation hazard, the
 
soil is best suited to citrus, pasture,and woodland. (Capa
bility unit VIe-l.l)
 

(DIe2) 	 Diriamba silty clay loam, moderately shallow, 15 to 
30 percent slopes 

This soil covers a total area of 3.5 square kilometers. Most
 
of it is eroded. Depth of soil range from 25 to 50 centime
ters. 
 In 1969, about 71 percent wa." in pasture, 27 percent
 
was in woodland, and 2 percent in corn.
 

Because of the high conservation hazard for cultivated crops,

the soil is best suited for citrus, pasture and woodland.
 
(Capability unit VIe-l.l) 

26. DIRIOM0O SERIES (DR)
 

The Diriomo series is comprised of deep, well-drained, brownish
 
soils of moderate permeability. They are developed from volcanic
 
ash which overlies pumice. The soils occur on the undulating,

rolling and 
hilly plains extending west from the settlements of
 
Diriomo and Diria.
 

Representative Profile of Diriomo clay loam:
 

0 to 13 centimeters, very dark grayish-brown, fri
able loam; fine granular structure; abundant 
very fine roots; neutral. 

13 to 32 centimeters, very dark grayish-brown, fri
able clay loam; moderate subangular blocky 
structure; plentiful very fine roots; 
neutral. 
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32 to 44 centimeters, dark-brown, 
friable sandy

clay; weak subangular blocky structure;

few very fine roots; neutral.
 

44 to 58/70 centimeters, 
dark Yellowish-brown, 
friable
 
sandy clay loam; r,assive; very 
few very
fine roots; neutral.
 

58/70 to 100 
centimeters, yellowish-brown 
to dark
 
yellowish-brown weathered pumice; massive;

very 
few very fine roots.
 

The Diriomo soils 
have moderate permeability, moderate available
moisture capacity, and 
a moderately deep to
are moderately high deep root zone. They
in organic matter, high 
in bases, high in potassium, and deficient in phosphorus.
 

The Diriomo series 
occur 
in the warm tropical transition of the
Subtropical 
Moist Forest zone.
 

The soils are 
used mainly for corn, sorghum, sesame,
The higher lying and pasture.
areas near 
the coffee growing area 
are used for
the production of coffee.
 

(DRb) Diriomo clay loam, 
1.5 to 4 percent slopes
 

The typical soil on nearly level plains covers 
approximately
2.7 square kilometers, 
of which 90 percent is in corn, sorghum, and sesame, and 
10 percent in pasture. The soil has
medium runoff and 
has lost some of the surface soil by 
erosion. 
 It is well suited to corn, 
cotton, and sorghum.
is moderately well It
suited to 
most other acclimated 
row crops
but poorly suited to bananas and 
citrus. 
 When intertilled
annual row crops 
are qrown, the soil 
requires conservation
measures such 
as a terrace 
system, minimum tillage,
erosion during seed (to avoid
bed preparation), 
use of fertilizer, cultivation on 
the contour, and 
the return 
of crop residues to
the 
soil. (Capability unit lie-4.1)
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(DRc) Diriomo clay loam, 4 to 8 Percent siopes
 

This soil on gentle slopes covers an area of approximately

3.2 square kilometers, of which 7C percent is in corn, sor
ghum,and sesame, 25 percent in pasture, and 5 percent in
 
coffee. Runoff from this 
soii is medium, and the soil is
 
moderately eroded. It is suited to the same crops and 
re
quires all of the same conservation practices as the soil
 
(DRb) 
on 1.5 to 4 percent slopes. In addition, a terrace
 
system with grassed waterways or concrete outlets and 
the
 
use of cover 
and green manure crops are needed. (Capabil
ity unit Ille-4.1)
 

(DRd) Uiriomo clay loam, 8 tc, 15 percent slopes 

This soil on strongly sloping 
areas covers approximately

6.6 square kilometers, of which 60 percent is in pasture,

33 percent in corn and sorghum, 4 percent in citrus~and 3
 
percent in bananas. The soil has medium runoff, and most of

it is moderately eroded. Depths of 
the soil range from about
 
40 to 100 centimeters. The soil is moderately well suited to
 
castor beans, pineapples, and sisal, but requires complex con
servation measures. It is 
best suited to pasture and wood
land. (Capability unit IVe-4.1)
 

(DRe) Diriomo clay loam, 15 to 30 percent slopes 

The Diriomo soil on moderately steep slopes covers approxi
mately 14.7 square kilometers. About 50 F cent of it in
is 

coffee, 40 percent in pasture, 5 percent i, orn, and 5 per
cent in citrus and subsistence crops. Runoff from this soil
 
is rapid, and most of it is moderately eroded. Soil depths

range from about 25 to 90 centimeters, Because of the high

conservation hazard, this soil best citrus, pasis suited to 

ture and woodland. (Capability unit VIe-l.l)
 

_DRf) Diriomo clay loam, 30 to 75 percent slopes 

This soil on 
steep slopes covers approximately 2.8 square

kilometers, of which 95 percent -s in 
coffee and 5 percent

in pasture. Runoff from this 
soil is very rapid, and it is
 
moderately eroded. T he is
soil mostly deep and moderately

deep. Because of the high conservation hazard, the soil is 
best suited to pasture and woodland. (Capability unit 
VIl e-I .1) 
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27. EL BALSAHO SERIES 
 (EB)
 

El Ddlsamo series 
consists 

soils derived from 

of somewhat poorly drained, dark-brown
recent volcanic ash 
and underlain
vial or lacustrine deposits. 
by old allu-


Seasonally they have 
a high water
table. They occur about four 
kilometers southeast of Zambrano
and extend in a southeasterly direction 
to San Rafael or
within four kilometers of Granada. They 
to
 

occur on nearly level
plains between the 
poorly drained Tisma 
soils and 
the welldrained Zambrano and 
La Gloria soils.
 

Representative Profije of El DI9samo clay loam: 

0 to 36 centimeters, dark-brown, 
friable clay loam;

medium and fine subangular blocky structure;

plentiful 
roots; mildly alkaline.
 

36 to 61 centimeters, very dark 
 -ayish-brown, fri
able clay loam, light gray when 
dry; moderate, fine subangular blocky structure;

abundant roots; moderately alkaline.
 

61 to 86 centimeters, dark-brown, 
friable clay loam,

light brownish-gray when dry; 
fine subangular blocky structure; 
few roots; strongly

alkaline 

86 to 105 centimeters, very dark 
grayish-brown, light

gray when d;,y; friable clay loam 
to sandy
clay loam; 
fine and medium subangular blocky
structure; 
few roots; moderately alkaline.
 

105 to 140 centimeters +, dark 
grayish-brown, 
triable
 
sandy clay loam; massive; few roots; mod
erately alkaline.
 

The thickness of 
the surface soil 
ranges from 30 
to 50 centimeters.
The dark grayish-brown upper subsoil 
has a thickness of
centinmeters. 15 to 30
The soil 
has a dark grayish-brown to 
grayish-brown
color when moist, but a light-gray color when dry.
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El Ba'lsamo soils have moderate permeability, moderately high avail
able capacity, and a moderately deep root zone. Organic matter
 
content is moderately high in the surface soil and moderate in the
 
subsoil. The soils arc high in exchangeable bases. They also con
tain exchangeable sodium, mostly in the lower part of the subsoil.
 
The available potassium is niedium and phosphorus is generally low.
 

(EBa) El L lsamo clay loam, 0 to 1 .5 percent slopes 

The typical soil on nearly level slopes is the only type
mapped. Most of the areas are deep, except about 70 hectares 
which are moderately deep. The total extent of the soii is 
approximately 5.2 square kilometers. In 1969, most of the 
soil was in pasture, except for a few small areas in cotton,
 
tobacco and corn.
 

The soil is best suited to pasture and sorghum. It is also
 
suitable for dry land rice and unirrigated sugar cane. For
 
crops, the soil requires drainage by a system of ditches,
 
the return of crop residues, fertilizer, and minimum tillage.
(Capability unit IIIw-l) 

28. EL CHONCO SOILS (EC)
 

El Chonco soils consisL of deep and moderately deep, slightly ex
cessively drained, loamy sands and sandy loams that are derived
 
from recent volcanic ash. They occur on dissected alluvial fans
 
at the base of Volcin Chonco. They are associated with La Mora
 
soils in the south and Rancherfa soils in the north. Both of
 
these occur at slightly lower elevations.
 

Representative Profile of El Chonco sandy loam: 

0 to 78 centimeters, very dark grayish-brown to very

dark-brown coarse sandy loam with much fine
 
gravel of scoria; very friable; neutral.
 

78 to 90 centimeters, very dark grayish-brown to very

dark-brown, very friable loamy sand with 
much fine gravel of scoria; massive; neutral; 
abrupt and smooth boundary. 
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90 to 106 
centimeters, very dark grayish-brown, friable sandy 
loam with much fine scoria
gravel; massive; neutral; abrupt and

smooth boundary. 

106 
 to + centimeters, dark-brown to very darkgrayish-brown, friable sandy loam; 
mas
sive; neutral.
 

El Chonco soils 
below the 

soil. 

loamy sandy layer overlie an old buried
Near the Volcano, the soils on 
slopes are generally more
sandy than on 
ridge tops.
 

The El Chonco soils have 
rapid permeability, moderate available
moisture capacity, and 

ately high 

a deep root zone. Organic matter is moderin the surface soil 
and moderate 
in the subsoil.
soils are moderately high in bases The
 
in the surface and subsoil
low to but
moderate in the substratum. 
 Base saturation is more
70 percent in the surface and subsoil than


but less at
Available potassium and 
lower depths.


phosphorus 
are both low.
 
The soil occur 
in the cool subtropical transition of the
Moist Forest life Tropical
zone. 
 Some areas 
areas are remain in woodland. Cleared
used mostly for pasture and to a lesser extent for crops.
 

JEC2b) El Chonco sandy loam 
 1.5 to 4 percent slopes
 
The typical soil on 
very gentle slopes
eroded. is deep and slightly
t has a total extent of 
3.3 square kilometers.
1968, about 59 In
percent was in pasture, 30 percent in corn,
and 11 
percent in cotton. 
 Some of 
the fields 
were terraced.
 
The soils are moderately well 
suited to
to pasture; poorly suited 

most row crops and
 
to cassava, cotton, kenaf, rice,and
sugar cane; 
and unsuited to 
bananas and plantains. Simple
conservation practices including contour farming, minimum
tillage, the 
use of fe-rtilizer, cover and
and green manure crops,
the return 
of crop residues 


most row to the soil are required for
crops. In addition, a terrace 
system with grassed
waterways 
is needed for annual 
row crops where the 
surface is
not 
protected adequately. (Capability unit IIIe-2a)
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(EC2c) El Chonco sandy loam, 4 to 
8 percent slopes
 

This soil on gentle slopes is similar to the typical soil,

but some areas are moderately eroded. The total extent is
 
approximately 3.9 square kilometers. In 1968, about 16 per
cent of it was in pasture, 


Terraces require closer spacing, however, 


cotton, and 
10 percen

18 percent in woodland. 
t in corn, 56 percent 
Some of the fields 

in 
in 

crops were terraced. 

The soil is suited to the same crops as the typical
requires the same management practices for annual row crops. 

soil and 

becauses of greater

slope gradients. The simple conservation practices listed
 
for the typical soil are 
generally adequate for perennial row
 
crops. (Capability unit Ille-2)
 

(EC2d) El Chonco sandy loam, 8 to 
15 percent slopes
 

This soil on strong slopes 
is deep and moderately deep. The
 
total extent is approximately 6.6 square kilometers. In

1968, about 57 percent of it was in woodland, 2! percent in
 
pasture, 15 percent in corn, 
and 1 percent in cotton.
 

Because of high erosion hazard for cultivated crops, the soil
 
is unsuited to 
row crops but is best suited to pasture and
 
woodland. (Capability unit IVe-2)
 

([ECb) El Chonco loamy sand, 
1.5 to 8 percent slopes
 

This soil on 
very gentle to gentle slopes is similar to the
 
typical soil (EC2b) 
but slightly coarse textured. Consequen
tly, it has a lower water holding capacity and is more drouthy

for crops. The 
total extent of this soil is approximately

2.6 square kilometers. In 1968, about 45 percent of it was
in corn, 50 percent in pasture, and 5 percent in cotton. Some
 
of the fields in cotton were terraced. The soil is best
 
suited for pasture. It is poorly suited to peanuts, sesame,

sorghum, and cassava, dnd unsuited to other crops. Simple

conservation practices and terraces 
are generally required for
 
most row crops. Fertilizer is essential for optimum yields.

(Capability unit IVe-7)
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(ECc) 	El Chonco loamy sand, 
excessively drained, 4 to 
8 per
cent slopes 

This soil on 
gentle slopes 
is similar to 
the typical soil
(EC2b) but slightly 
coarser textured, more 
sloping, and 
more
eroded. Consequently, 
it is 	more drouthy for crops. The total extent is approximately 1.5 
square kilometers. 
 In 1968,
about 	 48 perco,t 
percent ir.cotton, 

of LnWa- p- -ure, ,;J percent in corn, 15and 8 percent in woodland. Some offields in coLton were terraced. 	 the 
Because of drouthiness
creps the 	 for
soil is best suited to 
pasture. (Capabil'ty unit
VIs-l ) 

(ECd) 	Ei Chonco loamy sand, excessively drained, 8 to 15 per
centTo pes
 

This soil on 
strong slopes is mostly deep, 
but some of the
surface soil 
in cultivated 
areas 
has been lost by erosion.
The total ext'ent is approximately 
7.0 square kilometers.
1968, about 47 	 In
percent was 
in pasture, 32 percent in
land, 	12 percent in cotton, and 
wood

9 percent in corn. 
 Only some
of the fields in cotton were 
terraced.
 

Runoff from this 
soil is rapid, and the 
erosion hazard is too
great 	for cultivated 
crops. 
 The soil is best suited to pasture and 
woodland. (Capability unit VIs-2)
 

(ECe) 	 El Chonco loamy sand, 15 to 30 percent slopes
 

This soil on moderately steep slopes 
is deep, although
areas 
that have been in cultivated crops 	
some
 

and are moderately
to severely eroded 
 somewhat shallower.
are 	 The total extent
of this soil is approximately 4.0 
square kilometers.
1968, 	about 56 In
percent of it 
was in pasture, 23 percent in
woodland, and 21 
 percent in sorghun 
or sesame None of the
land was terraced.
 

The soil 
is best suited to 
pasture and woodland. (Capabil
ity unit VIs-2)
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29. EL CHARCO SERIES (ECH)
 

El 
Charco series consists of poorly drained, very dark-gray clay

soils that 	are 15-to 25-centimeters deep. They ar? derived from
lacustrine 	deposits and underlaine
are 
 by cemented lacustrine deposits of volcanic origin and in places by tuffs. The soils occur
 
at elevations of 20 to 30 meters above 
sea level 	in the vicinity

of Laguna 	de Tisma, which 
is about 18 kilometers north of Granada.
 
The El 	Charco series 
is mapped only with other poorly drained
 
soils, Vertic soils, and Alluvial soils.
 

Representative Profile of El Charco silty clay:
 

0 to 17 	centimeters, very dark-gray silty clay,
 
gray when dry; firm to 
very firm, 	plastic

and sticky 'when wet; strong, coarse an
gular blocky structure; few small roots;
 
some 
small shell fragments throughout the
 
soil; mildly alkaline.
 

17 to + 	cemented layer of pyroclastic sediments;
 
cal careous.
 

The soil has slow permeability, high available moisture capacity,

and a very shallow root zone. 
 Organic matter is moderately high.
The soil has a moderate concentration (11 m.e.) of exchangeable

calcium, no exchangeable magnesium, and 
some exchangeable sodium.
Salinity of the soil 
is low, however available potassium is high;

phosphorus 	is medium.
 

The soils occur in the subtropical transition of the Tropical Dry
Forest life 
zone. They are used in brushy pasture.
 

(ECHa) 	El Charco association and other poorly drained soils,
 
0 to 1.5 percent slopes
 

The El Charco soils are associated with Vertic soils, Allu
vial soils, and other unidentified soils, all poorly drained

and some saline and alkaline as well, in the area south of
Rio Tipitapa surroundIng Laguna de Tisma. The total 
area of

this association is 45.0 square kilomete s.
 

11-381
 



Depths of the soil 
commonly range 
from about 15 50
meters, to centibut in some places the soils 
are shallower and bedrock is at 
or near the surface; 
in other places, especially
some 
of the Alluvial soils, the soils are 
deeper. All of
the soils have 
a high water table during the rainy season and
even during part of 
the dry season. Saline areas 
are common
in shallow depressions; lo.-l 
areas are 
alkaline.
adjoin marsh land The soils
in the lower-lying areas, in
Vertic soils
some of 
the better drained areas, and 
the Tisma soils on the
 west.
 

The soils are covered by 
brush with scattered trees in much
of the area. They 
are 
used for grazing. Pasture could be
improved by mowing, drainage, and seeding 
to improved grasses
such as Estrella. (Capability unit VIIw-l)
 

(ECHa2 El Charco association and other very poorly 
drained
soils, 0 to1.5 percent slopes
 

This mapping unit 
is much less extensive than
drained one the poorly
(ECHa). It occupies the
drained lowest and poorest
areas 
in the vicinity of Laguna de Tisma, and 
covers
an area of 13.9 
square Kilometers. 
 It is similar to
unit, the ECHa
but very poorly drained Alluvial soils are more
sive. The soils extenare flooded more frequently and 
remain wet
longer. 
 The soils have 
a high water tabie most of the time.
The so ils are 
in brushy pasture. Improvement of pasture would
require drainage which may not be 
economical. 
 (Capabiiity
unit VIIw-l).
 

30. EL ESTERO SOILS 
 (EE)
 

El Estero soils 

soils having 

consists of deep and moderately deep, well-drained
a well-structured, dark reddish-brown clay subsoil.
The soils are derived 
from volcanic ash which overlies cemented
tuff. They occur on 
gently undulating plains north of Malpaisillo.
The soils are 
associated with the Olocot6n, Malpaisillo, San Gabriel and Larreynaga soils and with Vertisols.
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Representative Profile of El Estero clay loat:
 

0 to 19 centimeters, very dark grayish-brown, firm 
clay loam; moderate, medium and fine gra
nular structure, slightly acid; abrupt tran
sition to next layer. 

19 to 38 centimeters, dark reddish-brown, very fir-Ii 
clay having strong, medium and fine angu
lar and subangular blocky structure; few 
fine roots; slightly acid. 

38 to 66 centimeters, dark reddish-brown, very firm 
clay with some gravel; structure coarse 
medium, and fine as in horizon above; few 
fine roots; medium acid. 

66 to 83 centimeters, dark-brown, friable clay loam 
having a weak, coarse, medium and fine an
gular blocky structure; few fine roots; 
medium acid. 

83 to 95 centimeters, dark-brown, very friable loam; 
massive; few fine roots; slightly acid; 
boundary abrupt and smooth. 

95 to 100 centimeters, white and reddish-gray tuff. 

The El Estero soils have moderately slow permeability, moderately

low available moisture capacity, and a moderately deep root zone.
 
Organic matter content is moderite in the surface but low in the
 
subsoil. Exchangeable bases are moderately high; base saturation

is at least 70 percent throughout the profile. The soils are
 
very low in available phosphorus and have a medium content of po
ta ss ium.
 

The Estero series occur in the moist transition of the Subtropical

Dry Forest life zone. These soils 
are used chiefly for pasture

and crops.
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_EEa) El Estero clay, 0 to 1.5 percent slopes
 
This nearly level 
soil is similar to 
the representative soil
but has dominantly a clay surface 
texture. About 100 hectares of this illapping unit has 
a clay loam texture, howeve,.
The soil occurs 
io three localities, 
as follows;
is 8.5 kilometers one block
north of Malpaisillo, another
meters northeast is 4.5 kiloof the same town, and a third isters east 18 kilomeand 

soil 

slightly north of Malpai.'llo. Most of the
occurs 
in long strips adjacent to very
land. The areas range shallow or steep
in size from 10 to 130 hectares.
total extent The
is approximately 4.7 square kilometers.
 
In 1968, about 52 percent of the total area was in corn orsorghum, 30 percent in pasture, 
10 percent in cotton, 6 percent in installations, and 2 percent in woodland.
 
The soil 
is well suited to 
sorghum and moderately well
to sesame, cotton, suited
corn, cassava, and 
kenaf.
suited to peanuts and It is poorly
tobacco, and 
to unirrigated crops of
rice, sugar cane, and 
plantains.

bananas. The soil is unsuited for
Conservation practices 
for intertilled annual
crops include row
the return 
of crop residues
mum tillage, contour farming, and the 

to the soil, mini
use of fertilizer,
pecially one eshigh in phosphorus.


percent, a gradient 
Where slopes exceed one
terrace 
system sith grassed waterways is
necessary. (Capability unit Ilie-4.2)
 

(EEb) El Estero clay loam, 1.5 to 4 percent slopes
 
This representative soil 
with very gentle slopes occurs
mostly between 2 and 10 

between 15 and 20 

kilometers north of Malpaisillo and
kilometers 
east and slightly north of the
same place. Areas range 
in size from I to 348 hectares.The total extent 
is about 15.1 
square kilometers. 
 About half
of the areas are moderately deep;
Runoff from this soil 
the remainders are deep.
is moderate, and 
some
surface of the original
layer has been 
lost by erosion. Included with this
soil are 
some areas that have 
a clay surface texture; these
occur adjacent to 
Vertisols.
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In 1968, about 40 percent of thz total areas was in pasture,

29 percent in corn or sorghum, 27 percent in cotton, with
 
most fields terraced, 3 percent in woodland, and 1 percent
 
in subsistence crops and installations.
 

The soil has the same suitabilities as El Estero clay, 0 to

1.5 percent (EEa), and requires most of the same conservation
 
practices. A terrace system is necessary in all areas for
 
intertilied annual row (Capability unit
crops. IIe-4.2)
 

(EEb2) El Estero clay loam, 1.5 
to 4 percent slopes, moder
ately eroded
 

This soil on very gentle slopes 
has lost from 25 to 50 percent

of the original surface layer by erosion and production has
 
been impaired. Its 
depth ranges from 40 to 90 centimeters.
 
It occurs in two areas, one is 8.5 kilometers north and slight
ly west of Malpaisillo and the other is nine kilometers north
 
and slightly east of the same The total this
town. extent of 

soil is approximately r.6 square kilometers. 
 In 1968, about
 
47 percent of the total area was in woodland, 44 percent in
 
pasture, 6 percent in cotton, and 
3 percent in corn or sor
ghum. The soil is moderately well suited to sesame, cotton,
 
corn, sorghumand kenaf; poor for tobacco, vegetables, cas
sava, rice~and sugar cane; and unsuited for bananas, and
 
plantains. Simple conservation practices such as the 
return
 
of crop residues to the soil, the use of fertilizer, minimum
 
tillage, and cover and green manure crops to 
build up the
 
organic matter and thereby increase the fertility and water
holding capacity are required for most crops. In addition,
 
contour farming and a terrace system with grassed waterways
 
are needed for intertilled annual row crops. (Capability

unit IlIe-4a2)
 

(EEc) El Estero clay loam, 4 to 8 percent slopes
 

The soil with gentle slopes is located mostly between 5 and
 
12 kilometers north of Malpaisillo and between 5 and 8 kilo
meters northeast of the same 
town. It occurs in areas that
 
range in size from 2 to about 200 hectares. The total ex
tent is approximately 12.4 square kilometers. About 430 hec.
tares of this mapping unit has depths that range from 40
90 centimeters; the remainder 

to 
is deep. Most areas are eroded

to some degree. In 1968, about 48 percent of the total area 
was in pasture, 25 percent in corn or sorghum, 21 percent in 
cotton, with about one half on the fields terraced, and 6 per
cent in woodland.
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This soil is suited to the 
same crops 
as the moderately
eroded soil 
on 1.5 to 4 percent slopes (EEb2) and
the same conservation practices. requires

However, because of
greater slope gradient, the 


terraces most be spaced 
risk of erosion is greater and
closer together. More of
ple practices applied the simare required also 
to conserve
soil. (Capability unit IIIe-4.2) 

the
 

(EEd) E Estero clay loam, 8 to 15 percent slopes 
Most of this strongly sloping soil 
is located between 3 and
8 kilometers north of Malpaisillo and between 2 and
meters northeast of the 6 kilo
range 

same town. it occurs in areas that
in size from 2 to 
305 hectares. 
 The total
approximately extent is
9.1 
square kilometers.
to more The soil is from 40
thar 90 centimeters deep.
runoff, and most areas 
It has moderately rapidare eroded tc
in this soil are 

some deqree. Included
193 hectares 
in two
ometers areas located six kilnorth and slightly east of Malpaisillo and 
13 kilometers northwest of Malpaisillo which 
are stony.
 
In 1968, about 40 
percent of the total 
area was in pasture,
35 percent in cotton, with about half of the
raced, fields ter16 percent in corn 
or sorghum, and 9 percent in
woodland. 
 Because of the 
high hazard of erosion,
is best suited to the soil
pasture and woodland. 
 Such perennial
crops as row
cassava, pineapples, 
and sisal can 
be grown but
complex conservation makes them unprofitable. (Capability

unit IVe-4.1)
 

_(EE2b) El Estero stony clay 
oam, 1.5 
to 4 percent slopes
 
This stony soil 
with very gentle slopes is located between
19 and 21 kilometers north 
of Malpaisillo, except for one
area of 14 
hectares which 
is located about nine
north kilometers
of the same town. 
 The soil is deep, and most
have areas
lost some of the original surface soil
This by erosion.soil occurs in areas that range inhectares. size from 5 to 50It has a total 
extent of approxinately 
 1.1
square kilometers. 
 About 65 percent of the total
in pasture area was
in 1968, 23 percent
percent in cotton. 

in corn or sorghum, and 12
Because of stoniness,
suited to the soil is best
pasture and woodland. (Capability unit 
IVe-4.1)
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(EE2c) El Estero stony clay loam, 4 to 8 percent slopes
 

Most of this 	stony soil occurs between 19 and 21 kilome
ters north of Malpaisillo, except for one isolated area 
of
 
33 hectares which is located 14 kilometers southeast of
 
Malpaisillo. The soil occurs in areas that range in size
 
from 22 to 57 hectares. The total extent is approximately

1.4 square kilometers. Most of the soil 
is deep except

for 33 hectares that are moderately deep. Runoff from
 
this soil is moderate, and most areas have lost some of the

original surface layer by erosion. In 1968, about 42 per
cent of the total area was in pasture, 35 percent in wood
land, and 23 	percent in corn or sorghum. The soil is best
 
suited to pasture and woodland. (Capability unit IVe-4.1)
 

31. EL GUANACASTE SERIES (EG)
 

El Guanacaste soils consist of deep, well-drained, friable soils

derived from volcanic ash. They have a weakly cemented duripan

below the subsoil. 
 The soils occur on nearly level to strongly

sloping plains southwest of Granada near Diriomo and the set
tlement of El Guanacaste.
 

Representative Profile El Guanacaste loam:
 

o 	to 20/30 centimeters, dark-brown, friable loam;
 
moderate granular structure; many fine
 
and very fine roots; slightly acid. 

20/30 to 53 centimeters, dark-brown, friable loam 
with some cinders 2 to 4 centimeters 
in diameter; moderate granular struc
ture; plentiful fine and very fine 
roots; slightly acid. 

53 to 60 centimeters, dark reddish-brown, fri
able loam; massive; few very fine roots; 
slightly acid. 

60 to 76 centimeters, dark yellowish-brown, fine 
gravelly loam of cinders and pumice;
firm, weakly cemented by silica; no 
roots; nearly neutral. 
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76 to 
 84 	 centimeters, dark reddish-brown, fine
 
gravelly sandy loam; loose; 
no roots;

slightly acid; 
abrupt boundary, gravels
consist of cinders, pumice, and basal tic fragments. 

34 to 110 centimeters, dark-brown, 
firm 	clay loam
 
to 
clay; strong blocky to subangular

blocky structure; no roots; medium acid.
 

El Guanacaste soils 
have 	moderate permeability, a moderately deep
root 	zone, and 
a high available moisture capacity. Organic matter content 
is high in the surface soil and moderately high in
the subsoil. 
 The soils are well supplied with bases, have a medium 	content of potassium, but 
are 
deficient in phosphorus.
Guanacaste series 	 The
occur in the 
warm 	tropical transition of the
Subtropical 
Moist Forest life zone. 
 These soils are used chiefly

for crops.
 

.(EGa) El Guanacaste loam, 0 to 
1.5 percent slopes
 

The typical soil on nearly level 
slopes covers approximately 4.5 square kilometers. Most of 
the soil is located
two kilometers north of the 
junction of highways 6 and
or about 10 kilometers southwest of Granada. 	
18
 

moderately deep has 	
The soil is
 

a slow runoff, and is slightly eroded.
Most 	of the individual 
areas are small, of the total area,
50 percent is in corn, 
20 percent in pasture, 20 percent
in coffee and citrus, and 
10 percent in subsistence crops.
The soil is well suited to most acclimated crops and 
requires simple conservation measures 
such 	as 
cottour fariming,
minimum tillage, the use of fertilizer, and the 
return of
crop 	residues 
to the soil. (Capability unit IIe-5.1)
 

{EGb) El Guanacaste loam, 1.5 
to 4 	percent slopes
 

The soil of this 
unit 	covers approximately 6.4 square kilometers. 
 It has medium runoff and 
is slightly eroded. 
 The
soil 	occurs in small 
plots which are planted to subsistence
crops of corn, coffee, citrus, 
sugar cane, bananas, and pasture. The 
soil 	is adapted to the 
same 	crops as the one 
on
nearly level 
areas (EGa) and requires 
the same practices
plus 	 a simple terrace system. (Capability unit Ile-5,1) 
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(EGb2) 	El Guanacste loam, moderately shallow over hardpan,
 
1.5 to4 percent slopes 

The soil of this unit covers approximately 3.6 square kilo
meters. It is moderately shallow over a duripan layer which
 
partially restricts root penetration. About 50 percent of
 
the area is in corn and sorghumand another 50 percent is
 
divided into small plots which are used for growing coffee,
 
citrus, sugar cane, pasture,and bananas. The soil is mod
erately well adapted to most crops, especially shallow
 
rooted 	ones. It is well suited to sorghum, poor for sugar
 
cane and plantains, and unsuited for bananas. Conservation
 
measures such as terraces with grassed waterways, contour
 
farming, cover and green manure crops, minimum tillageand

the use of fertilizer are required. (Capability unit
 
IIIe-5a)
 

(EGcO El Guanacaste loam, 4 to 8 percent slopes
 

This unit covers about b.1 square kilometers. It is moder
ately shallow over the duripan. About 40 percent of the
 
three square kilometers area is in corn, nonirrigated rice,
 
and sorghum; 40 percent in pasture; and 20 percent in small
 
plots of coffee, bananas, and citrus. Runoff from this,
 
soil is medium, and the soil is slightly eroded. The soil
 
is well suited to most crops but requires complex conserva
tion measures such as a terrace system with grassed water
ways or mechanical outlets, contour farming, minimum till
age, the use of fertilizer, and return of crop residues to
 
the soil. (Capability unit IIIe-5)
 

(EGbc) 	El Guanacaste loam, shallow over hardpan, 1.5 a 8 
percent slopes 

This unit consists of soil areas that are about 25 to 40
 
centimeters deep over the duripan layer. About 65 hectares
 
of the total 1.5 square kilometers area have slopes ranging

from 1.5 to 4 percent. These are used for corn and pasture
 
in about equal amounts. About 60 hectares have slopes rang
ing from 4 to 8 percent; of this area 60 percent is in corn
 
and dryland rice, 20 percent in coffee, and 20 percent in
 
pasture. The soils, although suited to these crops, require

complex conservation practices. They also require the use
 
of fertilizer and cover and green manure crops to restore some
 
of the organic matter lost by erosion. The soil is best suited
 
to pasture. (Capability unit IVe-5a)
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.,EGd) El Guanacaste loam,
percent slopes shallow over hardpan, 8 to 15
 

This 
soil occurs 
in one block and 
covers
0.5 an areasquare kilometers. of aboutFifty percent of it is in corn,
25 percent in pasture, and 25 
percent in subsistence crops.
The soil is 25-to 40--centimeters deep
Runoff from this soil 
over the duripan layer.
is rapid. The conservation hazard is
too great to control economically for cultivated crops. 
 Itis best suited for pasture, citrus, and other 
tree crops.
(Capability unit IVe-5)
 

32. EL INGENIO SERIES 
 (El)
 
El 
Ingenio series consists of deep and moderately deep, well.drained loamy soil 

They 

having a very dark grayish-brown color.
are 
derived from volcanic ash deposited on flat to very
gently sloping plains and 
are underlain by 
a sioivly permeable
clay, probably of lacustrine origin. 
 The soils are extensive
south of Chichigalpa and Posoltega between Ingenio San Antonio
and Quezalguaque. 
 Another large block occurs about 7 kilometers
southwest of Chinandega. 
 El Ingenio soils
the Goyena are associated with
soils wihich are moderately well 
drained.
the Chinandega, Chichigalpa, and Telica soils, 
They adjoin


all of whch are
well drained.
 

Representative Profile of El 
 Ingenio loam:
 

0 to 12 centimeters, 
very dark grayish-brown,

firm loam; weak, medium and fine granular
structure; roots plentiful; neutral;
abrupt and 
smooth boundary.
 

12 to 95 
centimeters, very dark grayish-brown,

friable loam; 
predominantely coarse
and medium subangular blocky structurebut fine 
in upper 20 centimeters; roots
plentiful; neutral; abrupt and 
smooth
 
boundary.
 

95 
 to 125 centimeters, 
dark yellowish-brown, friable loam; 
coarse and medium subangular

blocky structure; 
roots plentiful;

neutral; abrupt and smooth boundary.
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125 to 165 	centimeters, very dark-gray, firm clay;

massive, to weak subangular blocky; few
 
roots; neutral.
 

165 to 
 210 	centimeters, light yellowish-brown;
 
same as above horizon.
 

210 to + 	centimeters, bedrock.
 

El Ingenio soils have moderate permeability, moderately high
available moisture capacity, and 
a deep to moderately deep root
 
zone. They are high in organic matter in the surface soil lay
ers and moderate in the subsoil. The soils 
are 	high in bases;
base saturation is about 75 percent. 
 Available potassium con
tent is medium, but phosphorus is deficient.
 

The 	soils occur 
in the 	very moist transition of the Subtropical

Moist Forest 	life zone. 
 Forests have been removed, and the

soils are used for crops, except for small areas which are in
 
pasture.
 

(Ela) El Ingenio loam, 0 to 1.5 percent slopes
 

The 	typical soil with nearly level 
slopes 	is extensive. It
has 	a total area of approximately 
37.5 square kilometers.
 
All of it is cropland. About 61 percent of it was in irri
gated sugar cane in 1969, 13 percent in cotton, 2 percent
in bananas, 2 percent in pasture, 1 percent 
in corn, and 	1
 
percent in urban areas.
 

The 	soil is well suited to most annual 
row 	crops, both in
tertilled and solid planted, and also for castor beans and

irrigated sugar cane. 
 It is moderately well suited to

unirrigated sugar cane, pineapples, and sisal; and also for

irrigated bananas and plantains, 
but 	poorly suited to these
two 
crops without irrigation. No special conservation prac
tices are needed for this soil. Fertilizer is necessary for

optimum yields. (Capability unit I-1)
 

(EIa2) 	El Ingenio loam, 0 to 1.5 percent slopes, slightly

eroded
 

This soil with nearly level slopes is similar to the typical

soil (EIa) but mosc of it has lost 
some of the surface soil
by erosion. Depths to the underlying clay substratum range
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from 60 to 92 
centimeters; consequently 
some of it has 
a
shallower root zone 
thin the typical soil. The totalis approximately 3.1 extent',quare kilometers. Nearly all of it is
cropland. 
 In 1969, about 75 percent of it was 
in cotton, 20
percent in irrigated sugar cane, 
I percent in corn, 3 percent in pasture, and 
1 percent in woodland. Some of 
the
fields in cotton were 
terraced.
 

The soil is suited to the 
same crops as the typical soil.
Because of slightly greater runoff, simple practices, including contour 
tillage and minimum tillage for 
som . crops
are needed for the 
conservation of 
the soil. On slopes
near 
the upper limit of 
the slope range, a simple 
terrace
system is required for intertil led 
annual row crops. Fertilizer is also needed for optimum yields. 
 (Capability

unit IIe-l) 

.(EIb) El Ingenio loam. 1.5 to 4 percent slopes
 
This soil with 

Most of 

very gentle slopes is similar to the typical.
it is deep, but some areas 
are moderately deep.
total extent is approximately 24.1 square kilometers. Nearly
The 

all of the soil is cropland. In 1969, about 58 percent of
it was in irrigated sugar cane, 
15 percent in cotton, 11 percent in bananas, 3 percent in corn,
and I percent in forest. 
12 percent in pasture,

The fields in cotton were 
terraced.
 

The soil is suited 
to the same crops as the typical soil.
Because of greater runoff, simple conservation practices areneeded for annual 
row crops. These practices should 
incluae
contour 
tillage, minimum tillage, and 
a simple terrace system for crops which do 
not 
provide surface protection. Fertilizer is needed 
Vor optimum yields. (Capability unit

IIe-l ) 

(Elsa) El Ingenio loam, 
sandy loamsubstratum variant 

1.5 percent slopes 

0 to 

This soii with nearly level slopes 
is similar to the typical
El Ingenio soil 
in the upper meter section 
but has a lightertextured and more 
permeable substratum. Because of this
feature, control 
of irrigation water to 
prevent saturation
is 12ss critical than the typical
on 
 El Ingenio soil (Ela).
The soil occurs in several localities. 
 One block is about
three kilometers west of El 
 Ingenio San Antonio and 
another
ine about eight kilometers 
south of Chinandega. The 
total
extent is approximately 
2.9 square kilnrn 
ters. Nearly all
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of this soil is cropland. In 1969, about 38 percent of the
 
total area was in cotton, 35 percent in irrigated sugar

cane, 9 percent in bananas, 5 percent in corn, and 13 per
cent in pasture.
 

1he soil is well suited to most acclimated crops. Gener
ally no special conservation practices are needed except

good management. (Capability unit I-1)
 

(EIsb) El In enio 
loam, sandy loam substratum variant, 1.5
 
to 4 percent slopes
 

This 
soil with very gentle slopes is similar to El Ingenio

loam, sandy loam substratum, 0 to 1.5 percent slopes (EIsa).

It is more extensive, however. 
 The total area is approxi
mately 7.3 square kilometers. Most of it is cropland. 
 In

1969, about 73 percent was in cotton, with most fields ter
raced, 8 percent in sugar cane; 2 percent in corn; and 17
 
percent in pasture.
 

The soil is well suited to most acclimated crops and requires

simple conservation practices. For intertilled annual row
 
crops, a simple terrace 
system is also required. Fertilizer
 
that is high in phosphorus is needed for optimum yields.

(Capability unit IIe-l)
 

33. EL REALEJO SERIES (EJ)
 

El Realejo series comprises deep, moderately well drained soils
derived from volcanic ash. 
 They have a very dark-brown surface
 
soil high 
in organic matter and a dark yellowish-brown mottled
 
subsoil. They occur on the 
low flat plains in the vicinity of
the settlement of El Realejo, which is located about eight kilo
meters north of Corinto. 
 Other areas occur about six kilometers
 
south of Chinandega. El are
Realejo soils associated with the

Chinandega and El 
 Ingenio soils, with Vertisols, and with Vertic
 
soils.
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Representative Profile of El 
R~alejo loam:
 

0 to 12 centimeters, very dark brown, 
friable
 
loam; moderate, medium and fine granular

structure; abundant very 
fine roots;

slightly acid.
 

12 	 to 30 
centimeters, very dark grayish-brown,

friable clay loam; weak, 
fine granular

structure; plentiful very fine roots;
few reddish-brown concretions, 2 to 4

millimeters in diameter; slightly acid.
 

30 	 to 
 49 centimeters, dark yellowish-brown, fri
able heavy clay loam with few fine,

faint mottles of very 
 dark brown; weak,
medium and fine subangular blocky 
struc
ture; 
few 	very fine roots; few reddish
brown concretions 2 to 
8 millimeters 
in

diameter; slightly acid.
 

49 	 to 79 
centimeters, dark yellowish-brown, fri
able heavy clay 
loam with a few medium
size distinct mottles of very dark
brown; moderate, medium and fine 
sub
anguiar blocky structure; very few
 very fine roots; few concretions, as in
horizon above; slightly acid.
 

79 	 to 105 
centimeters, yellowish-brown, firm heavy

clay loam with few medium distinct mottles of very dark-brown; moderate, medi
um and fine subangular blocky structure;
 
very few very fine 
roots; few reddish
brown concretions 2 to 
8 millimeters 
in

diameter; slightly acid.
 

105 to 
 119 	centimeters, yellowish-brown, friable
 
loam with very few meaium-size faint

mottles of very dark 
brown; weak, medium

and fine subangular blocky stru, ".ure;
 
no roots; neutral. 

119 to 140 centimeters, pale-brown, friable 
loam;

massive; 
no roots; few concretions, as
 
in horizon above; neutral.
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34. EL LIMON SERIES (EL)
 

El Lim'n series consists of deep, well-drained, very dark-brown
soils of moderate 
to 	moderately slow permeability. They are
formed from old alluvium derived in part from shales and sandstones of the surrounding uplands. 
 The 	soils occur on parts of
the 	broad flat plains of rivers El 
Limdn and Nagualapa.
 

Representativ. Profile of El 
 Limd'n clay loam:
 

0 	to 20 centimeters, very dark brown, 
friable

clay loam; fine and very fine subangularblocky structure; abundant fine and very
fine roots; slightly acid.
 

20 	 to 42 centimeters, very dark brown, friable 
sady loam; medium and fine subangular

blocky structure; fine and very fine 
roots plentiful; medium acid.
 

42 	 to 
 66 	centimeters, dark yellowish-brown, fri
able to 
firm clay loam to clay; coarse
and medium subangular blocky structure;

few fine and very fine roots; medium
 
acid.
 

66 	 to 
 110 	centimeters, dark yellowish-brown, fri
able loam to 
sandy clay loam; medium and
fine subangular blocky structure; few

fine and very fine 
roots; medium acid.
 

110 to 
 130 	centimeters, dark yellowish-brown, fri
able sandy loam to sandy clay loam;

massive; few fine and 
very fine roots;

medium acid.
 

The surface texture of El 
Lim6n soils ranges
loam. The El Lim6n soils 	
from loam to clay
are 	similar to the Miramar but lighter
textured. They have 


lack 
some similarity to the GUiscoyol series but
the gravel stratum in the profile and the ,ravel 
on 	the
 

surface.
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The surface textures of the El Realejo soils 
are loam and clay
loam. The subsoil textures range from clay loam 
to light clay.
 

El Realejo soils 
have moderate permeability but possess a high
water table during periods of high rainfall. They have moderately high available moisture capacity and a moderately deep
root zone. 
 Organic matter "ishigh in the surface soil 
and moderate in the upper subsoil. The soils are moderately high in
exchangeable bases and have saturation of about 70 
percent in
the surface and upper subsoil. Available potassium is generally low in the subsoil; phosphorus is very low.
 

The Realejo series 
occur in the Subtropical Moist Forest life
zone. These soils are used chiefly for cotton and pasture.
 

(EJa) El Realejo loam, 0 to 
1.5 percent slopes
 

This typical soil with nearly level slopes has a total 
extent of approximately lo.0 square 
kilometers. In 1969, about
49 percent of it was 
used for the production of cotton, with
some 
of the fields terraced; 1 perc'.nt was in corn, 
43 percent in pasture; and 7 percent 
in woodland. The soil is
well suited to 
rice and pasture, and moderately well suited
to sugar cane and sorghum. It is poorly suited to 
other row
crops unless the soil is drained. Runoff from this soil 
is
slow, and 
erosion is not a problem. Drainage, however, is
needed for row crops when the water table 
is high. (Capabil
ity unit IIIw-l) 

jEJb) El Realejo loam, 1.5 
to 4 percent slopes
 

This soil 
iwth very gentle slopes is similar to the typical
soil but has more rapid surface runoff. 
 The total extent is
approximately 
1.7 square kilometers. 
 It is all cropland.
In 1969, about 72 percent of it was in cotton, with some

fielas terraced, and 21 percent in sugar cane.
 

The soil is suited to the same 
crops and requires the same
 
management practices 
as the typical soil on nearly level

slopes. (Capability unit IIIw-l)
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The El Limn soils have moderate to moderately slow permeability, 
moderate available moisture capacity, and a deep root zone.

They are moderately high in organic matter in the surface soil

and moderate in the subsoil. Tile soils are well supplied with

bases; base saturation is more than 90 percent. 
 The soils are
 
medium in available potassium and high in phosphours.
 

The soils are in the Tropical Dry Forest zone. The forest have

been cut, and the land is used mostly for pasture. Small areas
 
are used for crops.
 

(ELa) El Limon clay loam, 0 to 
1.5 percent slopes
 

This typical soil has nearly level slopes and a total area

of about 1.4 square kilometers. It is subject to occasional
 
flooding for short periods in October. 
 About 80 percent of
 
it is in pasture and 20 percent in corn.
 

The soil is moderately well suited to most row crops well
 
suited to corn, cotton and sorghum, but poor for bananas,

unless irrigated. Ordinary management practices are adequate

for the conservation of this soil. (Capability unit lie-4.1)
 

(ELb) El Lim6n clay loam, 1.5 to 4 percent slopes
 

The typical soil 
with very gentle slopes is more extensive

than the soil with nearly level slopes. It has a total area

of approximately 4.0 square kilometers. 
 About 60 percent of

it is in pasture and the in corn
rest and sorghum. The soil

is moderately well suited most row
to crops, well suited to
 
corn, cotton, and sorghum, but poorly suited to bananas,

unless irrigated. Even at best, though, bananas do 
not do
 
well because of wind.
 

Runoff from this soil 
is slow, and erosion is a slight hazard.
 
The soil is also subject to occasional floods during the

latter part of the wet season. The floods are of short dura
tion. Simple conservation practices are required for annual
 
row crops. Usual management practices generally 
are adequate

for perennial row crops. (Capability unit Ilie-4.1)
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35. 
 EL PASO SERIES (EP)
 
El Paso series 
consists of deep, well-drained soils
dark brown, fine-textured surface soil 

having a very

brown subscil. The soils 

and a very dark grayishare 
on nearly level 
derived from old alluvium and
to occur
very gently sloping plains.
ated with Vertic soils and They are associ-
Vertisols 
in an 
area located about
3.5 kilometers northeast of Paso de Panaloya.
 

Representative Profile of 
El Paso silty clay:
 

0 to 20 centimeters, very dark brown, 
friable 
to
firm silty clay; moderate to strong, 
medium and fine subangular blocky structure;
plastic and sticky; 
abundant fine roots;

slightly acid.
 

20 
 to 35 centimeters, very dark 
grayish-brown,

friable clay loam; moderate, medium
and fine subangular blocky structure;

plastic and sticky; plentiful 
fine
 
roots; slightly acid.
 

35 to 61 centimeters, 
very dark grayish-brown,

friable clay loam; 
moderately strong,
plastic and sticky; medium subangular
blocky structure; 
few fine roots;

slightly acid.
 

61 to 
 82 
centimeters, very dark grayish-brown,

friable clay loam; 
moderate, medium
subangular blocky structure; 
plastic
and sticky; 
few very fine roots;

slightly acid.
 

82 
 to 110 + centimeters, dark-brown, friable sandy
clay loam; moderate, fine subangular
blocky structure; slightly plastic and
sticky; slightly acid.
 

The surface texture is a inclay someothers. places and aIt has a thickness silty clay inof 15 to 30 centimetrs 
 Near streams
the textures are 
coarser.
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The soils have moderate permeability and 
a deep root zone. They
are high in exchangeable bases and have base saturation of 85
percent or 
more in most horizons. Organic matter content is moderately high 
in the surface and moderate throughout the rest of
the soil to 
depths of about 80 centimeters. The soils 
are high
in available phosphorus and 
have medium amounts of potassium.
 

The El Paso series occur in the moist transition of the Subtropical Dry Forest. All 
of this area is used in pasture.
 

JEPa) El Paso silty clay, 0 to 
1.5 percent slopes
 
One unit of this soil, comprising 52 hectares and located
 one kilometer 
north of Paso de Panaloya, occurs in the
Pacific Survey Area. 
 By far the greater part of this soil
series occurs outside of this area. El Paso soil 
on nearly
slopes is deep; 
it has slodv 
 runoff and is only slightly
eroded. In 1968, all of this area 
was in pasture.
 

The soil 
is well suited to grain sorghum. With irrigation
it 
is also well suited to vegetables and sugar cane. 
 It is
moderately well suited to sesame, cotton, 
corn, cassava, and
kenaf, unsuited to bananas and plantains, and poorly suited
to most 
other crops. Simple conservation practices such as
the return of crop residues to the soil, 
the use of fertilizers, minimum tillage, and 
contour farming are required.

A gradient terrace system is needed for annual 
row crops
wfhere slopes exceed about one 
percent. (Capability unit
 
IIe-4.2)
 

36. EL TANQUE SOILS (EQ)
 

The El Tanque soils consist of well-drained, moderately coarsetextured soils having 
a thin cemented layer in the subsoil. They
are 
derived from recent volcanic ash. The soils occur on the
plains at 
the base of Volc~n CosigUina in the southern and eastern 
pasts of the CosigUina peninsula.
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Representative Profile of El 
Tanque sandy loam:
 

0 
to 10 centimeters, 
very dark brown, friable
 
sandy loam; many fine roots; neutral;
abrupt and smooth 
boundary.
 

10 to 
 35 	centimeters, dark grayish-brown, friable
sandy loam with 
few veary fine iron concretions; roots cominon; neutral; abrupt

smooth boundary.
 

35 to 
 38 centimeters, olive-gray, strongly 
cemented 
layer or duripan; no roots; abrupt
and smooth boundary; neutral.
 
38 to 55 
centimeters, dark grayish-brown and


reddish-brown, firm loamy sand with 
few
concretions; few 
roots; neutral.
 
55 to 
 67 
centimeters, dark grayish-brown, firm,


loamy sand with few concretions that
when cut have a reddish-broqn color; 
few
 
roots; neutral.
 

67 to 
 71 centimeters, dark grayish-brovn 
 cemented
 
layer; abrupt and smooth boundary.
 

71 to 
 77 	centimeters, grayish-brown, very gravelly
loose sand; gravels fine and 
very fine;
neutral; abrupt and smooth boundary.
 
77 to 85 centimeters, 
very dark brown to very
grayish-brown, 
friable loamy sand; neutral;


abrupt and smooth boundary.
 
85 to 120 centimeters +, very dark brown, 
very friable 
loamy sand with much very fine gravel.


The El Tanque soils 
have a shallow root
where the cemented layer is broken, 
zone, although in places


roots penetrate 
to
low the cemented layer. Permeability is moderate; 
depths be

available
moisture capacity is moderately high. 
 The soils have 
a moderate
content of organic matter in the surface layer and low
soil. They 
are well supplied with 	 in the subbases. Phosphorus and potassium contents are 
medium.
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The soils are used to a limited extent for growing 
corn and sorghum, but most of it is in pasture and woodland. El Tanque
soils occur 
in the cool subtropical transition of 
the Tropical
Moist Forest life zone. 
 The forest species include Pochote

(Bombacopsis quinatum), 
Jocote jobo (Spondias mombin), Laurel
(Cordia alba), 
Genizaro (Samanea saman, Guanacaste (Enterolobium

ciclocarpum), and Jifiocuabo 
(Bursera simaruba).
 

(EQa) El Tanque sandy loam, 0 to 
1.5 percent slopes
 

The soil 
on nearly level slopes covers 1.4 square kilometers.
 
It is somewhat excessively drained and 
has slow runoff.
About 65 percent of it is in pasture, 25 percent in dense

woodland, and 15 
percent in open woodland. It is best suited
 
to white beans, sesame, castor beans, sisal, 
peanuts, corn,
sorghum, and pasture. Simple practices such as crop rotations, minimum tillage, cover and green manure crops, and
the return of crop residues to the soil are required for the
conservation of this soil. 
 (Capability unit IIIe-2a)
 

(EQb) El Tanque sandy loam, 1.5 
to 4 percent
 

This very gently sloping soil occurs in large areas along
the Pacific coast. The total extent is 32.0 square kilome
ters. The soil 
is somewhat excessively drained, and has
slow runoff. One small are inland from the coast has 
some
gravel on the surface. The areas 
in row crops are slightly

eroded and are suscrptible to wind erosion.
 

About 40 percent of this soil 
is in corn and sorghum, 40
 percent in pasture, and 20 
percent in woodland. The soil

is suited to the sane crops as 
the one (EGa) on nearly level
slopes, but requirEs conservation measures 
such as a simple

terrace system, crop rotation, cover and green manure crops,
and the return of crop residues to the soil. The cultivated
 areas are all terraced, and the terraces are planted with
 
castor beans which serve 
as a windbreak. (Capability unit
 
IIIe-2a)
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(EQc) El Tangue sandy loam, 4 to 8 percent slopes
 
This gently sloping soil 
covers approximately 13.0 square
ki1ometers. 
 It is somewhat excessively drained and has
medium runoff. 
 About 95 percent of 
it is in woodland and 5
percent in pasture. 
 The crop suitability
the nearly level areas (EQa) 

is the same as on

but this soil requires additional conservation 
practices, such
sed as terraces with graswaterways. 
 The soil 
is best suited to pasture and woodland. (Capability unit IIIe-2)
 

(EQd) El Tangue sandy loam 
 8 to 15 percent slopes 
This strongly sloping soil 
is located mostly about eight kilometers southwest of the 
Cosiguina crater and
mately 12.0 square kilometers. covers approxi-
About 60 percent of the soil
is in dense woodland, 25 
percent in open woodland, 10 percent in corn, 
and 5 percent in pasture. Because of rapid
runoff, the soil 
is not suited 
to annual 
row crops. It is
suited to perennial 
row crops, such
sisal, as castor beans and
but complex conservation 
practices 
are required.
soil rhe
is best suited to 
pasture and woodland. 
 (Capability


unit IVe-2)
 

(EQe) El Tanueandy loam, 15 
to30 ercent slopes 
This soil on moderately steep slopes covers approximately
11.0 
 square kilometers. 
 Runoff from this
and the erosion hazard is too 

soil is rapid,

high for cultivated crops.
It 
is best suited for pasture and woodland.
snil All of this
is in forest. (Cpabilitv unit VIs-2)
 

37. EL 
CRATER SERIES 
 (ER)
 

El Cra(ter soils 
are moderately shallow to 
deep, well-drained,
stony soils derived from 
recent volcanic ash.
loam surface texture and 
They have a sandy
 

ments a large amount of volcanic rock fragon the surface and 
in the profile.
volcanoes. They occur near active
The principal 
areas 
are near Volca'n Mombacho.
er areas are near Small-
Momotombo and 
Telica volcanoes.
soils The El Crater
are associated with moderately steep and steep lands.
occur 
in the warm They
transition of the Subtropical
zone Moist Forest life
where average annual precipitation is about 1,550 millimeters. 
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Representative Profile of El Crater stony sandy loam:
 

0 to 25 centimeters, very dark brown, very fri
able sandy loam; moderate fine granular 
structure; abundant very fine roots; 
neutral. 

25 to 60 centimeters, very dark grayish-brown, 
very friable sandy loam with some fine 
and very fine gravel and occasional stone; 
weak, fine granular structure; 
very fine roots; neutral. 

plentiful 

60 to 85 centimeters, brown, gravelly sandy loam; 
massive; very friable; few very fine 
roots; much coarse gravel and stone; 
neutral. 

85 to 110 centimeters, brown, very gravelly sandy
loam; gravel consists of basaltic scoria 
having a weak red color; massive; very 
friable; no roots. 

The depth of the soils ranges from 40 to 100 centimeters and
 
stoniness from slightly stony 
to very stony. Slopes range from

about 1.5 to 15 percent. The soils have moderately rapid perme
ability and are somewhat droughty.
 

The Cra'ter series occur in the warm 
tropical transition of the
 
Subtropical Moist Forest. The soils are 
mostly in unimproved

pasture. 
 Small areas are in coffee, corn or sorghum. Hand cul
tivation is required for crops.
 

(ERb) El Cra'ter stony soils, 1.5 to 4 percent slopes
 

Most of these very gently sloping soils are areas located
 
north of Volc~n Mombacho and northeast of Laguna de Apoyo.

About two thirds of these soils are moderately shallow.
 
Most of the remainder are deep. The soils have moder
atelly slow runoff and are slightly eroded. The total ex
tent is approximately 1.1 square kilometers. In 1968,

about 72 percent of the total 
areas was in pasture, 17 per
cent in woodland, 6 percent in coffee, 4 percent in 
corn or
 
sorghum, and 1 percent in citrus. 
 These soils are best
 
suited to pasture and woodland. (Capability unit IVe-4.1)
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(ER) El Crater stony soils, 
4 to 8 percent slopes
 
These gently sloping soils 
occur southeast and north of Volc~n Mombacho. Depths range from 25 to 
more 
than 90 centimeters. Runoff these soils 
is moderately rapid, and 
the soils
are moderately eroded. 
 The total 
extent is approximately
2.3 
 square kilometers. 

total In 1968, about 55 percent of the
area 
was in pasture, 35 
percent in woodland, 8 percent
in corn or sorghum, 1 percent in citrus, andsubsistence crops. 1 percent inThe soils are 
best suited to pasture and
woodland. (Capability unit IVe-4.1)
 

(ERd) El Crater stony soils, 8 to 15 percent slopes
 
These soils 
are located 
southeast of Volcan Mombacho.
of then have lost much of the 

Most

surface soil
total by erosion. The
extent of these 
soils is approximately 0.8 square kilometers. In 1968, 
about S8 percent of the total 
area
pasture, 28 was in
percent in coffee, 9 percent in woodland, 3
percent in corn 
or sorghum, and 
2 percent in citrus. 
 These
soils are best suited 
to pasture and woodland. (Capability


unit IVe-4.1)
 

(ER2b) El Crater very ston 
 soils, 1.5 to 4 percent slopes
 
These very gently sloping soils with many stones 
on the surface occur southeast of Volcn Mombacho. 
 Depths range from
60 to 90 centimeters. 
 The total extent of these soils
approximately 0.6 square kilometers. is
 

In 1968, about 68 percent of the total area was 
in woodland and 32 
percent in
pasture. 
 because of excessive stoniness, pasture 
is their
best use. (Capability unit 
VIs-3)
 

(ER2c) El 
Crdter very stony soils, 4 to 
8 percent slopes
 
'ost of these gently sloping soils Voloccur southeast of
cdn Mombacho but 
one area 
is north of Volca'n Telica.
soils are moderately deep. 

The
 
They have medium runoff, and
most areas have 
lost some of the original surface layer by
erosion. 
 The total extent of these soils 
is approximately
0.9 
 square kilometers. 


total 
In 1968, about 80 percent of the
area was in woodland and the remainder in pasture.
Pasture is their best 
use. (Capability unit VIs-3)
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(ER2d) El Crater very stony soils, 8 to 15 percent slopes
 

Tiese strongly sloping soils occur 
north of Puerto flomotom
bo, and other areas occur north and southeast of Volca'n "'om
bacno. !ost of the soils are moderately deep. They have
 
moderately rapid runoff and are moderately eroded. 
 These
 
soils, with a total area of approximately 3.2 square kilo
meters, are the most extensive of El Crater soils. In 1968,

about 58 percent of the total area was in woodland, and 42
 
percent in pasture. The soils are best used 
for pasture
 
and woodiland. (Capability unit VIs-3)
 

(ER3c) El Cra'ter stony land, 4 to 8 percent slopes
 

This gently sloping land type has more than 50 percent of
 
the surface covered with stone. is
It located northwest of 
Volca'n Mon-otombo. The soils have deDths that range from 40 
to 60 centimeters. Runoff is medium, and most 
areas have
 
lost some of the 
original surface soil by erosion. The to
tal estent of this land type is approximately 2.2 square

kilometers. In 1968, all &reas were in woodland, and this 
is their best use. (Capability .init VIIs-5) 

38. ESQUIPULAS SERIES (ES)
 

The Esquipulas series consist of to
deep moderately shallow,

well-drained, dark-brown, loamy soils derived from old alluvium 
washed from volcanic ash-covered uplands. The soils are under
lain by gravel of basaltic scoria. The soils 
occur on nearly

level plains surrounding the village of Esquipulas and extend
 
about four kilometers to the northeast and 5-1/2 kilometers to
 
the south. The Esquipulas soils are associated with 
the fIejapa,

Zambrano, Sabana Grande, Cofradfas, and Nindirr soils.
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Representative Profile of Esquipulas 
loam:
 

0 to 19 centimeters, very dark 
brown, very friable loam with 
some fine and very fine
gravel; very weak 
fine granular struc
ture; abundant roots; 
slightly acid.
 

19 to 41 centianeters, dark-brown, very friable

loam with some fine and 
very fine oravel;

massive; abundant roots; 
neutral.
 

41 to 72 centimeters, dark-brown, 
friable sandy

loam with some fine and 
very fine gravel;
massive; abundant roots; 
neutral; abrupt
and smooth boundary.
 

72 to 110 centimeters +, black, 
loose scoria
 
gravel.
 

The texture of 
the surface soils varies from a sandy loam
The Esquipulas soils to loam.
have moderate permeability, moderateigy high
available moisture 
capacity, and 
a steep to moderately shallow
root zone. They are 
moderately high 
in organic matter
surface and subsurface in the
layers and moderate in the subsoil.
soils are well supplied with bases; 
The
 

base saturation
percent. They is over eight
are medium 
in available potassium but deficient in
phosphorus.
 

The Esquipulas soils 
are similar 

slightly cementej layer of scoria 

to the hindirf' soils but have a

instead of the 
weathered layer
of scoria which 
,s cnaracteristic of the N.ndiri 
soils.
 

The soils 
are in the subhumid transition of the 
Subtropical floist
Forest. They are not 
in foresc at the presente time,
areas are but all
in crops. Tile principal 
crop grown is pineapples.
Some vegetables and 
corn are 
also produced.
 

(ESb) Esquipul?s loam, 
1.5 to 4 percent slopes
 

This typical soil has 
very nentle slopes and
iost extensive unit of 
is by far the
[squipulas soils. I's
approxiimately total area is
15.3 square kilometers. 'lost of 
it is moderately deep, but about a third of 
the total 
area is deep.
The soil in most 
places is slightly eroded. 
 AllI
cropland. In 196",, about 20l 

of it is
 
percent 
of the total area
planted to corn was
and nonirrigated rice, 
7 percent to cotton,
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18 percent to plantains, 40 percent to a combination of
 
crops including vegetables, pineapples, citrus, cassava,

and other tropical fruits, 4 percent to citrus alone, 7 per
cent to subsistence crops, and 4 percent was 
in urban areas.
 

The soil is well suited to many of the acclimated row crops

including peanuts, 
sesame, sorghdm, corn, cotton, cassava,

castor beans, and sisal; moderately well suited to vegeta
bles, kenaf, sugar cane, tobacco, plantains; and poorly

suited to rice and bananas.
 

For the conservation of this soil 
simple practices plus a

gradient terrace system with grassed waterways are required
for annual 
row crops on long slopes. The simple practices

inzlude minimum tillage, the return of crop residues to the
 
land, and contour farming. Windbreaks are required for
 
plantains and bananas. Fertilizer, especially one high in
 
phosphorus, 
is needed by all crops. (Capability unit
 
IIe-2.1) 

(ESc) Esquipulas loam, 4 to 8 percent slopes
 

The Esquipulas soil on Jentle slopes is moderately deep and

deep. The total extent is approximately 0.6 square kilome
ters. Included is a small 
area which has nearly level
 
slopes. In 1968, 
about half of the total area was in corn
 
or sorghum and the other half in plantains. 

The soil is suited to the same crops as the typical soil.
 
It is poor for sugar cane and plantains and unsuited for

bananas. The soil requires the 
same conservation practices

as the typical soil. Terrace ridges, however, need to be
 
closer spaced. (Capability unit IIIe-2)
 

39. FATIMA SERIES (FA)
 

This series consists of deep to 
moderately shallow, well-drained
 
soils derived from tuffaceous shales and sandstones of 
the Rivas
 
and Brito formations. They are reddish-colored soils with a loam
 to clay loam surface arid a clay subsoil. They are similar to the

San Rafael soils but redder and 
occur in a wetter life zone,

namely the Tropical Moist Forest zone, in the extreme southern
 
part of Nicaragua between 
,he Pacific Ocean and Lake Nicaragua.
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Representative 
Profile of Fatima 
clay loam:
 

0 	to 6 centimeters, dark-brown, 
friable loam
 
or clay loam; 
weak, medium granular
structure; abundant fine roots; 
slightly

acid.
 

6 	to 18 
centimeters, dark reddish-brown, friable
 
to 	firm clay loam; strong, medium and

fine subangular blocky structure; abun
dant fine roots; slightly acid.
 

18 	 to 23 centimeters, dark reddish-brown, firm
clay; strong, medium and fine subangular

blocky structure; abundant fine 
roots;

slightly acid.
 

23 to 43 centimeters, dark 	 firm
reddish-brown, 

clay; strong, medium subangular blocky
structure; plentiful 
fine roots; slight
ly 	acid.
 

43 	 to 55 centimeters, red, firm clay; weak, medium
 
subangular blocky structure; few fine
 
roots; slightly acid.
 

55 	 to 
 70 	centimeters, yellowish-red, firm sandy

clay loam; weak, medium subangular

blocky structure; few fine roots; slight
ly acid.
 

70 to 90 
centimeters, reddish-brown, very friable
 
loam, variegated with 
some reddish yellow;
massive; 
few fine roots; slightly acid.
 

90 to 
 115 	centimeters, reddish-brown, very friable
 
sandy clay, variegated with 
some reddish

yellow; very 
few 	fine roots; slightly

acid. 

115 to 130 centimeters, strong 
brown with spots of
 
light brown, 
partially weathered, fine
grained sandstone. 
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The soils 
range in depth from 50 to more than 90 centimeters.
They have moderate to moderately slow permeability and have 
a

deep root zone.
 

[he soils are moderately high in organic matter content in the
 
surface layer and moderate in the subsoil. They are high in
exchangeable bases and have base saturation of at least 80 per
cent in the subsoil. 
 Available phosphorus is exceedingly low.
 
Potassium is low.
 

The Fatima series 
occur in the Tropical MJoist Forest. 
 The land

is used chielfy for pasture and woodland.
 

(FAd) Fatima clay loam, 8 to 15 percent slopes 

This strongly sloping soil is located as far as 14 
to 22

kilometers southeast of San Juan del 
Sur and extends almost
 
to the international border with Costa Rica. 
 It occurs in
 
areas t~at rance in size from 7 to 
102 hectares. The total
extent ,s approximately 2.0 square kilometers. 
 The soil is

deep, has moderately rapid runoff, and most 
areas have lost

much of 
the orioinal surface soil by erosion. In 1969,
about 6b percent of 
the total area was in woodland and 35
 
percent in pasture.
 

The conservation hazard 
is too great for growing intertilled

annual 
row crons on this soil. Such perennial row crops as
 
cassava and plantains can on this
be grown soil, but complex

conservation practices are required which makes their pro
uucticr. unprofitable. The 
soil is best suited to pasture

ano ;,dLU la u. (Capability unit IVe-4.2) 

(FAe) Fa'tima clay loam, 15 to 30Gpercent slopes
 

This ,oderately steep soil occurs as far as 13 to kilo22 

i.eter soutlieast of San Juan del 
Sur. It occurs in areas
 
that range in size from 12 to 
170 hectares. The total ex
tent is approximately 
4.4 square kilometers. About half
of the 
soil areas are deep, and the remainder are moderately

deep. This soil 
has a rapid runoff, and most of it 
is mod
erately eroded. 
 In 1969, about 65 percent of the total 

was in woodland and 35 

area
 
percent in pasture. Pasture is the


best use for this soil. (Capability unit Vle-l.3)
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(FAf) Fa'tima clay loam, 30 to 75 percent slopes 
This steep soil 
is very extensive; the
mately total area is approxi107.4 
square kilometers. 
 It occurs 10 kilometers
east of San Juan del Sur and
border. Runoff from this 

extends to the international
 
soil is rapid, and the 
soil is severely eroded. 
 In 1969, 85 percent of the total area was
woodland and in
15 percent in pasture. 
 The soil 
is best suited
to woodland. (CapabiliLy unit VIIe-l.2 

40. GIL GONZALLZ SERIES 
 (GG)
 
The Gil 
Gonza'lez series consists of deep, moderately well drained,
very dark grayish-brown soils 
derived from fine textured alluvium
of diverse sources. 
 They occur on a nearly level
Rio Gil Gonzjlez about plain along the
three kilometers northeast of Belen. Elevations are 
50 to 60 meters above 
sea level.
 
The Gil Gonzalez soils 
are similar 
to the Panzaco soils but lighter textured. They are 
also similar to the 
Ingenio Dolores soils
but slightly better drained. 
 They are associated with 
these
soils and occupy the same g )graphic position. 

Representative Profile of Gil 
GonzaIez clay loam:
 

0 to 20 centimeters, 
very dark grayish-brown, 
fri
able clay loam; moderately strong, 
coarse
medium and fine subangular blocky structure; abundant very 
fine roots; medium
 
aci d. 

20 to 
 36 centireters, 
dark-brown 
to dark grayish
brown, friable clay loam; 
structure as
above; slightly acid; abrupt and 
smooth
 
boundary.
 

36 to 50 
centimeters, very dark grayish-brown,

f'rm clay loam; strong, coarse 
and medium prismatic structure; abundant very fineroots; slightly acid; abrupt and 
smooth
 
boundary.
 

50 to 76 centimeters, dark-brown, 
friable sandy

:lay loam; very strong, coarse and medium subangular blocky structure; 
plentiful very fine 
rots; slightly acid;

abrupt and 
smooth boundary.
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76 to 100 	centimeters, very dark grayish-brown
 
clay loam with yellowish mottles;
 
firm; very strong coarse and very
 
coarse prismatic structure; plentiful
 
roots; slightly acid; abrupt and smooth
 
boundary.
 

100 to 128 	centimeters, very dark grayish-brown,

friable loam; moderately strong, medium
 
and fine subangular blocky structure;
 
few very fine roots; slightly acid;

clear and smooth boundary. 

128 to 140 centimeters +, dark-brown, friable loam; 
very weak, medium and fine subangular

blocky structure; very few very fine
 
roots; slightly acid. 

The surface 	texture of 
the Gil Gonzdlez soils varies from loam to
 
clay loam.
 

The Gil 
Gonzalez soils have moderately slow permeability, moder
ate available moistiure capacity, and 
a deep root 	zone. They are
moderately high in crganic matter 
in the surface soil, moderate
 
in the subsurface, and low in the subsoil. 
 The soils are well
 
supplied with bases, and base saturation is nearly 100 percent.
The soils are medium in available potassium and 
high in phos
phorus. 

The Gil Gonzdlez soils are in the Tropical Dry Forest zone. 
 For
ests 
have been cleared almost completely, and the soils used
are

chiefly for 	pasture; small areas are used for crops.
 

(GGa) Gil Gonzdlez clay loam, 0 to 1.5 percent slopes
 

Only one unit of Gil Gonzjlez soils is shown the map.
on 

It occurs block about three
in one 	 kilometers northeast of
Bel~n 
on the flat plain of Rio Gil Gonzglez. The total
 
area 
is about 5.5 square kilometers. About 80 percent of it
 
is in pasture, 10 percent in corn and 
sorghum, and the rest
 
in woodland.
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The soil is 	well suited to rice, corn 
for forage, 	irrigated sugar 	cane, 
and pasture. Drainage by field ditches
and protection against occasional 
overflow during the rainy
season is needed for some 
crops. 
 With these control measures, 
the soils would be well 
suited for crops,
well 	 as they are
supplied with potassium and phosphorus. (Capability
unit IIIw-l)
 

41. GUISCOYOL SERIES 
 (GO)
 

The Giscoyol 
series comprises deep, well-drained, very dark
brown soils with dark yellowish-brown clayey subsoils underlain
by a gravelly substratum. The 
soils are derived from old
vium. 	 allu-
They occur on

3 to 4 kilometers 

broad valley plains in the southwest, about
inland 
from the coast, in 
the area between La
Virgen (approximately 11o28'N, 
8 6 o05'w) and GUiscoyol (approxi
mately 11o25'N, 860 02'W).
 
The GUisccyol soils 
are associated with alluvial
luvial 	 soils and colland and with the poorer drained vertic soils.
surrourded by the 	 They are
San Rahael soils
uplands. GUiscoyol soils 	

that occur on the adjacent
are somewhat similar to El
which occupy the 	 Lim6n soils
same geographic position and 
are derived 	also
from old alluvium. 
 They differ 	from El 
Limdn soils 
in having a
gravelly substratum.
 

Representative Profile of GUiscoyol clay loam:
 

0 to 13 centimeters, very dark brown;, friable
 
clay; 
fine and medium graiular struc
ture; plentiful roots; 
slightly acid;

boundary abrupt and smooth.
 

13 to 31 
centimeters, very dark grayish-brown,

friable clay loam; medium and fine subangular blocky structure; few very fine 
roots; slightly acid.
 

31 to 52 	centimeters, dark-brown, friable clay

loam; coarse 
and medium subangular blocky
structure; 
few roots; ,,edium acid.
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52 to 90 centimeters, dark yellowish-brown, friable 
to firm clay loam; coarse subangular blocky 
structure in the upper half, medium and 
fine in the lower half, few roots gra
ding to very few in the lower half; 
slightly acid; abrupt and smooth boundary. 

90 to 108 centimeters, dark yellowish-brown very 
friable sandy clay loam with much fine 
and very gravel; massive, no roots; sligh
tly acid; abrupt and smooth boundary. 

108 to 120 	centimeters, dark yellowish-brown, fri
able clay loam; medium and fine suban
gular blocky structure; no roots.
 

In some places the Lexture of the surface soil is loam instead
 
of clay loam. Also, the depth to thc gravel layer ranges from
 
about 30 to 105 centimeters.
 

The Guiscoyol soils have moderate to moderately slow permeabili
ty, moderate available moisture; and moderately shallow to mod
erately deep root zone. They are moderately high in organic mat
ter in the surface soil and moderate in the upper part of the
 
subsoil. The soils are hiqh in bases, and base saturation of the
 
subsoil is greater than 90 percent. The soils are medium in avail
able potassium and high in available phosphorus.
 

The Guiscoyol series occur in the Tropical Dry Forest. The soils
 
'are used mostly in pasture and cotton.
 

(GOb) GUiscoyol clay loam, 1.5 to 4 percent slopes
 

The typical soil has very gentle slopes. It's total extent
 
is about 2.9 square kilometers. Of this total, 60 percent
 
is in cotton, 35 percent in pasture, and 5 percent in wood
land. The cotton fields are terraced. The soil is moder
ately well suited for most acclimated crops; well suited to
 
corn, cotton, and sorghum; and poorly suited to bananas.
 

Runoff from this soil is medium, and most areas have lost
 
some of the surface soil by erosion. The soil can be used
 
safely for perennial row crcps by applying simple conser
vation practices. For annual row crops, these practices
 
should be supplemented by such complex practices as the use
 
of terraces. (Capability unit lie-4.1)
 

11-413 



(GOb2) GUiscoyol clay loam, gravelly, 1.5 to 4 percent
slIopes 

This soil 
differs from the typical 
soil in having gravel
the subsoil rather than in

in the substratum.
slightly reduces the 

This condition

water-holding capacity of the 
soil. A
few areas have some gravel on the surface which is a slight
hindrance to tillage. Runoff from this
and soil is moderate,
a few areas have lost 
some 
of the surface soil
sion. The total by eroextent of this mapping unit 
is about 5.8
square Vlometers. Included in the map unit 
are 60 hectares
with less than 1.5 percent slopes. 
 It is mostly in cotton.
Of the total area, 
70 percent is in pasture, about 28 percent in cotton, and 
2 percent in woodland. 
 The cotton
fields are terraced. 
 The soil is moderately well 
suited to
most intertilled 
row crops, but 
poor for cassava, bananas,
and plantains. 

Simple conservation practices are 
required for most crops,
plus terraces with gr 
2sed waterways for annual 
row crops.
(Capability unit IIIe-4al) 

42. GUADALUPE SOILS 
 (GF)
 

The Guadalupe soils 
consist of deep 
to moderately shallow, welldrained, dark grayish-brown soils 
derived from recent
ash. volcanic
They occur on 
nearly level to strongly sloping plains south
east of Leon. Guadalupe soils 
are associated with the Argolla,
Leon, and Goyena 
series and with Vertisols.
 

Representative 
Profile of Guadalupe loam:
 

0 to 13 
centimeters, dark grayish-brown, friable
 
loam; 
strong, medium and fine granular

structure; abundant fine roots; 
slightly

acid; 
abrupt smooth; boundary.
 

13 to 30 centimeters, very dark brown, 
friable
 
loam; strong, medium and fine subanqular
blocky structure; plentiful 
roots; slight
ly acid.
 

30 to 59 centimeters, dark-brown, 
friable loam;

weak, medium and fine subangular blocky
structure; plentiful fine and very fine 
roots; slightly acid.
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59 to 100 centimeters, dark reddish-brown, friable 
sandy clay loam with 8 to 10 percent fine 
scoria gravel; moderate, medium and fine 
subangular blocky structure; few fine and 
very fine roots; slightly acid. 

100 to 112 centimeters, dark reddish-brown, friable 
fine sandy clay loam; moderate, medium 
and fine subangular structure; 
fine roots; slightly acid. 

few very 

112 to 127 centimeters, dark reddish-brown, friable 
loam; massive; very few very fine roots; 
neutral. 

127 to 140 centimeters, brown to dark-brown, clay 
loam with about five percent scoria 
gravel; slightly acid. 

140 to 150 centimeters +, partially decomposed tuff. 

Surface textures of the soils adjacent to Vertisols are commonly

finer than elsewhere. The G-,adalupe soils have moderate permea
bility, moderate available moisture capacity, and a moderately

deep root zone. They have moderate amounts of organic matter in
 
the surface soil and upper subsoil and low amounts in the lower
 
part of the subsoil. The soils have moderate amounts of exchange
able bases; base saturation of the soil 
is about 65 percent.

Available potassium is medium but phosphorus is very low.
 

The Guadalupe series occur in 
the Subtropical Moist Forest. The
 
land is used mostly for crops.
 

(GPa) Guadalupe loam, 0 to 1.5 percent slopes
 

The typical soil 
on nearly level slopes occurs generally in
 
large blocks. Its total extent is approximately 20.0 square

kilometers. In 1968, about 44 percent of it was in cotton,

21 percent in sugar cane, 10 percent in corn 
or sorghum, 20
 
percent in pasture, and 5 percent in woodland. Some of the
 
fields in cotton were terraced.
 

The soil is well suited to most intertilled row crops. It
 
is poor for bananas unless irrigated. Because of slow
 
runoff on this soil with low slope gradients, the hazard of
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erosion is slight. No 
special practices, except good
agement, are manrequired for the conservation of the
Good management should include 
soil.
 

the return
to of crop residues
the soil 
and minimum tillage. (Capability unit 
I-1)
 

(GPa2) Guadalupe loam, 0 to 
1.5 percent slopes, slightly

eroded
 

This soil 
is similir to 
the typical soil 
but has lost some
of the surface soil 
by erosion. 
 Its total 
extent is approximately 10.7 square kilometers. 
 In 1968, about 65 percent of
it was in cotton, 13 percent 
in corn and sorghum, and the
rest in pasture. Some of the 
pasture was irrigated. Also
of the fields
some in cotton were terraced.
the This soil has
same suitabilities as 
the typical soil 
on nearly level
slopes (GPa).
 

The soil needs protection against further erosion. 
 This requires cultivation on 
the contour, two-way tillage, minimum
tillage, and the 
return of crop residues to the soil. 
 On
long slopes having gradients of more than
races one percent, terwith grassed waterways are 
necessary. (Capability

unit Ilie-l)
 

(GPb) Guadalupe loam, 
1.5 to 4 percent slopes
 

This soil on 
very gentle slopes is similar to
soil and the typical
is only slightly eroded. 
 The total 
extent is approximately 29.9 square kilometers. 
 Most of it is cropland. In
1968, about 62 percent of the 
total
percent in corn 
area was in cotton, 10
or 
sorghum, 24 percent in pasture, and 4 percent in woodland. 
 Some of the 
pasture was irrigated. Also
some of the fields in cotton were 
terraced.
 

The soil is well 
suited to 
most intertilled row 
crops but
poor for bananas. 
 For annual row 
crops simple conservation
practices are 
required. 
 On long slopes, a terrace system
with grassed waterways is needed. 
 Where fields receive runoff
from adjacent higher-lying areas, 
a diversion is needed. 
 Fertilizer is needed for satisfactory yields. 
 (Capabiiity unit

Ile-l)
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(GPb2) Guadalupe loam, 1.5 
to 4 percent slopes, mojerately

eroded and moderately shallow
 

Most areas of this soil 
have lost more than 25 percent of the
 
surface layer by erosion. Others are 
not only eroded but

also moderately shallow (40-to 60-centimeters deep). 
 The

total extent of this soil is approximately 1.5 square kilo
meters. In 1968, 6 percent of it was 
in corn and sorghum,

80 percent in pasture, and 14 percent in woodland.
 

The soil is suited to the same crops as the typical soil,

but yields are generally lower. 
 Some complex measures to
 
control further erosion 
loses are needed. These include a
 
terrace system with grassed waterways for intertilled annual
 
row crops. The return of crop residues to the soil, minimum

tillage, contour farming, and fertilizer are also necessary.

(Capability unit IIIe-l
 

(GPc) Guadalupe loam, 4 to 8 percent slopes
 

This soil on gentle slopes is similar to the typical soil

but has greater runoff. Most areas are moderately eroded
 
and some are severely eroded. Depth of the soil 
ranges from

40 to more than 100 centimeters. 
 The total extent of this

soil is approximately 14.3 square kilometers. 
 In 1968,

about 34 percent of it was in cotton, 7 percent in and
corn

sorghum, 55 percent in pasture, and the 
rest in woodland.
 
Some of the 
fields in cotton and corn were terraced.
 

The same crops are adapted to this soil as are adapted to the
typical 
soil on nearly level slopes, but complex conservation
 
practices are needed for intertilled annual row crops. These
 
include terraces with grassed waterways. Other practices include minimum tillage, the return of crop residues 
to the
soil, contour farming, and the use of fertilizer for optimum

yields. (Capability unit IIIe-l)
 

(GPd) Guadalupe loam, 8 to 15 percent slopes
 

This soil on strong slopes is similar to the typical soil but

is more eroded. Some areas 
have lost more than 50 percent of

the soil by erosion. A few areas are also somewhat stony.

The total extent of this soil is approximately 6.4 square kilo
meters. In 1968, about 22 percent of it was in cotton, 19
percent in corn and sorghum, and the rest in pasture. Some
of the fields used for cotton production were terraced.
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Because of 	rapid runoff and the 
hazard of erosion, the soils
 are not suited to intertilled annual 
row crops. They are

best suited to pasture. (Capability unit IVe-l)
 

43. GRANADA SERIES (GR)
 

The Granada series consists of deep, well-drained, dark reddishbrown soils 
of 	moderately slow permeability. 
They are derived
from volcanic ash which overlies pumice. The soils extend across
the gently undulating to 
rolling plains north of Granada.
 

Representative Profile of Granada clay loam:
 

0 to 15 	centimeters, dark-brown, firm clay loam;

granular structure; many roots; medium
 
acid.
 

15 to 
 42 	centimeters, dark reddish-brown, firm
 
clay; strong subangular blocky struc
ture; 
very fine roots comnmon; medium
 
acid.
 

42 to 
 75 	centimeters, dark reddish-brown, firm
 
clay; strong subangular blocky struc
ture; few very fine roots; slightly 
acid.
 

75 to 
 88 centimeters, dark reddish-brown, firm
 
sandy clay loam; strong subangular

blocky structure; few very fine roots;
 
slightly acid.
 

88 to 110 centimeters, dark reddish-brown and
 
inkish white, friable loam to c~ay

oam; massive; 
few very fine roots;
 

slightly acid.
 

110 to 140 	centimeters +, brown weathered pumice;
massive; no roots. 

The Granada soils 
have moderately slow permeability, moderate
available moisture capacity, and 
a deep root zone. Organic matter is moderately high in the surface 
layer, moderate in the
upper part 	of the subsoil, and 
low in the 	lower part. The soils
are well supplied with bases 
but are deficient in phosphorus.
Potassium content is low. 
 The soils are 
used for cotton, pasture,
 
corn and sorghum.
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The Granada series occur in the subhumid transition of the Sub
tropical Moist Forest. The land is used mostly for pasture and
 
crops.
 

(GRa) Granada clay loam, 0 to 1.5 percent 

The nearly level areas of the typical soil cover approxi
mately 5.0 square kilometers. They occur north of the city 
of Granada. About 70 percent of the soil is in cotton, 28 
percent in pasture, and 2 percent in corn. The soil has 
slow runoff and is slightly eroded. It is well adapted to 
corn, cotton and sorghum and moderately well adapted to most 
other crops but poor for bananas. It requires simple conser
vation measures when intertilled annual row crops are grown. 
These include contour farming, minimum tillage, use of fer
tilizer, and return of crop residues to the soil. On slopes
 
that exceed one percent, a simple terrace system is needed.
 
Between cotton crops, retention of crop residues on the soil,
 
as protection against erosion, or the use of a cover and
 
green manure crop is desirable. (Capability unit lie-4.1)
 

(GRb) Granada clay loam, 1.5 to 4 percent slopes
 

This soil on very gently slopes covers 19.9 square kilometers.
 
About 50 percent of it is in pasture, 45 percent in cotton,
 
and 5 percent in corn and sorghum. Runoff from this soil is
 
medium, and the soil is slightly to moderately eroded. It
 
is adapted to the same crops as the nearly level soil (GRa)
 
and requires all of the same conservation practices applied
 
more intensively because of greater runoff. Crop rotations
 
are also desirable. (Capability unit IIe-4.1)
 

(GRc) Granada clay loam, 4 to 8 percent slopes
 

This soil covers an area of about ll.Osquare kilometers.
 
About 50 percent of it is in cotton, 48 percent in pasture,
 
and 2 percent in corn and sorghum. Runoff from this soil is
 
medium, and most of the soil is moderately eroded; some
 
areas are severely eroded.
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It is adapted to 
the same 
crops and requires all
but more of the same
intensive conservation practices as
soil (GRa). the nearly level
Because of high slope gradient, terraces
grassed waterv;ays or concrete outlets. 
require


Crop rotations
also desirable. (Capability unit 
are
 

IIIe-4.l)
 

(GRd) Granada clay loam, 8 to 15 percent slopes
 
This soil 
occurs on strongly sloping 
areas
mately and covers approxi1.8 square kilometers. 
 About 85 percent of it
pasture and 15 percent in corn 

is in
 
and sorghum. Runoff from this
soil is rapid, 
and the soil is moderately to severely eroded.
It is shallower than 
the typical soil (GRa)
slopes; depths range from 40 

on 0 to 1.5
 
to 90 centimeters. 
 Because of
the high conservation hazard, the soil
ture. is best suited to pas-
It is also suited 
to tree crops. (Capability unit
IVe-4.l ) 

44. GOYENA SOILS 
 (GY)
 

The Goyena soils consist of deep and moderately deep, somewhat
poorly drained, moderately fine-textured soils derived in part from
old 
volcanic ash which overlies clay of slow permeability. 
 The
clay appears to be of lacustrine origin.
level to The soils occur on 
nearly
very gently sloping plains 10 to 14 
kilometers northwest
of Leo'n, 4 kilometers south of 
Ingenio San Antonio, and 5 kilometers southeast of the 
same place. Elevations range from 20 
to 40
meters above 
sea level.
 

Representative Profile of Goyena clay loam:
 

0 to 50 centimeters, black to 
very dark brown,

firm clay loam; coarse, medium and fine

subanoular blocky structure; abundant
 
roots; neutral. 

50 to ' 
centimeters. dark yellowish-brown, fri
able clay loam; otherwise same as
 
horizon above.
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71 to 80/94 	centimeters, dark yellowish-brown
 
clay loam; loose; medium and fine
 
subangular blocky structure; plen
tiful roots; neutral, boundary
 
undulating and abrupt.
 

80/94 to + 	 centimeters, gray very firm clay; 
angular blocky structure; neutral. 

The Goyena series soils are associated with the better drained El
 
Jigenio soils. 
 They differ from them in having the underlying
 
clay stratum at depths of less than one meter. They are also
 
similar to 
the Paso Hondo soils which occur in the same general

area. The latter, however, have a cemented layer in the sub
stratum which 	 is impervious to water. 

The Goyena soils 	have slow permeability, moderate available mois
ture, and a moderately deep root zone. They have a moderate
 
amount of organic matter in the subsoil and moderately high

amount in the surface. The soils are well supplied with bases,

and base saturation is high. Potassium content is medium, but
 
phosphorus is 	deficient.
 

The soils are in the Subtropical Moist Forest zone. They have
 
been cleared and are used for irrigated sugar cane, cotton pro
duction, and pasture.
 

(GYa) Goyena clay loam, 0 to 1.5 percent slopes
 

The typical soil has nearly level slopes and occurs in nu
merous small and medium size areas. It's total extent is
 
approximately 20.8 square kilometers. 
 All of it is cropland,

and about 12 percent is terraced. In 1969, about 47 percent

of it was itsed for the production of cotton, 42 percent for
 
irrigated sugar cane, and 11 percent for improved pasture.

The soils are best suited to rice, irrigated sugar cane, and
 
pasture. They are 
poorly suited 	to most other row crops.
 

Runoff from this soil i: slow, and erosion is not a serious
 
hazard. Simple practices, including the use of fertilizer,
 
are generally adequate for the conservation of this soil.
 
Jrainage ditches are 
required however, because the soil has
 
a high water table during part of the rainy season or after
 
excessive irrigation. (Capability unit IIIw-l)
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(GYb) Goyena clay loam, 1.5 
to 4 percent slopes
 

This soil is similar to the typical 
soil but has very qentle
slopes. It occurs 
in about three areas from 6 to 
12 kilometers northwest of Le6n. 
 The total extent is approximately
1.5 square kilometers, all 
of it cropland. In 1969, about
68 percent of it was 
used for the production of cotton, 12
percent for corn, 12 percent for improved pasture, and 8 per
cent for irriqated sugar cane.
 
This soil is suited to the same 
crops and requires the
management same
 as the typical soil. 
 Runoff is only sligihtly
more 
rapid than from the typical soil, because slope gradients are near the lower limit of the 
slope range. Drainage,
as with the typical soil, 
is needed because the soil
high water table during part of the 

has a
 
rainy season and after excessive irrigation. (Capability unit IIIw-l)
 

45. HUISTE SERIES 
 (HT)
 

The Huiste series 
comprises deep, well-drained soils, dark-brown
soils derived 
from recent volcanic ash deposited on an old alluvial plain south 
of Rfo Tecolapa on the Pacific coast. 
are The soils
associated with 
the San Luis and Montelimar soils. 
 They are
surrounded by the San 
Rafael soils which 
occur on the uplands.
 

Representative Profile of Huiste loam:
 

0 to 22 centimeters, dark-brown, 
friable loam;

moderate fine granular structure;
 
abundant very fine roots; 
slightly
 
acid.
 

22 to 30 centimeters, broken 
layer of talpetate,

6-to 8-centimeters 
thick, fragments

separated by distances of 2 to 4 centi
meters; abrupt and 
smooth boundary.
 

30 to 46 centimeters, 
dark reddish-brown, friable
 
loam; fine granular structure; very fine
roots abundant; medium acid; abrupt and
 
smooth boundary.
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46 to 73 	centimeters, dark reddish-brown, friable
 
loam; very weak, fine and very fine sub
angular blocky structure; plentiful very
 
fine roots; medium acid.
 

73 to 103 	centimeters, dark yellowish-brown, very
 
friable sandy loam; massive; plentiful
 
very fine roots; slightly acid.
 

103 to 130 	centimeters, dark yellowish-brown, very
 
friable sandy loam; massive; few very
 
fine roots; slightly acid.
 

130 to 160 	centimeters +, dark reddish-brown, fri.
 
able loam; massive; very few very fine
 
roots.
 

The textures of the surface soils are loam, sandy clay loam, and
 
clay loam. Where the soils are eroded, talpetate fragments are
 
brought to the surface during plowing.
 

The Huiste soils have moderate permeability, moderately high
 
available moisture capacity, and a deep root zone. Organic mat
ter is high in the surface and low in the subsoil. The soils are
 
high in bases and have base saturation of about 70 percent.
 
Available potassium is medium but phosphorus is deficient.
 

The soils occur in the Tropical Dry Forest zone. They have been
 
cleared and are used for crops and pasture.
 

(HTa) Huiste 	loam, 0 to 1.5 percent slop s
 

This typical 	soil has nearly level slopes. It occurs in one
 
large block along the Pacific coast about eight kilometers
 
northwest of La Boquita. The total extent is approxim. tely

2.2 square kilometers. In 1969, about 70 percent of it
 
was in pasture, 21 percent in cotton, 6 percent in corn and
 
sorghum, and 3 percent in woodland.
 

The soil is moderately well suited to most intertilled row
 
crops but well suited to sesame, grain sorghum, and irri
gated sugar cane. It is uns'jited to bananas arid poorly
 
suited to plantains, sugar cane, and rice. Some or all of
 
the following conservation practices are required on this
 
soil: contour farming, minimum tillage, the return of crop
 
residues to the soil, use of fertilizer and a gradient ter
race system where slopes exceed one percent. (Capability
 
unit IIe-5.2)
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JHTb) Huiste loam, 1.5 
to 4 percent slopes
 

This soil 
with very gentle slopes occurs along the Pacific
coast from 	6 1/2 to 10 kilometers northwe,.t of La Boquita.
The soil has moderately slow runoff, but some 
areas are
slightly eroded. 
 The total extent of 
this soil is approximately 4.7 square 	 kilometers. In 1969, about 68 percent
of the total area was 
in pasture, 17 
percent in 	woodland, 9
percent in 	corn 
or sorghum, and 6 percent in cotton.
 
The soil is suited to the 
same crops 	and requires the 
same
conservation practices as 
the Huiste 	loam, 
0 to 1.5 percent
slopes. In addition, a terrace system with grassed waterways is necessary on 
long slopes. (Capability unit lie
5.2)
 

46. INGENIO DOLORES (IL')
 

The 
Ingenio Dolores series consists of deep, somewhat poorly
drained, very dark gray to 
gray, slowly permeable soils that are
derived from volcanic ash deposited on flat plains and in depressions 35 
 meters
to 50 above sea level. They occur about 1.5 
kilometers 
north of the city of Buenos Aires in southwestern Nicaragua.
 

Representative Profile of Ingenio Dolores silty clay loam:
 

O to 17 	centimeters, very dark gray, friable
 
silty clay loam; medium and 
fine subangular blocky structure; abundant fine
 
roots; slightly acid. 

17 to 38 centimeters, gray, friable silty clay

loam; medium and fine subangular block'
 
structure; 	plentiful 
fine roots; slight
ly acid.
 

38 to 67 centimeters, dark-gray with 
some dark
brown, friable clay loam; 
medium and

fine subangular blocky structure; 
fine
 
roots plentiful; slightly acid.
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67 to 96 	centimeters, grayish-brown, friable sandy
 
loam; massive structure; few roots; brown
 
staining along root channels and in some
 
of the pores; neutral.
 

96 to 130 	centimeters, gray, friable loam; massive;
 
no roots; staining as in layer above.
 

The soils seasonally have a high water table, and some areas are
 
occasionally flooded. They have mode,-ately slow to slow permea
bility, a moderate available moisture capacity, and a moderately
 
deep root zone. Organic matter is moderately high in the sur
face soil and moderate in the subsoil. The soils are well sup
plied with bases. Base saturation is about 80 percent. Potas
sium content is medium, but phosphorus content is high.
 

The soils are in the humid transition of the Tropical Dry Forest
 
zone. Forests have been removed, and the soils are used for
 
crops and pasture.
 

(IDa) 	Ingenio Dolores silty clay loam, 0 to 1.5 percent
 
slopes
 

The typical Inqenio Dolores soil occurs on nearly level
 
plains. Its total extent is approximately 19.6 square kilo
meters. In 1969, about 60 percent of it was in irrigated
 
sugar cane, 8 percent in unirrigated cane, 20 percent in
 
pasture, 10 percent in sorghum, and 2 percent in plantains.
 
With irrigation, the soil is well suited to rice, sugar 
cane, and pasture. Without irrigation, it is moderately 
well suited to these crops. The soil is poorly suited to 
sorghum and unsuited to most other crops. 

The soil has a very slow runoff and during much of the rainy
 
period has a high water table. Some of the low-lying areas
 
are also flooded occasionally. Drainage by a system of
 
ditches is necessary for growing most crops. (Capability
 
unit IVw-l)
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(IDa2) Ingenio Dolores 
silty clay loam, moderately well
drained variant, 0 to 1.5 percent slopes 

This soil lies at 	 slightly higher elevations than the typicalsoil (Iua) and has better surface drainage. [ecause of itshigher position, the soil has a high water table for only ashort time during the girowing season. Its total extent isapproximately 2.9 square kilometers. in 1969, about 85 percent of it was in sugar cane and 15 percent inis 	moderately suited cotton. Itto sorghum, sugar cane, and pasture;
well suited to rice; and poorly suited to 
most other crops.
The soil with irrigation is well suited to rice, sugar cane,
and pasture. Drainage 
is needed 
for most intertilled row
 crops. (Capability unit 
IIIw-l)
 

47. LOS BRASILES SERIES (LB)
 

Los 
Brasiles series comprises deep and moderately deep, welldrained, 
sandy loam soils 
derived from volcanic ash. 
 The soils
occur on alluvial 
fans in the broad 
valley lying between the
Cordillera del 
Pacifico and 
the hilly to steep Chiltepe Peninsu
la. 

Representative Profile of 	Los Brasiles sandy loam: 

0 	 to 35 centimeters, very dark brcwn. friable 
sandy loam; medium and fine granular 
structure; abundant roots; 
neutral,
 

35 to 60 centimeters, very dark brown, coarse
loamy sand; very friable; fine granu
lar structure; neutral. 

60 to 
 70 	centimeters, very dark-grayish-browni,
 
loose coarse 
sand; massive; few roots;

neutral; abrupt and 
smooth boundary.
 

70 to 100 centimeters, 
very dark grayish-brown,

weekly cemented sand; very firm; no 
roots; neutral. 

Brasiles soils are associated
Los 	
with the coarse-textured Motastepe soils, which occur on 
the higher 
! arts of the a'.uvial fans,and with the fine-textured 
Bella Cruz soils. Los Brasiles soils
have moderately rapid permeability, moderate available moisture
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capacity, and a moderately deep to moderately shallow root 
zone.
The soils are easy to work. They have 
a moderate supply of bases and base saturation is about 85 
percent. Organic matter is
moderately high. 
 Available potassium and phosphorus contents
 
are both high. 

The soils are 
in the moist transition of the Subtropical Dry
Forest zone. 
 The soils 
are used mostly in cotton and pasture.
 

(LBa) Los Brasiles sandy loam, 
0 to 1.5 percent slopes
 

The typical soil on 
nearly level slopes occupies the

smoothest parts 
of the alluvial fans. It is slightly

eroded. The total extent of 
this soil is approximately

9.3 square kilometers. In 1968, about 56 percent of it was
planted to cotton, 20 percent to other crops, and the rest was in pasture. Some of the fields in 
cotton were terraced.
 

This soil well
is suited to 
sesame and grain sorghum; moderately well suited to peanuts, cassava, corn, and cotton,

poorly suited to plantains and sugar cane; 
and unsuited for
bananas and rice. 
 Fertilizer is 
needed for optimum yields.
Terraces 
with grassed waterways or with mechanical outlets
 
are needed for intertilled annual 
crops to conserve the soil.

Other practices include contour farming, minimum tillage,
cover and green manure crops, 
the return of crop residues
to the soil and crop rotation. Most areas 
receive much run
off from nearby higher-lying areas. To this
reduce runoff,
a diversion is needed in 
fields that are affected. (Capa
bility unit Iie-2.2)
 

(LBa2) Los 
Brasiles sandy loam, moderately shallow, 0 to
 
1.5 percent slopes 

This soil differs from the 
typical soil in being shallower
 
to the underlying rock which consists of cemented volcanic

ash. The total 
extent of this soil is approximately 3.3
 square kilometers. Practically all of it was in 
cotton in
1968; 
about a quarter of the areas were terraced.
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The soil is somewhat drouthy and has a shallow root zone,

consequently, it is best suited to shallow-rooted crops.

It is moderately well suited to the same crops as the typi
cal soil and requires many of the same management prac
tices. Yields are lower, however, when rainfall 
distribu
tion is unfavorable. (Capability unit IIIe-2a)
 

.(LBb) Los Brasiles sandy loam, 1.5 to 4 percent slopes
 

This soil on very gentle slopes is deep, just like the typi
cal soil on nearly level slopes. Its total extent is ap
proximately 7.1 square kilometers. In 1968, about 57 
per
cent of it was in pasture, 27 percent in cotton, and 16 per
cent in other cultivated crops. Some of the fields in cot
ton were terraced.
 

This soil has the same crop suitabilities and requires the
 
same management practices as 
the soil on 0 to 1.5 percent

slopes. In addition, sediment basins may be necessary at
 
the base of terraces. For intertilled perennial row crops,

and for annual row crops terraces are used, contour farming,

minimum tillage, and the use of fertilizer and crop residues
 
are necessary for the conservation of the soil. (Capabili
ty unit lie-2.2)
 

(LBb2) Los Brasiles loam, 1.5 to 4 percent slopes
 

This soil has a slightly finer surface texture than the sandy

loam type but the subsoil is the same, a sandy loam. It is
 
moderately eroded. The total 
extent is approximately
 
square kilometers. In 1968, about 63 percent of it was
 
planted to cotton and the rest was in pasture.
 

It is suited to the same crops as the typical sandy loam on
 
0 to 1.5 percent slopes and requires the same management.
 
(Capability unit IIIe-2a)
 

48. LA CALERA SOILS (LCA)
 

La Calera soils consist of poorly drained, black, shallow, cal
careous soils that contain salts and are high in exchangeable

sodium. They are derived from lacustrine and alluvial sediments.
 
They occur on the low, flat lake plain extending south from Lake
 
Managua to La Calera experiment station. They adjoin the S~bana
 
Grande, Cofradras, Mercedes, and Zambrano soils.
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Representative Profile of La Calera loam:
 

O to 14 	centimeters, black, firm loam; weak finegranular structure; roots abundant;

and vt.ry strongly alkaline. 

calcareous 


14 to 
 26 centimeters, 
very dark 	gray, firm loam;
massive; 
few roots; calcareous and strong
ly alkaline.
 

26 to 41 centimeters, very dark gray, very friable
loamy sand; massive; few roots; 
 calcare
ous 
anC strongly alkaline.
 

41 
 to 50 centimeters, dark olive-gray, loose sand;
few roots; calcareous and strongly alkaline; 
i5rupt and smooth boundary.
 
50 centimeters plus, black, hard lime layer caliche;


strongly alkaline. 
 This layer which is
fragmented in 
some places, occurs 
at
depths ranging from 30 to 
60 centimeters.
 
The soils '.ave slow permeability, moderate available moisture capacity, and 
a shallow 	to 
deep root 	zone. Organic matter content
is moderate throughout the soil 
but is highest in
layers. The soils 	 the topmost
are moderately high 
in exchangeable
and magnesium. 	 calcium
They also have exchangeable sodium.
potassium 	is high, Available
but phosphorus is 
very low.
 
La Calera soils 
occur 
in the subtropical transition of the Tropical 
Moist Forest life 
zone. 
 Present natural 
vegetation consists
of grasses with scattered trees.
 

(LCAa)LaCalera soils, 
saline and alkaline, 0 to1.5
percent slopes
 

These soils cover 
an area of about 14.1
Textures of the surface soil 	
square kilometers.
 

are mainly clay loam, but about
23 percent of the areas 
are loam. 
 The soils 	are
for pasture; 	 used chiefly
this is their best

ited to 

use. Pasture herbage is lima few species of grasses 
that are tolerant to
salt and sodic conditions. 	 the
 
sum, sulfuric icid, 

Drainage and application of gypor acid-forming amendments
reclaim the soils 	 are needed to
for crops. However, it may
ical to not be economreclaim the soils because of their shallowness and
the lack of gradients 
to a drainage outlet. 
 (Capability

unit VIw-l)
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(LCA2a) 	La Calera soils, strongly saline, 0 to 1.5 per
cent slopes
 

These soils, consisting of foams and clay loams, differ from
 
the alkaline La Calera soils 
(LCAa) 	in the following aspects:

(1) elevation, (2) depth, and 3 alkalinity. Elevations are
slightly higher, depths are greater, most of the soils 
are
 
more than 90-centimeters deep, and alkalinity is 
lacking.

The total extent of these soils is about 3.8 square kilome
ters.' All the soils are in pasture, some of it irrigated.

The quality of the pasture is better than 
on the alkaline
 
La Calera (LCAa) soils. If drainage were feasible, pastures

could be improved by leaching of the salts. 
 (Capability unit
 
IVw-l) 

(LCAb) 	La Calera soils, slightly saline, 1.5 to 4 percent

slopes 


-

These soils, consisting of loams and clay loams, occur in

several large blocks and have a total extent of about 
3.2
 
square kilometers. They lie at higher elevations than the

alkaline La Calera soils (LCAa) and 
are better drained.
 
These soils lack toxic quantities of salts. The salts that
 
are present are generally deeper and are not usually brought

to the surface by capillary action, which is the situation
 
for the lower-lying alkaline La 
Calera soils. The soils are
 
used mostly for pasture. They are suited also to 
row crops

that are tolerant of low concentrations of salt. The salt
 
concentration can 
be reduced by drainage and leaching, but
 
it may not be economically feasible. (Capability unit
 
IIIw-l)
 

49. LA CONCHA SERIES (LC)
 

La Concha series consist of deep, well-drained, dark reddish
brown soils of moderately coarse texture. They are derived from
relatively recent volcanic ash. 
 They occur on the ash-covered
 
plain in the vicinity of La Concepcion on slopes ranging from
 
very gently sloping to steep.
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Representative Profile of La 
Concha sandy loam:
 

0 	 to 6 centimeters, dark reddish-brown, friable
sandy loam; granular and subangular blocky
structure; small 
roots comi1on; wormcasts
 
on surface; neutral.
 

6 to 
 16 	centimeters, dark reddish-brown, friable

sandy loam with 
some 
fine scoria gravel;weak subangular blocky structure; 6umerous worm holes; small mobts common;

neutral.
 

16 to 46 centimeters, 
dark reddish-brown, friable
loam with some 
fine scoria gravel; few
roots; neutral; abrupt and smooth bound
ary.
 

46 to 
 64 	centimeters, 
very dark brown, friable
 
loam with some 
scoria gravel; weak subangular blocky structure; 
few roots;

neutral.
 

64 to 85 
centimeters, very dark grayish-brown,

friable loam with some 
scoria gravel;
many roots; neutral; abrupt smooth
 
boundary.
 

85 to 
 115 centimeters, 
very dark gray, very fri
able loamy sand; neutral; abrupt and
 
smooth boundary.
 

115 to 165 centimeters +, very dark brown, very

friable loamy sand; neutral.
 

The La 
Concha soils have rapid permeability, moderate available
moisture capacity, and 
a deep root zone. They are well
with bases, are moderately high 	
supplied
 

potassium and 	
in organic matter, and high in
phosphorus. 
 This is, one
has 	 of the few soils that
a high content of phosphorus


the above 	
in the upper 64 centimeters of
profile and medium content below this depth.
 

The La 
Concha series 
occur

Forest life 	

in the Tropical Premontane Moist
zone. 
 The land is 
used mostly for coffee and citrus.
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(LCb) La Concha sandy loam, 1.5 
to 4 percent slopes
 

The typical soil has a total extent of about 6.6 square kilometers. It is planted to coffee under an open canopy of
 
trees. Fertilizer is generally necessary for high yields.
Most intertilled row crops 
are also adapted to this soil.
For annual row crops, a simple terrace system with grassed
waterways is necessary. Other conservation practices such
 as contour farming the return of crop residues to the soil,

fertilizer, and minimum tillage are 
required. (Capability
 
unit IIe-6)
 

J .LCcLaConch; sandy loam, 4 to 8 percent slopes
 

This soil is similar' to and is associated with the typical
soil. It's total extent is more 
than 4.2 square kilometers.
 
It is practically all in coffee which is grown under 
an open
canopy of trees. 
 Some of the shade trees are citrus which
 are adapted to 
this soil. It is also suited to intertilled
 
row crops, 
but terraces with grassed waterways would be 
re
quired. (Capability unit IIIe-6)
 

(LCd) La Concha sandy loam, 8 to 
15 percent slopes
 

This soil, which has area
a total of about 3.3 square kilo
meters, is similar to the typical soil 
but has more rapid

runoff. It is planted to ccffee under a canopy of citrus
and other trees. The surface mulch and 
the bench terraces

used for coffee plants 
are effective in controlling erosion.
 
The soil 
is best suited to these crops. (Capability unit
 
IVe-6)
 

(LCe) La Concha sandy loam, 15 
to 30 percent slopes
 

The extent of this moderately steep soil 
is less than 1.1
 
square kilometers. It occurs 
in the same general area as

the typical soil on smoother slopes. It is planted to coffee under an open canopy of citrus and other trees. 
 It is
best suited to coffee under the management practices which
 
are used. 
 It is also suited to pasture and woodland. (Ca
pability unit VIe-2)
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(LCf) La Concha sandy loam, 30 to 75 percent slopes
This soil is inextensive, covering an
kilometers, area
and is planted of only 1.8 square
to coffee.

tivated crops. It is unsuited to cul(Capability unit VIIe-2)

(LCfR) 
La Concha sandy loamLslopes more 
than 75 prcn
 

The extent of this 
soil is about 1.6
is planted to coffee on 
square kilometers. it
benches which
face soil together with the 
surafford a large measure of protection
against erosion. to the soilYields 
are lower than on
slopes. 
 The soil the smoother
 

is too steep for 
is unsuited for other cultivated crops andpasture. It is suitable for woodland.
(Capability unit Vile-2)
 

50. LA ESPERANZA SOILS 
 (LE)
 
La 
Esperanza soils consist of deep and moderately deep,
drained soils developed from old volcanic ash. 

well
lain by They are 
undera heavy clay substratum of low permeability.
ately well 
drained variant has A moder-

The soils been included in this
occur on level series.
to
meters southeast of Le6n. 

gently undulating plains 4 to 
6 kilo-
La Esperanza
with the soils
more are associated
poorly drained Chdcara soils and with the well
drained, permeable Le6n soils. 

La 

They also adjoin the well-drained
Ceiba and Guadalupe soils.
 

Representative Profile of La 
Esperanza 
loam:
 
0 to 19 centimeters, 
very dark grayish-brown,
friable 
to 
firm loam; weak, medium granular structure; 
abundant roots;


neutral.
 
19 
 to 35 centimeters, 
very dark brown to
dark grayish-brown, very


friable loiain; 
weak,
medium and fine subangular blocky structure; plentiful roots; 
neutral.
 
35 to 50 
centimeters, dark yellowish-brown, friable
loam; structure as 
above; plentiful 
roots;


neutral.
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50 to 75 
centimeters, dark grayish-brown, friable
 
sandy clay loam; weak, medium and fine
 
subangular blocky structure; plentiful
 
roots; neutral. 

75 to 95 	centimeters, dark grayish-brown, friable
 
to firm clay loam; weak, medium and fine
 
subangular blocky structure; few roots;
 
neutral.
 

95 to 118 	centimeters, gray, very firm clay; strong

medium subanoular blocky structure; very

few roots; neutral.
 

La Esperanza soils have moderately slow permeability, moderately

high available moisture capacity, and a moderately deep root
 
zone. 
 The soils have moderate amounts of exchangeable bases.
Base saturation is more than 70 percent in all layers. Organic

matter content is moderate -i;the surface and 
subsoil. Avail
able potassium is medium; phosphorus is low.
 

The Esperanza series 
occur in the Subtropical Moist Forest zone.
 
The land is used mostly for cotton.
 

(LEa) Esperanza loam, 0 to 1.5 percent slopes
 

This soil on nearly level 
slopes is the typical soil as

described, but it includes 
some areas having a depth of 60
to 90 centimeters to 
the underlying gray clay substratum.
 
Most areas of this soil are slightly eroded. The total
extent is approximately 4.7 square kilometers. 
 In 1968,

about 80 percent of it was 
used for the production of cot
ton, with about iO percent of the fields terraced; 10 per
cent was in experimental plots of the Project Adelante; 5 percent in subsistence crops; and another 5 percent in pas
ture.
 

The soil is 	well suited to most 
row crops and moderately

suined to tobacco, rice, kenaf, sugar cane, 
and plantains.

It is poorly suited to bananas without irrigation. Simple

conservation practices are needed for most crops. 
 Where
 
slopes exceed one percent, a simple terrace system is re
quired for annual row crops. (Capability unit IIe-l)
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(LEb) Esperanza loam, 1.5 to 4 percent slopes
 
The soil 
with very gently slopes has more runoff and a
greater risk of erosion than the 
typical
extent of this soil soil. The total
is approximately 0.4 
square kilometers.
In 1968, about 90 
percent of it 
was in cotton, and nearly
half of the fields 
were terraced; 
the remaining
was in 'orn or 10 percent
sorghum. 
 The soil has the
bilities as Esperanza loam, same crop adapta0 to 1.5
ever, more percent slopes. Howcomplex practices, including terraces
waterways, with grassed
are needed to 
conserve
intertilled annual the soil when used for
row crops. 
 Simple conservation
are generally adequate for perennial practices
 

row crops. (Capability
unit Ile.-1 ) 

(LEa2)Eseranza loam moderatey well-drained variant, 0
to 1.5 percent slopes
 
This soil is similar to Esperanza loam but
subsoil. is mottled in the
It occurs 
on flat to 
slightly depressional
and has a high areas
water table during
Surface drainage is very slow, and 

a part of the rainy se ,ton.

field ditches
to remove are neeiled
surfac 
 water. 
 The total extent of this
is approximatel,, 2.4 square kilometers. 

variant
 
percent of it w-s In 1968, about 27
used for the production of cotton, 22 percent for corn or sorghum, 6 percent for subsistence cropsand urban uses, 33 percent in irrigated pasture, and 12
cent in improved pasture. 

per-


The soil 
is best suited to rice and 
pasture.
suited to other acclimated crops. 
It is poorly


(Capability unit IIIw-l)
 

51. LA GRANADILLA SERIES 
 (LG)
 
La Granadilla series 
consist of deep, well-drained, loamy soils
that have formed from volcanic ash.
horizon or duripan They possess a cemented
that is fractured 
or broken.
the cracks into Roots go through
the lower lying horizons.
nearly level The soils occur on
to undulating plains northeast of Nandaime.
 

/
 



Representative Profile of La Granadilla loam:
 

0 to 20 centimeters, very dark brown, friable 
loam; moderate granular structure; 
abundant roots; neutral. 

20 to 42 centimeters, very dark brown, very 
friable loam with some fine scoria 
gravel; massive structure; abundant 
fine and very fine roots; neutral. 

42 to 52/67 centimeters, dark-brown, very fri
able sandy loam; massive; abundant 
very fine roots; neutral; abrupt
irregular boundary. 

52/67 to 67/87 centimeters, dark yellowish-brown 
fine gravelly sand loam of cemented 
scoria in a layer which is very hard 
when dry and very firm when moist; 
no roots in the cemented layer, but 
roots pass through fractures to lower 
horizons; many fine discontinuous 
pores that permit slow percolation of 
water; neutral, abrupt smooth boundary. 

67/87 to 104 centimeters, dark reddish-brown, fri
able clay loam; moderate subangular
blocky structure; few very fine 
roots; neutral; clear and smooth 
boundary. 

104 to 115 centimeters +, dark reddish-brown, 
friable clay loam with fine gravel of 
scoria; massive structure; very few 
fine roots; neutral. 

La Granadilla soils have a moderately high available moisture 
ca
pacity, a moderately thick root 
zone, and moderate permeability.

The soils are high in organic matter in the surface and upper

subsoil and moderately high in the lower subsoil. They are defi
cient in phospThorus. Potassium content is medium.
 

The Granadilla series 
occur in the warm tropical transition of the
Subtropical Moist Forest zone. 
 The land is used mostly for crops

and pasture.
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(LGa) La Granadilla loam, 0 to 
1.5 percent slopes
 
The typical soil 
on nearly level

approximately plains covers an area of
1.6 squave kilometers. 
 About 40 percent of
it is in sugar cane, 20 percent in corn 
and sorghum, 20
percent in subsistence crops, 
15 percent in cotton, and 5
percent in pasture. 
 The soil has 
slow runoff and
eroded. is slightly
It is well adapted co sesame, sorghum, corn, and
cotton; moderately well 
suited 
to most other crops; and
poor for bananas. For 
row crops, the soil 
requires simple
conservation practices, 
such as 
contour farming, minimum
tillaqe, the use of fertilizer, and the return of crop
idues to the soil resplus a gradient terrace 
system. (Capabili
ty unit Ilie-5.1) 

(LGb) La Granadilla loam, 
1.5 to 4 percent slopes
 
This soil on 
very gentle slopes covers 
an area of approximately 5.5 square kilometers. 
 Ninety percent of it is in
cotton, 5 percent in 
corn, and 5 percent in pasture and subsistence crops. 
 Runoff from this soil 
is medium, and the
soil is slightly to moderately eroded. 
 It is adapted
same crops as the soil to the


(LGa) on the nearly level
requires the same conservation practices plus 
plains and
 

a terrace sys.
tem with --assed waterways. (Capability unit lle-5.l) 

(L_) La Granadilla loam, 4 to 8percent slopes
 
This soil on gentle slopes 
covers 
an area of approximately
square kilometers.
4.8 About 50 percent of it
ton, 20 percent in corn and 

is in cotsorghum, 20 percent in pasture,
and 10 percent in coffee. 
 It has medium runoff, and the
soil is moderately eroded. 
 The soil 
is suited to intertilled
row crops, but 
terraces with grassed waterways or mechanical
outlets, contour farming, minimum tillage, fertilizer, and
the use of cover 
and green manure 
crops are required to
serve the soil. con(Capability unit IIIe-5)
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(LGd) La Granadilla loam, 8 to 
15 percent slopes
 

The strongly sloping 
areas 
of this soil cover approximately

0.3 square kilometers.

northeast of Nandaime and

They occur about eiqht kilometers
 are all in pasture. Runoff from
this soil is rapid, 
and the soil is moderately to severely
eroded. Because of 
the high slope gradients, the risk of
further erosion is great unless the surface is protected by
solid-planted crops. 
 The soil is best suited to pasture and
woodland. (Capability unit IVe-5)
 

52. LAS COLINAS SOILS (LI)
 

Las Colinas soils 
include somev,hat excessivley drained, deep,
dark-colored sandy soils derived from volcanic ash 
and underlain
by scoria. Tihey occur on the 
dissected piedmont slopes on 
the
west side of the Volcan Telica. 
 They extend from apDroximately
seven kilometers north of the 
town of Telica to as 
far as 15 kilometers north of the 
same town.
 

Representative Profile of Las 
Colinas sandy loam:
 

0 to 10 centimeters, very dark brown, 
very friable
 
sandy loam with a moderate amount of very

fine scoria gravel; structureless; aburdant roots; slightly acid; organic matter
 
content 6.4 percent.
 

10 to 26 centimeters, same 
as horizon above but

contains 3.6 percent organic matter;
 
neutral.
 

26 to 41 
centimeters, very dark grayish-brown, very

friable loamy sand with much fine scoria

gravel; very fine roots 
plentiful; neutral;

abrupt smooth boundary. Contains three
 
percent organic matter.
 

41 to 50 centimeters, black, 
fine and very fine,

loose scoria gravel; very few roots; 
neutral; boundary abrupt and smooth.
 

11-439
 



50 	 to 
 78 	centimeters, dark yellowish-brown, very

friable loamy sand; very few roots; 
neutral; boundary abrupt and smooth.
 

78 	 to 
 120 	centimeters, black, fine and very fine

loose scoria gravel; no roots. 
 Thickness
 
30 	 to 100 centimeters. 

The 	depth to 
the 	scoria layer ranges from 30 
to 	60 centimeters.
Surface textures range from sandy loam to 
loamy sand.
are 	similar to The soils
the CosigUina and Motastepe soils except for the
scoria layer.
 

Las 	Colinas soils 
have rapid permeability, moderately low available moisture capacity, and a moderately deep 
root zone.
are 	mederately high They
in organic matter and well 
supplied with bases. Base saturation is about 66 
percent. Potassium content
medium; phosphorus content 	 is
is 	low. Allophane content 
is 	moderate.
 
Las 	Colinas soils originally supported a moderately dense Subtropical 
Moist Forest. 
 The 	forest has 
been cut, and the land is
used for crops and pasture.
 

(LIb) Las Colinas sandy loam, 1.5 
to 4 percent slopes
 
The typical soil 
on 
very gentle slopes has 
a total extent of
about 
10.7 sQuare kilometers. 
 It 	occurs in a broad eastwest belt approximately six 
kilometers northwest of Quezalguaque. 
 Of 	this total area, about 60 
percent was 
used for
cotton 
in 	1968, 25 percent for corn, and 
15 	percent for pasture. 
 About 75 percent of the total 
area is terraced.
 
Runoff from this 
soil is moderately slow because of
permeability. 	 rapid
As 	a consequence, the
eroded. They are 	

3ils are only slightly
moderately well 
suited to peanuts, sesame,
corn, sorghum, and forage crops; poorly suited
cotton, citrus, sugar cane, 	
to vegetables,


pineapples, tobacco, 
cassava,
rice, and kenaf; 
and 	unsuited for bananas, plantains, black
beans, and 
red beans. Practices required for
tion of the 	 the conservasoil when intertilled annual 
row 	crops are grown
include coitour tillage, two-way tillage, minimum tillage,
the 	return 
of 	crop residues to the soil, cover and green
nure crops, the 	 mause of fertilizer, and a gradient terrace system with grassed waterways. For perennial 
row 	crops Lhe use
of 	crop residues and 
cover 
and 	green manure crops 
are 	sufficient to conserve the soil. (Capability unit IIIe-2a)
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(L12b) 	Las Colinas gravelly sandy loam, 1.5 to 4 percent
 
slopes
 

This soil is similar to the typical soil (LIb) except for a

gravelly surface, which is a slight limitation to cultivation.
 
It has a total extent of about 6.5 square kilometers, and
 
occurs in the same general locality as the typical soil. The
soil is mostly cropland, practirally all of which is terraced.

In 1969, about 50 percent of the total 
area was in corn, 40
 
percent in cotton, 5 per-ent in pasture, and 5 percent in
 
woodland.
 

The soil is poorly suited to sesame, peanuts, sorghum, and
 
cassava. 
 Becau:ze of low available moisture, it is unsuited
 
to most other crops. 
 The best use for this soil is pasture

and woodland. (Capability unit IVe-7)
 

(LI2c) 	 Las Colinas gravelly sandy loam, 4 to 8 percent 

This soil on gentle slopes is associated with the typical

soil (Lib) in the same general locality, but it extends 
sev
eral kilometers further north. 
 It also includes several
 
areas in the northern part that are somewhat -oarser tex
tured than the typical soil. 
 Of the 	total area of approxi
mately 3.5 square kilometers, about 40 percent of it was in
 
cotton in 1968, 35 percent in corn, 15 percent in pasture,

and 10 percent in woodland.
 

About two-thirds of the cropland was terraced. The soil 
is
 
best suited 
to pasture and woodland. (Capability unit
 
IVs-2)
 

(LI2d) 	Las Colinas gravelly sandy loam, 8 to 15 percent
 
slopes
 

The soil on strongly sloping areas represented by this map

unit consists oi about 1.4 square kilometers, having a

gravelly coarse 
sandy loam surface texture which occurs
 
from 9 	to 
12 kilometers north and northwest of Quezalguaque,

and about 1.5 square kilometers of a soil 
having a gravelly

sandy loam surface texture which occurs between 8 and 8.5
 
kilometers northwest of Quezalguaque. In 1968, about 15 per
cent of the total area was in corn, 5 percent in cotton, and
 
80 percent in pasture. 
 None of the cropland was terraced.
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Because of the 
rapid permeability of the soils, 
the amount
of runoff is slight to moderate. Nevertheless, most
have lost some areas
of the surface soil 
by erosion. Because of
the erosion hazard, the soil 
is best suited to pasture or
woodland. (Capability unit IVe-2)
 

(Ll3b) Las Colinas gravelly loamy sandy, 1.5 to
slopes 4 percent
 

This coarse-textured soil 
on

about 5.5 

very gentle slopes is located
kilometers north of Quezalguaque. 
 It has a total
extent of about 0.7 square kilometers. Most of it is in
pasture, but 15 percent is used for crops. 
 Cotton is the
main crop. The soil is too 
drouthy for crop production.
It is better suited for pasture. (Capability unit VIs-l)
 

(L13d) Las Colinas gravelly loamy sand 

spes 

8 to 15 percent
 

This strongly sloping soil 
is located 10 
to 11 kilometers
north of Quezalguaque. 
 Its total 
extent is approximately
5.7 
 square kilometers. 
 Most of the
113 hectares soil is deep, except
located 10.5 kilometers north and slightly
west of Quezalguaque,which is shallow.
 
In 1968, about 62 percent of the total area was
30 percent in corn in pasture,
or sorghum, 3 percent in cotton, 3 percent in woodland, and 
2 percent in urban 
uses. 
 The soil
unsuited for crop production. is
It is best suited for pasture.
(Capability unit VIs-2)
 

(LI3e)LasColinas gravelly loamy sand, 
15 to 30 perceAt
 

Most of the moderately steep soil 
occurs 
ters about 10 kilomenorth of Quezalguaque. 
 Its total extent is about
6.7 
square kilometers. 
 The soil is generally deep, but
some areas 
are moderately deep and shallow.
the soils All areas of
have lost riuch 
of the surface soil
The soil by erosion.
is mostly in pasture, although in 1969 about
eight percent of the 
total area was 
in corn.
too steep for cultivated crops 
The soil is
but is better suited to
ture pasand woodland. (Capability unit VIs-2)
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53. LA LAPA SERIES (LL)
 

La Lapa series consist of deep, black to dark-brown, well-drained
 
soils derived from dark-colored basic volcanic ash. The soils
 
are underlain by older, lighter-colored volcanic deposits. They

occur on flat to undulating plains surroundinq Estero Aserradores
 
and extend northward from San Miguel For a distance of about 11

kilometers. Another block 
occurs at lonalM and extends north
ward a short distance.
 

Representative Profile of La Lapa loam: 

0 to 14 	centimeters, black, friable loam; abun
dant roots; Wnedium and fine granular
 
structure; neutral.
 

14 to 31 	centimeters, very dark brown to black,
 
firm loam; medium and fine subangular

blocky structure; roots plentiful;

neutral . 

31 to 86 centimeters, dark-brown, very firm clay
 
loam; medium subangula - blocky structure;
 
roots plentiful; neutral.
 

86 to 122 	centimeters, very dark grayish-brown,
 
firm to friable loare; medium and fine
 
subangular blocky structure; few rcots;
 
neutral.
 

122 to 170 centimeters, dark yellowish-brown, firm
 
to friable loam; fine and very fine sub
angular blocky structure; no roots;
 
neutral.
 

La Lapa soils have moderate to moderately rapid permeability, mod
erately high available moisture capacity, and a deep root zone.

They are moderately high in organic matter in the surface layers

and moderate in the subsoil and substratum. The soils are well
 
supplied with bases. Base saturation of the subsoil is about 75
 
percent. Potassium content is medium to 
high, but phosphorus is
 
1Ow. 

The La Lapa soils are associated with the Chinandega soils and
 
are similar to them in the tipper part of the 
prufile but 	are more
 
yellowish in the 	 are
lower part 	and slightly finer textured. In

undulating areas, the Chinandega soils occupy the higher eleva
tions, or upper slopes, whereas the La Lapa soils occupy the
 
lower slopes.
 

II ~A A 



ThB soils are 
easy to work. They are
production. used mostly for cotton
The soils occur 
in the
Subtropical Moist Forest. 
very moist transition of
The forests have been 

the
 
out, and the nearly all
land has cut
been put into pasture and crops.
 

(LLa) La Lapa loam, 0 to 1.5 percen t slopes 
The typical 
soil with nearly level
ly eroded. slopes is generally slight-
Its total extent is approximately 4.4 square kilometers. 
 Most of it is cropland.
was in cotton, 14 

In 1969, about 70 percent
percent in sugar cane, 13 
percent in pasture, and 3 percent in urban 
areas. 
 Some fields 
in cotton
were terraced.
 

The soil 
is well suited to 
most acclimated
ing irrigated bananas and 
row crops, includplantains, but fair to
these poor for
two crops without irrigation.
tices are required Simple conservation pracfor annual 
row crops. 
 These practices include contour farming, two-way tillage, minimum tillage, the
use of fertilizer, and the 
return of crop
land. residues
On slopes near to the
 

simple 
the upper limit of the slope range,
terrace system is needed. a
Perennial
no 
special practices to row crops require
protect the soil. 
 (Capability unit
IIe-l) 

Lapa loam, 1.5.LLa t 4 percentslope_ 
This soil 

soil 

with very gentle slopes is similar to
except for slope gradients. the typical
Its total
mately 7.3 square extent is approxikilometers. 
 Most of it is cropland. In
1969, about 82 percent of the total 
area 
was
some fields terraced; 2 percent in corn; 
in cotton, with
 

anu 16 percent in
pasture.
 

soil is suitedThe to the same crops and requiressame management as nearly thethe typical soil
Terraces, however, need 
on nearly level slopes.
to be more 
closely spaced. 
 (Capability unit IIe-l)
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(LLc) La Lapa loam, 4 to 8 percent slopes
 

La Lapa loam with gentle slopes is similar to the typical

soil (LLa) but is somewhat more eroded. 
 It is the most ex
tensive unit of La Lapa soils. 
 Its total area is approxi
mateiy 9.0 square kilometers. Of this total about 75 per
cent 
was in cotton in 1969, 5 percent in corn, 18 percent

in pasture, and 2 percent in woodland. Some of the 
cotton
 
fields were terraced.
 

The soil is suited to the same crops as the typical soil
with nearly level 
slopes. However, complex practices, which

include a terrace 
system with grassed waterways, are required

for annual row crops. Simple conservation practices genare 

erally adequate for perennial row crops. (Capability unit
 
IIIe-l)
 

(LLd) La Lapa loam, 8 to 15 percent slopes 

La Lapa loam with strong slopes occurs in a few 'cattered
 areas. It is similar to the typical sol1 but has lost 25percent or more of the surface soil by erosion. Its total 
extent is approximately 0.7 square kilometers. 
 In 1969,

about 39 
percent of this soil was used for the production

of cotton, with fields terraced; 9 percent for corn, and 52
 
percent for pasture.
 

This soil has rapid runoff and is susceptible to erosion
 
unless the surface is protected. The conservation hazard

is too high to use the soil for annual row crops. Annual
 
row crops could be 
grown with complex conservaticni practices.

However, the best use 
is pasture because of the protection

afforded the soil surface. (Capability unit IVe-l)
 

54. LA NORA SOILS (LM)
 

La Mora soils 
consists of deep and moderately deep, well-drained

soils derived from moderately coarse 
textured volcanic ash. The

soils occur on the nearly level to strongly dissected plains east
of Chinandega which extend eastward 
to the base of Volcdn Telica
and iortheastward around the base of Volcan El Chonco. The soils 
are associated with the Chinandega soils on 
the west, El Chonco

soils on the north, and Chichigalpa soils on the east.
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Representative Profile of La Mora sandy 
loam:
 

0 	 to 28 centimeters, very dark brown, very friable sandy loam; 
medium and fine granular
structure; 
abundant roots; slightly acid.
 
28 to 
 74 	centimeters, dark-b-own, very friable


sandy loam with some 
very fine scoria
gravel; medium and fine granular structure; abundant 
roots; medium acid.
 
74 to 
 135 	centimeters, dark-brown, friable sandy


loam with fine and 
very fine scoria
gravel; massive; plentiful roots; slight
ly acid.
 

135 to 160 centimeters +, 
 light brownish-gray scoria,

weakly cemented.
 

These soils have rapid permeability, moderate available moisture
capacity, and a thick

tely high 	

root zone. TI'e surface soil
in organic matter; is modera
are moderately high 

the subsoil is moderate. The soils
in exchangeable bases;
the 	subsoil base saturation of
is 	45 to 50 percent. 
 The 	soils are
able phosphorus. Potassium content is medium. 
low in avail-


The 	soils are 
in 	the very moist transition of the Subtropical
Moist Forest zone. 

soils are 

Most of forests have been removed, and 
the
used for crops and pasture.

crop grown. 	 Cotton is the principal
Some corn 
is grown in small fields.
 

(LMa) La 
Mora sandyloam, 0 to 
1.5 percent slopes
 
This soil on nearly level 
slopes, occurs
areas. 	 in moderate size
It 	has slow runoff, and 
the 	erosion hazard
except on slopes 	 is slight,
near the upper limit of the slope range.
The 	soil is deep, and 
it 	is somewhat excessively drained.
Its 	total extent is approximately 
2.4
1968, 62 	 square kilometers.
percent if 	 In
it 	was 
in 	corn or sorghum, 28 percent
cotton, 5 percent in pasture, and 	 in
 
crops. This soil 	

5 percent in subsistence
is moderately well
sesame, sorghum, corn, 	
suited to peanuts,
and castor beans;
to cotton, cassava, kenaf. rice., and 

it is poorly suited
 
sugar cane; and
for 	bananas unsuitedand 	 plantains. Simjle practices
the conservation 	 required for
of the soil. 	

are 

two-way tillage, the 	

These include minimum tillage,
use 

crop rotation, and 

of cover and green nunure crops,
the 	return 
of 	crop residues to
Fertilizer is needed for optimum yields. 
the soil.
 

(Capability unit
IIIe-2a)
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(LMb) La Mora sandy loam, 1.5 to 4 percent slopes
 

This very gently sloping soil has an area of approximately
 
26.2 square kilometers. It is deep and somewhat exces
sively drained. Runoff is medium, and the snil is slight
ly eroded. In 1968, about 52 percent was in cotton, with 
about half the fields terraced; 25 percent was in corn or 
sesame; 17 percent in pasture; 3 percent in sugar cane; 2 
percent in subsistence crops, and 1 percent in woodland. 
The crop suitabilities are the same as for the nearly level 
soil and so are the conservation practices. In addition,

for intertilled annual row crops a terrace system with
 
grassed waterways is needed. (Capability unit IIIe-2a)
 

(LMc) La Nora sandy loam, 4 to 8 percent slopes
 

This gently sloping soil occurs on the higher parts of the
 
alluvial fans spreading out from the base of the volcanoes.
 
Runoff from this soil is medium, and most areas are moder
ately eroded. Most of the soil is deep, but some are
areas 

moderately deep.
 

This soil h~s an ar~a of approximately 16.0 square kilome
ters. In 1968, about 45 percent was in corn or sesame, 19
 
percent in cotton with terraces, 19 percent in pasture, 16
 
percent in woodland, and I percent in subsistence crops.

The soil is suited to the same crops as the typical soil on
 
nearly level slopes. The conservation practices are also
 
the same except for intertilled annual row crops for which
 
cultivation on the contour and a terrace system with grassed
 
waterways are needed. (Capability unit IIIe-2)
 

.(LMd) La Mora sandy loam, 8 to 15 percent slopes
 

This strongly sloping soil occurs in small areas along the
 
steeper or dissected parts of the alluvial fans near the
 
base of the volcanoes. Most areas are moderately eroded;
 
some are severely eroded. This soil has an area of approxi
mately 4,7 square kilometers. in 1968, about 55 percent
 
of it was in woodland, 25 percent in pasture, 19 percent in
 
corn or sesame, and 1 percent in cotton. About one-half of
 
the area in corn had terraces. Because of rapid runoff and
 
the erosion hazard, the soil is not suited to intertilled
 
annual row crops. It is best suited to pasture. Such per
ennial row crops as sisal, castor beans, and cassava can be
 
grown, but complex conservation measures are required.
 
(Capability unit IVe-2)
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Le La Mora sandy loam, 15 to 30 percent slpes 
This moderately steep soil 
is associated with the strongly
sloping soil 
areas. 
 Runoff from this
the soil is moderately to 

soil is rapid, and
severely eroded.
area 
of approximately 6.8 square kilometers. 
It has a total
 

about 46 percent of it In 1968,
was in pasture,
land, 39 percent in wood13 percent in 
corn, and 2 percent was
Because of rapid runoff and 
rock outcrop.


the eroded condition,
is not suited this soil
for cultivation. 
 It is 
best suited to
and woodland. pasture
(Capability unit VIe-1.2) 

(LM2a) La Mora fine sandy loam, 0 to 1.5 percent slopes 
La Mora fine sandy loan; 
is similar
but surface and subsoil 

to the sandy loam type,
textures 
are somewhat finer; they
are principally 
fine sandy loam
moderately rapid, 
to loam. Permeability


and the soil has 
is
 

iare capacity a higher available moisthan the 
sandy 
loam type.
deep, but some Most of the soil is
areas 
are moderately deep.
areas Runoff from most
of this 
soil is slow, and 
the soil is slightly eroded.
It is also subject 
to wind erosion where the 
surface is
protected by vegetation. not
The soil in 
some 
places receives
runoff from adjacent highe-lying 
areas. 
 This could be
controlled by 
a diversion.
 

The soil has 
a total 
extent of approximately 80.6 square kilometers. 
 In 1968, 
about 58 percent of
percent in it was in cotton, 16
corn or sesame, 
10 percent in
in irrigated bananas, pasture, 6 percent
4 percent in
subsistence crops, 
sugar cane, 4 percent in
and 2 percent 
in urban areas.
is well suited to The soil
most acclimated crops; moderately well
suited to kenaf, sugar cane,
bananas 
 and plantains; and poor for
and rice. 
 Simple conservation
for practices
intertilled annual are required
row crops, 
but where slopes exceed
percent, complex practices one
are needed. 
 The simple practices
consist of contour farming, minimum tillage, the
tilizer, windbreaks use of ferto reduce 
erosion during seedbed
ration, prepaand the return 
of crop residues to
gradient terrace the soil. A
system is
percent. No 

needed where slopes exceed one
special practices, except 
the use
are needed of fertilizer,
for such crops as irrigated bananas, irrigated
sugar cane, 
and castor beans. 
 (Capability unit Ilie-2.1) 
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(LM2b) La Mora fine sandy loam, 
1.5 to 4 percent slopes
 

This gently sloping soil has an area of approximately 53.6
 
square kilometers. In 1968, about 61 percent of it was in
cotton; 22 percent in corn, 
sesame or sorghum; 10 percent

in pasture; 2 percent in sugar cane; 1.5 percent in irri
gated bananas; and the remainder in subsistence crops,

woodland, and urban areas. Runoff from this soil is moder
ately slow, and the soil is slightly eroded. This soil is
 
suited to the same crops as 
the La Mora fine sandy loam on
 
0 to 1.5 percent slopes. Because of the greater erosion
 
hazard, more complex conservation measures are required.

These include 
a terrace system with grassed waterways. In
 
some fields, a sediment basin may also be needed at 
the
 
lower end of the terraced fields. The planting of buffer
 
strips for wind breaks, crop rotations, cover crops, and

mulching of the soil are additional desirable practices.

(Capability unit IIe-2.1)
 

(LM3a) La Mora stony sandy loam, 0 to 1.5 percent slopes
 

This soil is located in one area one kilometer east of Chi
nandega near 
an old lava flow. The soil is moderately deep

and has sufficient stones on the surface to interfere with
 
cultivation.
 

The total extent is approximately 0.9 square kilometers. 
 In

1968, about 42 percent of it was in pasture, 29 percent in
 
cotton, and 29 percent in corn 
or sesame. It is best suited
 
to pasture. (Capability unit IVs-2)
 

(LM3b) La Mora stony sandy loam, 
1.5 to 4 percent slopes
 

The greater part of this soil 
is located six kilometers
 
north of Volc6n San Cristobal and is almost surrounded by

lava flows. 
 The total extent of the sail is approximately

1.3 square kilometers. In 1968, about 97 percent of the
total area was in pasture and the remainder in corn. The 
soil is too stony for cultivation. It is best suited to 
pasture. (Capability unit IVs-2) 
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(LM3c) La Nora stony sandy loam, 4 to 8 percent slopes
 
This gently sloping stony soil 
occurs 
near lava
higher parts of alluvial fans or 

flows on the
 
aprons of volcanic cinder
cones. 
 It is similar to 
the stony sandy loam on 
0 to 1.5
percent slopes except for greater slope gradient.
extent of the soil The total
is approximately 2.7 
square kilometers.
In 1968, about 36 percent of the total 
area was
36 percent in corn, in pasture,
21 percent in cotton, and 
7 percent in
woodland. 
 Because of stoniness, this soil
cultivated crops is unsuited to
but 
is suited for pasture. (Capability


unit IVs-2)
 

(LM3d) La Mora very stony sandy loam, 8 to 
15 percent slopes
 
This moderately steep and very stony soil occursold lava flow in the near andupper part of
cinder cones. the apron of volcanic
The soil depths range from 40
centimeters. to more than 90
The total extent is approximately 7.0 square
kilometers. 
 In 1968, 
about 40 percent of it was
22 in woodland,
percent in pasture, 20 percent in corn
the remainder is rock outcrop. 

or sorghum, and
 
cultivation and 

The soil is too stony for
is best suited for pasture and woodland.
(Capability unit 
VIe-l.2)
 

55. LEON SOILS (LN)
 

The Le6n 
soils consist of deep, well-drained
oped from volcanic ash 
sandy loams develon the nearly level
plains north and to moderately steep
east of Le6n.
lower part of the 

The soils are underlain in the
subsoil 
by a reddish-brown
overlies layer of scoria which
an old buried soil 
that is moderately fine
most places but textured in
coarse 
in the upper part of 
the valley near the
volcanoes.
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Representative Profile of Le6n sandy 
loam:
 

0 to 16 centimeters, very dark brown to very dark 
grayish-brown, very friable sandy loam;
moderate, medium and fine granular struc
ture; abundant fine roots; slightly acid. 

16 to 32 centimeters, very dark grayish-brown to
dark-brown, friable sandy loam; moderate, 
medium and fine subangular blocky struc
ture; abundant fine roots; slightly acid. 

32 to 45 centimeters, very dark brown to very
dark grayish-brown, friable sandy loam; 
moderate, coarse, medium, and fine sub
angular blocky structure; plentiful 
roots; neutral. 

45 to 95 centimeters, very dark grayish-brown, 
friable sandy loam that becomes a loam 
below about 75 centimeters; strong, me
dium and fine subangular blocky structure; 
plentiful fine and very fine roots; 
neutral. 

95 to 117 centimeters, dark reddish-brown, friable 
fine gravelly clay loam; massive; few 
fine and very fine roots; neutral. 

117 to 132 centimeters +, dark-brown, friable clay
loam; massive; few very fine, roots; 
neutral.
 

The gravelly layer occurs 
at depths ranging from 60 to 120 centimeters. It 
is about 30-centimeters thick near 
the volcanoes but
is thin or completely lacking at 
the furthest distances of this
soil from the volcanoes. 
 The substratum below 60 centimeters is
 
coarse 
sandy loam in some places.
 

The soils have moderately rapid permeability, moderate available
moisture capacity, and a thick root 
zone. They have moderate
 
amounts of organic matter and exchangeable bases. Base satura
tion is about 65 percent. Content of available potassium is me
dium, but phosphorus is very low.
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The soils occur 
in the Subtropical 
Moist Forest life
forests have zone. The
been nearly all removed, and the 
soils are used for
crops and pasture. 
 The soils are easy to work but
severe wind erosion. Damage are subject to
to
July and August when 
crops is particularly severe in
crops are 
in the early stages of growth.
 

(LNa) Ledn 
sandy loam, 0 to 1.5 percent slopes
 
This soil occupies the 
broad flat plains near Le6n. Most of
it is deep except for 
150 hectares which
The soil is moderately deep.
has slow runoff, and it 
is only slightly eroded.
The total extent is approximately 38.5 square kilometers.
1968, about 53 In
percent of it 
was

tely one-fifth of the 

in cotton, with approxima
fields terraced, 35 percent in corn 
or
sorghum, and 12 percent in pasture. 

The soil is well 
suited to 
peanuts, sesame, cassava, 
corn.
cotton, and sorghum and moderately well suited
crops. to most other
It is poor for rice and bananas. Because wind erosion is a hazard when 

cropping or 

the soil is not in a crop, wind strip
the planting of buffer 
strips or
desirable. windbreaks is
Contour tillage, minimum tillage, and 
the return
of crop residues 
to the soil and
sary practices. use of fertilizer are neces-
On slopes of 
more than
race one percent, a tersystem is needed. (Capability unit 
Iie-2.1)
 

(11b) 
Le'n sandy loam, 1.5 
to 4 percent slopes
 
This deep soil is similar to the 
Leon sandy loam on 
slopes
of 0 to 1.5 percent, but 
it has more rapid unoff and
slightly eroded. it is
The soil has 
a total 
extent of approximately 29.0 square kilometers. 

of it In 1968, about 58 percent
was in cotton, with about three-fourth of the fields
terraced, 21 percent in grain crops such corn,or sesame, as sorghum,20 percent in pasture, and the remainder in
sugar cane 
and woodland.
 

The soil is suited 
to the same crops and
conservaticn practices requires the same
 as 

percent slopes. 

the Le6n sandy loam, 0 to 1.5
In addition, a terrace 
system is needed to
control erosion when 
annual 
row crops are grown. (Capabil
ity unit Ile-2.1)
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.(LNc) Leo'n sandy loam, 4 to 
8 percent slopes
 

This gently sloping soil has a total 
extent of approximately

26.1 square kilometers. 
 It has medium runoff, and most
 areas are slightly to moderately eroded. 
 In 1968, about 47
percent of the total 
area was in cotton, 34 percent in grain
crops, 17 percent in pasture, and 
2 percent in woodland.

About one-fifth of the 
cotton fields were terraced.
 

The soil is best suited to peanuts, cassava, sesame, corn,

cotton, and grain sorghum. It is moderately well suited to
most other acclimated crops, 
poor for rice, sugar cane, and
plantains, and unsuited for bananas. 
 This soil, like the

Le6n soil on nearly level slopes (LNa), 
needs conservation

practices to control 
wind erosion. Other practices such as
the use of crop residues, minimum tillage, contour 
farming,

a gradient terrace 
system with grassed waterways, and the
 
use of fertilizer 
are essential for the conservation of this
 
soil. (Capability unit IIIe-2)
 

(LNd) Lein Sandy loam, 8 to 15 percent slopes
 

This soil occurs in the more hilly areas east of Le6n. It
has moderately rapid runoff, and most 
areas are moderately
eroded. Most of 
the soil 
is deep except about 88 hectares

which is moderately deep. The total 
extent is approximately

22.0 s'iare kilometers.
1 In 1968, about 44 percent of
total %,'ea was in pasture, 32 percent in grain crops, 22 

the
 

cent 
in cotton, and 2 percent in woodland. 
per-


Because of the erosion hazard from both water and wind, 
the
soil is unsuited for 
row crops and is best suited for pas
ture. (Capability unit IVe-2)
 

(LNe) Ledn sandy loam, 15 
to 30 percent slopes
 

This soil occurs near the volcanoes located east and northeast of Leo'n. The soil has 
a rapid runoff, and most of it

is moderately eroded. 
 The total extent is approximately

6.2 square kilometers. In 1968, about 57 percent of the
total area was in pasture, 35 percent in corn, sesame 
or
sorghum, 5 percent in cotton, 
and 3 percent in woodland.
 

Because of the high 
erosion hazard, the soil should be main
tained in pasture. (Capability unit VIe-l.2)
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(Lilsa) Le6n sandy loam, 
coarse substratum, 0 to 
1.5 percent

slopes
 

This soil is similar to the typical Ledn sandy loam, 0 to
1.5 percent slopes it
(LNa), but 
 drains more 
rapidly because
of a sandy substratum. The soil 
is somewhat droughty when
rainfall 
is not 
well distributed. 

slightly eroded. 

It has slow runoff and is
The total extent of
mately this soil is approxi16.4 square kilometers. 
 About one-half of the
areas are deep and the soil
remainder moderately deep,
a small except for
area of moderately shallow soil. 
 In 1968, about 50
percent of soil 
was in cotton, 
with about three-fifths of
the fields terraced, 
33 percent in 
corn, sorghum or 
sesame,
and 17 percent in pasture. 

The soil is moderately well 
suited

suited to 

to most row crops; poorly
cassava, 
cotton, 
rice, kenaf, and
unsuited sugar cane; and
for bananas, and 
plantains.
practices Soil conservation
are 
the same as for Leorn sandy loam, 0 to
cent slopes 1.5 persoil. In addition, practi 
es which increase
the water-retention capacity of the 
to
 

soil,
green manure crops and 
such as cover and
crop rotation, are 
desirable. 
 (Capability unit 
IIIe-2a)
 

(LNsb) Leodn sandy loam, coarse substratum, 1.5 to 4 percent 

This soil is similar to 
the typical
more rapidly because of 
Le6n soil, but it drains
 a sandy substratum. 
 The soil is
somewhat droughty. Most of the 
soil is
hectares which deep except for 45
is moderately deep. 
 It hasof approximately a total extent14.8 square kilometers. 
 In 1968, about 46
percent was 
in corn or sorghum, 23 percent in
31 percent in pasture, and
cotton. 
 About one-third of the 
cotton ,ields
were terraced. 
 Good management practices,
the Ledn sandy loam, 0 to 

as described for
1.5 percent slopes, 
are
control wind needed to
and water erosion when 
intertilled
are grown. row crops
In addition, 
a terrace system and
increase practices to
the water retention capacity 
are required. 
 (Capability unit 
IIIe-2a)
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(LNpb) 
Le6n stony 	sandy loam, 1.5 to 4 percent slopes
 

This soil occurs in a higher-lying position than 
the typical

soil 
(Lia). It 	occurs near the volcanoes. It is similar to

the typical 	soil but 
differs by 	the presence of rocks on the

surface. The total extent of the 
soil is approximately 1.3
 
square kilometers. 
 In 1968, about 76 percent of it was in
pasture and 	24 percent in cotton. 
 Because of 	stoniness, the
soil is best suited to 
pasture and 	woodland. (Capability

unit IVs-2) 

56. LA GLORIA SERIES (LO)
 

La Gloria series consists of deep, well-drained, friable foams
with a very dark grayish-brown surface and a dark-brown subsoil.
They are derived from alluvium of volcanic ash. The soils occur
 
on nearly level 
plains in a 	narrow northwest-southeast belt 
extending from Tisma 
to San Jose. They lie between the higher
lying Zambrano soils which are on the west and 
the lower-lying El

B6samo and 	Tisma soils which 
-re on the 	east.
 

Representative Profile of La Gloria loam:
 

0 to 15 	centimeters, very dark grayish-brown, 
friable loam; weak, fine granular struc
ture; abundant roots; slightly acid. 

15 to 40 	centimeters, very dark-brown, friable
 
loam; moderate, medium and fine suban
gular blocky structure; plentiful roots;
 
slightly acid.
 

40 to 90 	centimeters, dark-brown, friable loam;

moderate, medium and 
fine subangular

blocky structure; plentiful roots;
 
neutral.
 

90 to 115 	centimeters, dark yellowish-brown, fri
able loam; 	 moderate, medium and fine 
subangular 	blocky structure; few roots;
 
neutral.
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115 to 
 135 	centimeters, olive-brown, friable loam 
to silt loam; massive; very few roots;

abrupt and smooth 
boundary; neutral.
 

135 to 150 centimeters, olive brown, 
very friable
 
loamy sand, generally 
coarse 
and 	very
coarse 
and basaltic; single grain; very

few roots.
 

150 to 160 centimeters +, tuff.
 
La Gloria soils 
near the 
contact with the Zambrano soils
have occasional fragments of broken 	

commonly

talpetate at
100 centimeters, 	 iepths of 70 to
but this is not typical for the
the 	contact with series. Near
the 	Tisma and 
El B6lsamo soils,
underlying 	 the depth to the
gray layer is as 
shallow as 
one meter.
 

La Gloria soils 
have moderate permeability, moderately high available moisture capacity, and 
a deep root zone. Organ 4
moderately high 	 c matter is
in the surface soil 
and 	moderate in
face and 	 the subsurupper subsoil. 
 The soils are
and 	 high in exchangeable
have base saturation of 	 bases
 more than 
7C percent. Available potassium 
is low to medium. Phosphorus 
is deficient.
 

La Gloria soils 
occur 
in the subtropical transition of the
ical Dry Forest zone. 	 Trop-
Forests have 
been removed, and the soils
are 	used 
for 	crops, mainly cotton.
 

(LOa) La Gloria loam 
 O to 1.5 percent slopes
 
The typical 
soil has nearly level slopes and
unit of La Gloria soil 

is the only

mapped.


mately 	
The total extent is approxi5.6 	square kilometers. 
 The 	soil was planted to cotton 	in 1968 but 
was idle in 1969.
 

The soil is well 
suited to 
most row crops. It 
is moderately
well suited to plantainsjrice, and 
sugar canesand
suited to bananas, 	 poorly
all 	without irrigation, but well
for these crops with 	 suited
irrigation. 
 No special practices, 
except good management, are 
required 
for 	the conservation of
the 	soil. Fertilizer, especially 
one 	high in phosphorus,
needed 	 is
for 	optimum yields. (Capability unit 
I-1)
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57. LA PALMERA SERIES (LP)
 

La 
Palmera series consist of well-drained, moderately shallow,
black to very dark-brown clayey soils that 
are underlain by alime hardpan at depths of 40 to 50 centimeters. They appear tobe derived from old alluvium. The soils occur on 	 nearly levelplains at the settlement of La Palmera which is located about 10 
kilometers southeast of Malpaisillo.
 

Representative Profile of La 
Peimera clay loam:
 

0 	to 17 centimeters, 
black iro nearly dark-brown,

friable clay loam; 
very fine granular
 
structure to structureless; abundant
 
roots; neutral; boundary abrupt and
 
smooth.
 

17 to 31 centimeters, very dark-brown, friable
 
clay; strong fine subangular blocky
 
structure; abundant roots; mildly alka
line; abrupt and smooth boundary.
 

31 to 
 46 	centimeters, light brownish-gray, fri
able clay; massive; few roots; moderately

alkaline; abrupt and smooth boundary.
 

clay loam subsoil. 


46 to 100 centimeters +, gray, very hard, calcareous 
layer. 

Some of the soils have a light clay loam surface texture and a 
La 	Palmera soils are associated with moderately well and somewhat poorly drained Vertic soils. They alsoadjoin the lighter textured Malpaisillo soils. 

La 	Palmera soils have moderate permeability, high 
available
moisture, and moderately shallow root 
zone. Organic matter is
moderately high 
in the surface soil and moderate in the subsoil.
The soils are high 
in bases, and base saturation is near 100 percent. The soils 
have medium values for potassium and also for
 
phosphorus.
 

La Palmera series occur 
in 	the Subtropical Dry Forest. 
 The land

is 	used mostly for crops and pasture.
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(LPa) La Palmera clay loam, 0 to 
1.5 percent slopes
 
This soil 
with nearly level slopes is the only unit of La
Palmera soil mapped. 
 Most of it is slightly eroded.
includes It
some areas 
having a light clay loam surface and
heavy clay loam subsoil. a
 
meters south of La 

One of these occurs about two kilo-
Palmera and 
the other four kilometers
east of La 
Palmera. 
 The total area 
of La Palmera soil 
is
about 8.0 square kilometers, of which 55 
percent is in cotton, 28 percent is in corn, 
2 percent in sugar cane, and 15
percent 

The soil 

in improved pasture, part of which is irrigated.
is moderately well 
suited to 
sesame, peanuts, corn,
cotton, cassava, 
rice, kenaf, castor beans, and sisal;
suited to well
sorghum; unsuited 
to bananas; and poor for most
other crops.
 

Simple conservation practices 
are generally adequate for
most of these crops. 
 In low areas adjacent to the
sols or Verti-
Vertic soils, drainage ditches 
move surface water during the rainy 
are needed to re

season. (Capability

unit IIIe-Sa)
 

58. LARREYNAGA SOILS 
 (LR)
 
The Larreynaga soils consist of moderately deep to
shallow, well-drained soils having moderately
 
are a dark-brown subsoil.
derived from volcanic ash They
in the upper part and from pumiceous tuff in the 
lower part, 
 The soils occur on
sloping to very gently
strongly sloping plains in the vicinity of the village of Larreynaqa located 
in northwestern Nicaragua. 
 They
associated with Vertic soils and Vertisols in lowlying areas 

are
 
and 
with very shallow soils in the higherlying 
areas.
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Representative Profi e of Larreynaga clay loam:
 

0 to 16 	centimeters, dark-brown, friable clay
 
loam with few gravels; weak, medium,and
 
fine granular structure; abundant roots;
 
medium acid; abrupt and smooth boundary.
 

16 to 43 	centimeters, dark reddish-brown, firm
 
clay with moderate amount of gravel;

moderately strong, medium,and fine sub
angular blocky structure; plentiful
 
roots; slightly acid; clear and smooth
 
boundary.
 

43 to 71 	centimeters, reddish-brown, friable clay
 
loam with few gravels; weak, medium,and
 
fine subangular blocky structure; few
 
roots; poe'es common; slightly acid:
 
abrupt and smooth boundary.
 

71 to 83 	centimeters, dark yellowish-brown, v,.ry

friable sandy loam with much pumice gravel;

massive; few roots; slightly acid; abrupt
 
and smooth 	boundary.
 

83 to 100 	centimeters, pale-brown, partially weath
ered, pumiceous tuff; neutral.
 

The Larreynaga soils have moderate permeability, moderate avail
able moisture capacity, and a moderate content of organic matter.
 
The root zone is moderately thick. The soils have a moderate
 
amount of exchangeable bases but are deficient in phosphorus.

Available potassium content is low.
 

The soils occur 
in the moist transition zone of the Subtropical

Dry Forest. They have been cleared of forests and 
are used for
 
crops and pasture. 
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(LR&) Larreynaga clay loam, 0 to 1.5 percent slops
 
This nearly level 
soil occurs 
in one area vInich 
is located
about 4.5 kilometers north and slightly west of the town of
Larreynaga. 
 The soil is moderately deep, has
and it is slightly eroded. slow runoff,

mately The total extent is approxi0.3 square kilometers of which 80 percent is in
or sorghum and corn
the remainder in pasture.
 
The soil is moderately well 
suited
poor for to most acclimated crops,
vegetables, peanuts, dryland rice,
plantains,and unsuited for bananas. 

sugar cane, 
and
 
practices such Simple conservation
as the 
return of crop residues to
minimum tillage, the the soil,
 
on long slopes are 

use of fertilizer, and contour farming
needed for intertilled row
slopes exceed crops. Where
one percent, a gradient terrace system is
needed for 
these crops. (Capability unit 
Nie-4.2)
 

(LRb) Larreynaga clay loam 
 1.5 t 4 percent slopes

This very gently sloping soil 
is similar to
on nearly level the typical
slopes. soil
It occurs 
in units
size from 2 to more that range in

moderately deep, but 

than 100 hectares. Most of the soil
some areas is

soil is moderately slow, and 

are deep. Runoff from this

The total the soil is slightly eroded.extent is approximatelyIn 1968, 9.0 square kilometers.about 73 percent of it was
sesame, 23 in corn, sorghum, or
percent in pasture, and 4 percent in woodland.
 
The soil is suited to 
 same crops as
the the typical soil.
However, the erosion hazard is greater, and a gradient terrace 
system with grassed waterways plus
conservation practices some of the simple
are 
needed for intertilled annual
row crops. (Capability unit IIe-4.2)
 

_LRb2)Larreynaga clay loam, moderately shallow,1.5 to 4
percentslopes 
This soil 

1.5 to 

differs in depth from the Larreynaga clay
4 percent slopes (LRb). loam on

centimeters. It has a depth of 40
The soil is moderately eroded. 

to 60
 
tures in some places are Surface texlight clay. The soil occurs in
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units that ranqe in size from 5 to approximately 200 
approximately 200 hectares. 
 The tota extent is approxi
mately 11.2 square kilometers. In 1968, about 78 percent

of the total area was in corn, sorghum, or sesame, with 
about one-fifth of the fields terraced, and 22 percent was
 
in pasture.
 

The soil is moderately well suited to most acclimated crops.

It is poor for vegetables, cassava, rice, sugar cane, and
 
peanuts. It unsuited for bananas
is and plantains. The
 
soil is low in fertility and it needs management practices

such as the return of crop residues to the soil, cover and
 
green manure crops, and fertilizer. It also requires mini
mum tillage, contour farming, and a qradient terrace system

with grassed waterw&ys or mechanical outlets for removal of
 
runoff water when intertilled annual row crops are grown.

(Capability unit IIIe-4a2)
 

(LRc) Larreynaga clay loam, 4 to 8 percent slopes
 

This gently sloping soil occurs in units that range in size
 
from 10 to approximately 100 hectares. The soil has depths

of 40 to more than 90 centimeters. Runoff from this soil
 
is medium and most areas are moderately eroded. The total
 
extent is approximately 12.5 square kilometers. 1968,
In 

about 70 percent of it was in corn, sorghum,or sesame, with
 
one-third of the fields terraced, 
27 percent in pasture, 2
 
percent in woodland, and 1 percent in cotton.
 

The soil is moderately well suited to most acclimated crops

but poorly suited to vegetables, rice, plantains, and sugar
 
cane. It is unsuited for bananas. 
 Simple conservation
 
practices such as the return of crop residues 
to the soil,

minimum tillage, the use of fertilizer, and cover and green
 
manure crops to increase the organic matter of the 
soil are
 
required for row crops. When intertilled annual row crops
 
are grown, the soil also needs a gradient terrace system

with grassed waterways or mechanically constructed outlets
 
for the removal Gf runoff water. (Capability unit II!e-.
 
4.2)
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(LRd) Larreyna clay loam, 8 to 
15 percent slopes
 
This soil on strong slopes 
occurs
size from 10 in units that range in
to 150 hectares. 
 It ranges
shallow to in depth from
deep,

Runoff from the 

but most areas are moderately shallow.
soil is medium, and 
most areas 
are moderately eroded and somewhat gravelly. 
 The total
the soil is approximately 6.0 square kilometers. 
extent of
 

about 47 percent of the In 1968,
total area 
was
sesame, 45 in corn, sorghum or
percent in pasture, and 8 percent in woodland.
because of the high 
conservation hazard, the
suited soil
to is best
pasture or woodland. 
 (Capability unit 
IVe-4.1)
 

(LRd2) Larreynaga clay loam, 
very shallow 
8 to 15 percent

sl opes
 

This soil on 
strong slopes has depths of less
timeters. than 25 cen-
It occurs 
in units 
that range
hectares to in size from 4
more 
than 8 square kilometers.
ately rapid runoff and 
It has moderis moderately
The total to severely eroded.extent is approximately 13.2In 1968. square kilometers.albout 94 
percent 
was in pasture and
corn, sorghum, or 6 percent insesame. The soil Is best suited
ture ana woodland. to pas(Ca[a: I1lity unit VIs-3) 

(LRe) Larreyaa cLay loam 5z _ to 30percent slopes 
This 
soil on moderately steep slopes 
occurs
one located 
five kilometers in two areas,
northeast of Malpaisillo and
other seven kilometers aneast and slightly
Its total south of La Palmera.extent is approximately 1.3The soil square kilometers.has depths of 25 60to centimeters,is somewhat gravelly. and most of itIt has rapid runoff and
to severely eroded. is moderately
In 1968, all of 
the soil was in pasture. 
The soil 
is best suited to pasture 
or woodland. 
 (Capability unit Vle-1.2)
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Field planted with peanuts at harvestinn time.
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(LR2b) Larreynaqa clay loam. shallow or 
very aravelly 1.5to 4 percent slopes
 
The areas of this 
soil generally range
25 	 in depth from about
to 40 centimeters. 
 host areas are 
very gravelly and moderately eroded. 
 The soil occurs 
in units of 5 to
tares and has 	 150 heca total extent of approximately 4.0
meters. 	 square kilo-
In 1968, about 70 percent of it was
and 30 percent in corn, 	 in pasture,
sorghum or sesame.
as cassava 	 Some crops, such
and sugar cane 
 can be grown on this soil 
but
they require complex conservation practices and
likely to be low. 	 .ields are
Because of the 
shallowness of the
is best suited to pasture 	 soil it
or wondland. 
 (Capability unit
IVe-4. 1) 

(LR2c) Larreynaga clay loam, shallow or 
very gravelly, 4
to 8 percent s oes
 
This soil on 
gentle slopes is similar to
1.5 	to 4 percent slopes (LR2b). 

the shallow soil on
It is moderately to
ely eroded. 	 sever-
The soil occurs 
in areas ranging in size from
3 to about 60 hectares and 
has a total
mately 	 extent of approxi3.2 square kilometers.
the total area was 	 In 1968, about 62 percent of
in pasture and 38 percent in corn,
ghum,or sesame. 	 sor-
Because of the shallowness of this soil,
it is best suited to 
pasture or woodland. 
 (Capability unit
I Ve-4. 1) 

59. LA TRINIDAD SERIES 
 (LT)
 
La 
Trinidad series comprise deep, well-drained, moderately permeable soils derived from old alluvium washed from sandstone and
shale uplands. 
 They have a dark-brown surface and
brown subsoil. 	 a reddish-
The soils are distributed on
surrounding La Trinidad and extend six 

nearly level plains

kilometers
west, four kilometers 	 to the north

and six 	
to the west, 11 kilometers
kilometers to 	 to the south,
the southeast. 
 Elevations
to 70 meters above sea 	 range from 30
level. They
the 	 are associated mainly with
San Rafael soils 
that occur on the dissected uplands on
and moderately steep slopes.	 

steep
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Representative Profile of La 
Trinidad clay loam:
 

0 to 11 centimeters, dark-brown, friable clay
loam; medium and fine granular structure;
plentiful roots; medium acid; abrupt and 
smooth boundary. 

11 to 22 centimeters, dark-brown, friable clay
loam; fine and very fine granular struc
ture; plentiful roots; contains a talpe
tate layer 5-to 6-centimeters thick with 
fragments about 4 centimeters in diame
ter separated by distances of 3 to 4
centimeters; medium acid; abrupt and
smooth boundary. 

22 to 36 centimeters, dark reddish-brown, friable 
clay loam with fine and very fine frag
ments of shale; moderate to weak com
pound structure of fine granular and fine 
subangular blocky; plentiful roots; me
diuum acid. 

36 to 57 centimeters, reddish-brown, friable to 
firm clay with fine and very fine frag
ments of shale; moderate, fine suban
gular blocky structure; few roots; me
dium acid. 

57 to 92 centimeters, yellowish-red, firm clay
with fine and very fine fragments of 
shale; strong, fine and medium suban
gular blocky structure; 
dium acid. 

few roots; me

92 to I1 centimeters, yellovwish-red, friable to 
very friable loam to sandy clay loam 
with fine and very fine fragments of 
shale; very weak, fine subangular
blocky structure; few roots; medium 
acid abrupt and smooth boundary. 

11 to 120 centimeters, 
able loam to 

yellowish-brown, 
sandy loam with 

very fri
fine and 

very fine fragments of sedimentary 
rock; massive; no roots. 
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The talpetate fragments

15 to 40 centimeters, 

occur at depths ranging commonly from
but where the soils
petate is on are eroded, the talthe surface. 
 La Trinidad soils 
have moderate permeability, moderately high available moisture capacity in the
subsoil 
and high 
in the surface and
is moderately deep. 
subsurface. The root zone
Organic matter
layer, moderately high 
is high in the surface
in the subsurface, and moderate in the
subsoil. 
 The soils 


and 
are moderately high in exchangeable bases
have base saturation of 50 percent
part of or more
the subsoil. in the upper
Available potassium


Phosphorus is almost lacking. 
is generally low.
 

L, Trinidad series 
occur 
in the subtropical
Tropical Dry Forest transition of the
life zone. 
 The land 
is used mostly for
crops and pasture. 

(LTa) La Trinidad clay loam. 0 to 
1.5 percent slopes

This soil 
with nearly levei 
no erosion has 

slopes and with practically
a total 
extent of approximatc's
kilometers. 4.3 squareIn 1969, 
about 28 percent of it wis
to corn, beans, planted
 
percent was 

and kenaf, and 6 percent to cotton;
in pasture; 33
and another 33 
percent was 
in
woodland.
 

The soil 
is well suited to sorghum, corn,
sugar cane, and cotton, irrigated
castor beans.

other It is moderately well
to row crops, suited
 

special 
but poor for unirrigated bananas.
conservation practices No
 are
because runoff is slow and 

needed on this soil,
the risk of erosion is slight
under good management. Fertilizer, however, is necessary
because the soils 
are 
deficient in phosphorus. 
 (Capability unit 1-4.1)
 

(LTb)LaTrinidad clay 
loam 1.5 to 
4 percent slopes
 
This soil is typical 
on

slightly 

very gentle slopes. Most of
to moderately eroded but the 
it is
 

total extent is approximately soil is deep. The
 
1969, about 32 

15.6 square kilometers.
percent was In
 
beans, and kenaf; 55 percent 

used for crops of corn, sorghum,
was in pasture; 
and 13 percent
was in woodland.
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The soil is 	adapted to the 
same crops 	as La Trinidad on

nearly 
level Jlope 	(LTa), but requires simple conservation
 
practices for annual 
row crops. These practices include
 
contour farminq, minimum tillage, the use of fertilizer and
 
cover and green manure crops, and the return of crop resi
dues to the land. Where the sirface is not protected

against erosion, a terrace system ,s required for these
 
crops. Generally no special practices, other than minimum
 
tillage and the use of fertilizer, are required for peren
nial row crops. (Capability unit IIe-4.1)
 

60. MOTASTEPE SERIES (M)
 

This series 
consists of 	deep, excessively drained, dark-colored
 
saidy soils derived frm recent volcanic ash that occurs on plains

anI hills ,n the vicinity of Cerro Motastepe west of Managua.

They are similar in drainage and texture to the Cerro Negro and
 
Momotombo soils.
 

Representative r-rofile of Motastepe loamy sand:
 

0 to 46 	centimeters, very dark brown, coarse and very
 
coarse loamy sand containing fine and very fine
 
gravel; very friable; neutral.
 

46 to 56 centimeters, very dark grayish-brown, coarse 
and very coarse loamy sand; very friable;
 
neutral.
 

56 to 156 	centimeters, dark grayish-brown, coarse and very
 
coarse loamy loose sand; neutral. The loose
 
sand occurs between weakly cemented layers

of sand that are 2-or 3-centimeters thick.
 

The soils have rapid permeability, low available moisture capacity

and a deep root zone. The soils are drouthy, and are suscepti
ble to wind erosion.
 

Tile soils are well supplied with bases and the surface soil of
the Motastepe soil is high organic poin 	 matter, phosphorus, and

tassium, while the subsoil is 
low in organic matter and phosphorus

and medium 	 in potassium. 

These soils 	occur in the subhumid transition of the Subtropical

Moist Forest life zone, and are used for 
production of sesame,
sorghum, cassava, arid pasture. 
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(M b) 1otastepeloamy,sand, 
1.5 to 4 percent slopes
 

This very gently sloping soil is located 1 to 6 kilometers south.,e~t and west of Laguna de Asososca, near Managua's city 
limits.
 
It occurs in the 
valley on alluvial fans which have been 
covered
by recent volcanic ash. The is
soil slightly to moderately

eroded and occurs in areas that range in 
size from 5 to 230 hectares, totalling approximately 
5.6 square kilometers. In 1968,
about 43 percent of the total area w.,as 
 in corn, sorghum, peanuts
in experimental plots, and white 32
beans; percent in cotton;
20 percent in pasture; 2 percent in subsistence crops; 2 per
cent idle; and 1 percent in woodlan.'.
 

The soil 
is poorly suited to sesame, peanuts, sorghum, cassava. 
and is best suited to pasture. The soil receives runoff from adjacent higher lying 
areas, and erosion is a serious
hazard. Field diversions are necessary to 
divert the runoff
waters. Wind erosion 
is also a hazard, but it can be 
controlled by 
one or more of the following practices: windstrip cropping, windbreak plantings, mulching, Ferdnd minimum tillage.

tilizer is needed for most 
crops. (Capability unit IVe-7)
 

(M-c) Motastepe loamy sand, 
4 to 8 percent slopes
 

Most of this gentlv sloping soil is 'located from 
1 to 5 kilo
 
meters southwest of Laguna 
de Asososca. This is
soil similar
to the one on 1.5 to 4 percent slopes (M-b) except 
for slope
gradient. Areas of this 
soil range in size from 7 to 
130 hectares, totalinn approximately 2.4 square kilometers. In 1968,
about 55 percent of 
the total area wias in cotton, 21 percent
in sorghum, 21 pe.cent in 
pasture, 
2 percent in woodland, and
I percent in subsistence crops. Because of 
the droughtinass

of this soil, it 
is best suited to pasture and woodland. (Ca
oability unit Vis-1)
 

(M-d) Notastepe loamy sand, 
8 to 15 percent slopes
 

This strongly sloping soii is 
located I to 9 kilometers southwest of 
Laguna de Asososca occuring on the higher parts of the
alluvial fans at 
the base of Cerro Mlotastepe in areas that
range in size from 6 to about 80 hectares, totalling approximatel • square Runoff from this soil is
3.1 kilometers. 

medium, and it is from moderately to severely eroded. 
 In 1968,
about 57 percent of 
the total area ,.,as in pasture, 24 percent
in corn, sor,'Fium orca-,sava, 9 percent in subsistence crops, 4percent in UL-,an 3 nercent
uses, in woodland, and 3 percent
idle. The soil is droughty and best suited for 
pasture and
 
woodland. (Capability unit V's-2)
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(M-e) Motastepe loamy sand, 15 to 30 
percent slopes
 

This moderately steep soil 
is located 1 to 9 kilometers south
west of Laguna de Asososca. The soil 
has rapid 	runoff And is

severely eroded, and occurs in areas that range in siz,

5 to 80 hectares. The total extent of this 	

from
 
soil is aDDrox

imately 3.1 square kilometers. In 1968, about 60 
percent of

the total 	area was 
in pasture and the remainder in corn, sor

cassava.
ghum, or 	 The soil is best suited to pasture and
woodland. (Capability unit VIs-2)
 

61. IOMOTOMBO SERIES (MB)
 

The Momotombo series includes deep, excessively drained, sandy soils
derived from recent volcanic ash 
in the vicinity of Volcan Momotombo.
They are 
black when moist and very dark grayish-brown when dry.

soils occur on nearly level to 

The
 
gently sloping plains, and are similar
in drainage and texture to the Cerro Negro, Chonco,El and Motastepe

soils exceot for chemical composition. These soils associatedare

with the Cerro Negro, Ledn, Malpaisillo, and La Paz Centro soils. 

Representative Profile of Momotombo loamy sand: 

0 to 18 	centimeters, black, friable loamy sand with fine grav
el; weak, medium and fine granular structure; plenti
ful roots; neutral. 

18 to 32 	centimeters, black, 
loose loamy sad; plentiful roots;
 
neutral.
 

32 to 46 	 centimeters, black, loose sand, coarse and medium, with
gravel; neutral; few roots; abrupt and smooth bound
ary. 

46 to 59 centimeters, very dark-brown, loose sand with fine and
 
medium gravel; no roots; neutral; abrupt and smooth
 
boundary.
 

59 to 70 	centimeters, very dark grayish-brown, friable ioam;

massive; no roots; neutral; abrupt and smooth bound
ary.
 

70 to 90 	centimeters, very dark grayish-brown, friable sandy

clay loam; .iassive; few roots; neutral.
 

90 to 100 	centimeters +, dark-brown, friable to firm clay loam;

massive; slightly acid.
 

The Momotombo soils have very rapid permeability, a low available

moisture capacity, and a moderately thick root zone. Organic matter content is moderate, but the soils 
have low to moderate amounts
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of exchangeable 
bases with 
base saturation mor,. than 60
are high in percent.
They readily available phosphorus,
potassium is low. The soils are 
but the content of
used mainly for 
sesame 
and pasture.


The soils are 
in the moist transition of
est zone. Most of the the Subtropical Dry Forforests 
have been removed, and 
the soils are
used for pasture 
and crops.
 

(MBa) Momotombo loamy sand, 
0 to 1.5 percent slopes
 
This soil 
occurs 
on nearly level
kilometers northeast of La 

plains located mostly eight
Paz Centro and
motombo. west of Volcan Mo-
The units range

than six 

in size from 50 hectares
square kilometers to more
 
kilometers. totalling approximately
Runoff 13.1 square
from this 
soil is slow, and
not a serious erosion is
hazard. 
 In 1968, about 76
tal area in percent of the to
was pasture, 
14 percent in
percent in sorghum or
woodland, and 4 percent in 

corn, 6
 
of rapid permeability and 

urban areas. Because
low water
soil is unsuited retention capacity,
for crops and is the

best suited to 
pasture.
(Capabilit, unit IVe-7) 

(MBb) Momotombo loamy sand, 
1.5 to 4 percent slopes
 
This soil 
occurs 
on 
very gentle slopes
sosca and between volcanoes Aso-Momotombo, 
hectares with units ranging in size from fiveto about 
one square 
kilometer
deep, but Most of the
some 
areas are moderately deep, and 

soil is
 
one area located six kilometers northeast of Volc6n Asososca is
The soil has shallow.
a total extent 
of approximately 8.2 
square 
kilometers.
 

In 1968, about 47 
percent of
in woodland, and 
it was in pasture, 46 percent
7 percent in 
corn
slightly more or sorghum.
runoff than The soil has
the Momotombo soil
cent slopes, and on 0 to 1.5 perit is more susceptible
this soil to erosion, making
best suited to 
pasture. 
 (Capability unit 
IVe-7) 

(MBpc) Momotombo stony soils, 
1.5 to 8 percent slopes
 
Most of 
these soils 
occur about five
northeast of kilometers 
east and
Volcin Momotombo. 
 Included
0 to 1.5 a :1nercent slnpes 

is one area with
 
located
slightly east I('kilometers north and
of La 
Paz Centro. 
 Most of
but some areas the soils areare moderately deep,deepas well as stony. 

and somewhat gravelly,Other areas have 
a sandy loam
rather subsoil
than sand. 
 The soil has
imately a total extent of approx3.5 
square kilometers. 
in pasture, 37 percent 

in 1963, 58 percent of it wasin woodland, and
sorghum. 5 percent in cornThe soil is or
best suited 
for pasture. 
 (Capability
unit VIs-l) 
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62. SAN 	MARCOS SERIES (MC)
 

The San Marcos series consist of deep, well-drained, permeable soils

having a very dark brown surface soil that is high in organic matter,

and a thick, weakly cemented duripan which occurs at depths of 40 
to

90 centimeters. The soils are 
derived from recent volcanic ash and
 
occur on strongly dissected uplands at elevations of 700 to 800 me
ters above sea level. The soils are extensive between San Marcos
 
and El Crucero.
 

San Marcos soils are associated with La Concha, Masatepe, 'an Igna
cio, and Sinaloa soils described below. San Marcos soils are simi
1 the Pacaya soils but have
lar to 
 a higher base saturation, and simi
,ar to the El Guanacaste but have more organic matter and thicker
 
surface horizons.
 

Representative Profile of San Marcos 
loam:
 

0 to 16 	centimeters, very dark brown, friable loam; 
strong,

medium and fine granular structure; abundant fine
 
roots; slightly acid; abrupt smooth boundary.
 

16 to 30 	centimeters, very dark brown, 
very friable loam with
 
approximately 15 percent fine gravel of scoria 
or
 
cinders; 
weak, medium and fine granular structure;
 
abundant fine roots; neutral.
 

30 to 45 	centimeters, very dark 
brown, very friable fine san
dy loam; massive; abundant fine and 
very fine roots;

neutral abrupt smooth boundary.
 

45 to 64 	centimeters, very dark grayish-brown, firm, fine san
dy loam; massive; hard when dry; few fine roots; neu
tral.
 

54 to 87 	centimeters, same as 
horizon above in color, texture,
 
and structure. very firm moist,very hard 
dry; no roots;
 
neutral.
 

87 to 100 	centimeters, very dark grayish-brown, firm fine 
san
dy loam; strong, medium to fine subangular blocky
 
structure; slightly hard when 
dry; neutral; abrupt
 
smooth boundary.
 

100 to 135 	centimeters, dark-brown, firm loam; medium and fine
 
subangular blocky structure; slightly hard when dry;
 
no roots; abrupt and uniform boundary.
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San 'larcos soils have moderate to

high available moisture, and 

moderately rapid permeability,
 
a moderately deep 
root zone. The
hardpan is a slight impediment to 
roots and water. These soils
are high in organic matter in the 
-o'face soil and moderately high
in the subsoil. They are also hig' 
in base; and have base
ration of about 50 satupercent in the 
subsoil and more
in the surface soil. than 50 percent
The soils are 
medium in available potassium,
but deficient in phosphorus.
 

The San Marcos soils 
are found 
in the Tropical Premontane Moist
Forest zone and are 
used mainly for coffee production. Most of
the forests have been 
thinned out to provide partial 
shade for
coffee plants which 
are planted among the 
trees.
 

(MCa) San Marcos loam, 
0 to 1.5 percent slopes
 
This typical soil t-ith nearly level slopes occurs
one in two areas,
about four kilometers west of San 
M;,'cos and
kilometers northwest of San 

the other two

Marcos. 
 Their total extent is approximately 7.5 
square kilometers.
 

All of this soil 
is used for coffee production, for which
well suited and in some it is
places, citrus 
trees provide the needed
shade. It 
is also suited to row 
crops but these require good
management to 
protect the soil 
against erosion. (Capability

unit IIe-6)
 

(MCb) San Marcos loam, 1.5 
to 4 percent slopes
 
The typical soil 
with very gentle slopes occurs in the same
locality as the 
nearly level 
soil (MCa), with total 
extent
of approximately 
I.1 square kilometers.
interplanted with citrus and bananas 

.All of this soil,

except for small 
a area
used for the. production of coffee. 

is
 
The soil is well
to coffee, but suited
is also suited 
to most row crops. Simple
servation practices including contour 

con
tillage, minimum tillage,
the use of fertilizer, and the 
return of crop residues
soil are renuired for annual to the
 

rows crops. 
 Phere runoff is moderatelv rapid, a simple 
terrace 
system is needed. No snecial
nractices 
are 
needed for nerennial 
row crons. (Capability unit

Ile-6)
 

(1Cc) 
 San Marcos loam, 4 to 8 percent slopes
 

This soil 
with gentle slopes occurs 
in small areas throughout the qeneral area 
of San Marcos soils. 
 Its
is approximately 4.6 square kilometers, all 
total extent
 

of it used for
coffee production, for which it 
is moderately well 
suited,
under partial 
shade of citrus and bananas. 
 The soil is also
s'ited to annual 
row crops, 
which reouire a terrace system
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with grassed waterways for the protection of the soil, and
 
perennial row crops, which 
require only simple conservation
 
practices. (Capability unit IIIe-6)
 

(MCd) San Marcos loam, 8 to 15 percent slopes
 

This soil 
with stronq slopes occurs in moderate size areas
with a total extent of approximately 5.7 square kilometers,
 
practically all used for coffee production, with the 
exception

of a few small patches used for pasture. The soil is best
 
suited to coffee, citrus, and pasture. (Capability unit
 
IVe-6) 

(MCe) Ian Marcos loam, 15 to 30 percent slopes
 

This soil has moderately steep slopes and a total area of ap
proximately 9.0 square kilometers, all used for the produc
tion 
of coffee, except for about two percent, which is in pas
ture. The soil is best suited for pasture and the production

of coffee. The cultural methods used for growing coffee, serve 
to protect the soil against serious 
water erosion. (Capabi
lity unit VIe-2)
 

.MCLf) San Marcos-La Concha complex, 30 to 75 percent slopes
 

This complex consist of intermingled areas of San Marcos and
 
La Concha series in nearly equal proportions, pl"s a small per
centage of coliuvial land which occurs on the lo parts of 
steep slopes. The La Concha soils occur in areas where the 
volcanic ash is moderately coarse textured and has a loose 
sand layer in the lower section. The Sari Marcos soils occur
 
in areas where the ash 
is slightly finer textured, and is

weakly cemented to form a duripan. The soils of this complex
 
occur between the Pan American hiqhway on the west and La Concepci6n on the east, with a tetal extent of approximately 5.4 
square kilometers. 

The soils are used chiefly for coffee which is planted in 
par
tial shade of citrus and bananas plante] betwe.!n the rows of
 
coffee. The soils are best 
suited for coffee and pasture.

(Capability unit VIIe-2)
 

(MCMf) San Marcos-Masatepe complex, 30 to 75 percent slopes.
 

This soil 
complex with steep slopes consist of intermingled
 
areas of San Marcos and Masatepe soils in nearly equal pro-


I A*72" 



portions, plus 
a small )ercentage of colluvial
cupies some of the lower parts land which oc
cos soils have 

of steep slopes. Tt:e San Mara weakly cemented hardpan, whereas the
pe soils have Masatea strongly cemented one.
slightly All of the soils
to moderately eroded. are
This complex
ven kilometers south occurs about seof El
within Crucero and extends eastward to
seven kilometers of San Marcos.
approximately 18.2 square 
The total extent 
is
ki'iometers, 
including
area which has a 15-hectare
slopes that exceed 75 
percent.
all of this complex was used for the 

In 1969, almost

production of coffee,
except some 
small clearings 
used for pasture.
 

The soils of this 
complex are
they are 
best, suited for woodland, but
also suited for pasture,
under and for coffee
the prevailing management practices which 

production
 
in controlling erosion. are effective
(Capability unit VIIe-2)
 
(MCSe) San Marcos-San Ignacio complex, 
15 to 30 percent slopes

The San Marcos soils 
occur 
in a complex unit with
nacio soils in several areas the San Ig
south and east of El 

having moderately steep slopes
Crucero. 
 Their total
1.1 extent
square kilometers. is about
The San Ienacio soils,
ed from ash having its which are deriv
continuous 

origin in Volcan Santiago, are more
on 
the steeper slopes in the eastern
complex and extend into part of this
 
irregular pattern. 

the areas of San Marcos soils in
The San MarLos soils an 
the upper slopes are more common onin the western
ridge tops part of the complex and 
on
in the east. The proportions of each series 
are
about equal.
 

In 1969, all 
of this complex 
was used
It is moderately well 
for coffee production.
 

ral methods, but 
suited for coffee under present cultuis also suited to 
pasture and woodland.
(Capability unit VIe-2)
 

(M~sf) SanMarcos-San gnacio complex, 3n to 75 percentsloes 
This complex is similar to the one on 15 
to
but occurs on steeper slopes 30 percent slopes
in a broad area 
extending eastward from El 
Crucero and
five the Pan American highway to
kilometers of Ticuantepe. within
In addition to
and San Iqnacio soils, the San Marcos
colluvial 
soils are 
common
of steep slopes. Areas are at the base
of large size and have
tent a total exof approximately 11.3 
square kilometers.
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All of this soil was 
used for the production of coffee
1969. It is suited to this crop and 	
in
 

also for woodland and
pasture. 	 Fertilizer is 
needed for satisfactory yields of

coffee. (Capability unit VIle-2)
 

(MCSfg) San Marcos-San Ignacio complex, slopes 
more than 
/5 percent 

This complex similar the
is to one on 30 to 75 percent slopes
and occurs in the same 
general area. 
 The total 	extent is
approximately 11.4 
square kilometers. In 1969, all of it was
planted to coffee under a canopy of 
trees.
 

The complex is best suited 
to woodland, but is also to
suited
pasture and coffee production under management which
trols erosion. 	 con-

Because of steep slopes, the soil is difficult to 	work with machinery and requires 
hand cultivation.
The hand cultivation methods used 
in the present production
of coffee 
are effective in controlling erosion. 
 Fertilizer
is needed 	for satisfactory coffee yields. 
 (Capability unit
 

VI Ie-2) 


63. MERCEDES SERIES 
( 'D)
 

The Mercedes 
series consist of deep, well-drained soils derived
frcm old alluvium of volcanic 
ash. The 	soils occur on nearly level plains 	in three localities, as follows: 
 1) in the 	Ticomo valley near kilometer nine of the Pan American highway, south; 2) about
one kilometer southwest of Las Mercedes 
airport; and 3) about four
kilometers south of 
Bella Cruz. The Mercedes soils 
are associated
with Los Brasiles, 
Sdbana Grande, Motastepe, and Nejapa soils.
 

Representative Profile 
of Mercedes loam:
 

0 to 20 	centimeters, very dark grayish-brown, friable loam;

moderate, medium and fine granular structure; abundant very fine roots; slightly acid; abrupt and smooth
 
boundary.
 

20 to 42 	centimeters, dark-brown, friable loam; 
weak, medium

and fine subangular blocky structure; 
plentiful 	very
fine roots; neutral; abrupt and smooth 
boundary.
 

42 to 62 	centimeters, 
very dark-brown, friable 
loam; moderately

strong, medium and fine granular structures; plentiful

very fine roots; neutral; abrupt an(' smooth boundary.

Appears to be the 
buried surface of and older soil;
laboratory data indicate 
as much organic matter as 
in

the surface layer. 
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62 to 82 centimeters, dark-brown, 
friable loam; weak, medium
and fine subangular blocky structure; few very fine
roots; neutral.
 
82 to 105 
centimeters, dark yellowish-brown, friable sandy loam
with abundant very fine gravel; 
no roots; neutral.
 

The depth to the underlying sandy loam layer ranges
centimeters. from 80 to
The Mercedes scils, subject 120
 
to occasional 
flooding
have moderate permeability, moderately high available moisture capacity, and 
a deep root zone.
the Organic matter is moderately high
surface and generally moderate in the in
subsoil.
very high in exchangeable bases 

The soils are
and have base saturation of more
than 80 percent. Exchangeable potassium is medium, and phosphorus
is low in the subsurface, but 
limited data 
indicate that
modprate in the it is
substratum.
 

The Mercedes soils 
are in the

Moist Forest zone. 

subhumid transition of the Subtropical
However, forests have been 
removed, and the soils
are used mainly for crops with 
some small areas 
used for pasture.
 

(MDa) Mercedes loam, 0 
to 1.5 percent slopes
 
The typical soil 
on nearly level 
slopes occLrs
the settlement of Sbana Grande 

southwest of
totalling approximately 1.8
square kilometers. 

cotton, 7 percent 

In 1969, about 50 percent of it was in
in corn or sorghum, 14 
percent in pasture,
and 29 percent in urban 
uses.
 
The soils are 
well adapted 
to most intertilled row
because of the low erosion hazard, crops, and
 
required for the 

no special measures are
conservation of the soil. 
 Fertilizer, however, 
is needed for satisfactory yields. 
 (Capability unit I-i)

(MDa2) Mercedes loam, 0 to 
1.5 percent slopes, slightly eroded
 
This soil is similar to the typical 
soil but
the surface soil has lost some of
by erosion, and is also occasionally flooded.
It occurs 
in Ticomo valley and southeast of the
SAbana Grande, with a total 

settlement of
extent of approximately 3.2
kilometers. square
In 1969, 
about 52 percent of
sorghum, 19 it was in corn or
percent in subsistence crops, 
11 percent in cotton,
1 nercent in bananas, and 17 
percent in pasture.
 
The soil is well suited to 
most intertilled
needs protection against flooding and also 

row crops, but
 
places a diversion
to intercept runoff from adjacent higher lying 

in some
 
areas.
(Capability unit lIe-1)
 

(MDb) Mercedes lom, 1.5 
to 4 percent slopes
 
This soil on 
very gentle slopes is similar
but is slightly more to the typical soil
eroded, because of greater runoff.
of the area of this Parts
soil 
are also sub iect to occasional flooding.
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Occuring in the Ticomo valley and near Las Mercedes airport,

its total extent is approximately 2.8 square kilometers. In
 
1969, about 25 percent of the area was in cotton, 21 percent

in corn or sorghum, 3 percent in subsistence crops, 1 percent

in bananas, 13 percent in pasture, 3 percent in woodland, and
 
34 percent in urban use. Only about two percent of the area
 
was terraced.
 

The soils are well suited to most intertilled row crops but
 
require special practices to control runoff and in places pro
tection against overflow. A diversion is needed to intercept
 
runoff from adjacent higher lying areas in some places. Other
 
practices required are contour farming, minimum tillage, the
 
return of crop residues to the soil.the use of fertilizer, and 
a gradient terrace system. (Capability unit lie-I) 

64. MIRAMAR SERIES (MI)
 

The Miramar series consists of deep, moderately well to somewhat
 
poorly drained, fine-textured, very dark-brown soils derived from
 
old alluvium having its source in the surrounding uplands. They
 
occur on the broad flat plains along Rfo Drito in the southwest,
 
specifically extending from two kilometers south of Tola to within
 
1.5 kilometers of the Pacific coast. They are associated with un
differentiated Alluvial soils, Vertic soils, Colluvial land, and
 
with the San Rafael soils of the uplands.
 

The Miramar soils are similar to El Limo'n soils but are not as
 
well drained. They are also similar to the GUiscoyol soil, but
 
lack the gravelly subsoil or substratum.
 

Representat	 4 ve Profile of Miramar silty clay: 

0 Lo 34 	centimeters, very dark brown, friable to firm sil
ty clay; moderate, fine subangular blocky structure;
 
plentiful roots; medium acid.
 

34 to 57 	centimeters, very dark brown to black, firm clay;
 
strong, fine subangular blocky structure; plenti
ful roots; medium acid.
 

57 to 86 	centimeters, very dark brown to very dark grayish.

brown, firm clay; moderate, fine and very fine sub
angular blocky structure; few very fine roots;
 
slightly acid.
 

86 to 103 	centimeters, color and texture as above but layer
 
has some light-brown mottles; firm; very weak, fi
ne and medium subangular blocky structure; few very

fine roots; slightly acid.
 

103 to 122 	centimeters, dark-brown, friable to firm clay loam
 
to very fine gravelly clay; very few fine roots.
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The Miramar soils 
have moderate permeability, high available mois.ture capacity, and 
a moderately shallow root 
zone.
in organic matter in the 
They are high
Surface soil 
and moderately high
subsoil, and are well supplied with bases. 

in the
 
subsoil Base saturation of the
is about 70 percent. The soils are 
medium in available potassium and high in phosphorus.
 

The soils are in the warm tropical transitionmontane Moist Forest of the Tropical Prezone. 
 Most of the forests have
but some woodland been removed,
areas remain. 

for irrigated sugar 

The soils are used principallycane with sma!! arcas planted Lo rice andghum. sor

(MIa) Miramar silty clay, 
0 to 1.5 percent slopes
 
The typical soil 
with nearly level slopes 
occurs in fairly
large blocks, totalling approximately
About half of this 9.0 square kilometers.area is cropland while the rest is woodland. In 1969, about 28 
percent of the total
to area was planted
rice, mostly irrigated; 12 percent to
and 12 percent to corn 

bananas and plantains;

or sorghum; 5 percentand the rest was was in pasture;
in woodland. 
 The soil
and irrigated sugar cane 

is best suited to rice
and 
it has low suitabilities 
for other
 row rops.
 

The soil has 
slow runoff and seasonally has
table. Ditches are needed to drain the soil 
a high water
 
for most row
crops. (Capability unit 
IIIw-2)
 

(MIb) Miramar silty clay, 
1.5 to 4 percent slopes
 
This soil with very gentle slopes 
is similar to the 
typical
soil (Mia), but has 
slightly more 
rapid surface runoff.
total Its
extent is approximately 75 hectares, with about half
of it used as cropland and the 
rest as pasture.
about In 1969,60 percent theof cropland was in non-irrigated riceand 40 percent in corn 
or sorghum.
 

The soil 
is best suited to 

has 

rice and irrigated sugar cane and
low suitabilities for other crops, 
except where drained
by ditches. (Capability unit 
IIIw-2)
 

(Ml2a Mi,'marsilty clay, somewhat poorly drained variant,
0 to 1.5 percent slopes 

This soil with nearly level 

Miramar silty clay 

slopes differs from the typical
in being mottled below depths of 30 to
60 centimeters. 
than the 

It also occurs at slightly lower elevationstypical soil 
and 
is sub~iect to occasional 
inundation.
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The total extent is approximately 115 hectares, with 70 percent in irrigated sugar cane 
in 1969, 27 percent in pasture,
and 3 percent in bananas.
 

The soil is suited to rice, irrigated sugar cane, 
and pasture.
Drainage by 
a system of ditches is needed for other crops.
(Capability unit 
IVw-2)
 

65. MOMBAClO SERIES 
(MM)
 

The Mombacho series consists of deep and moderately deep, welldrained soils derived from volcanic ash. 
 They occur on moderately steep and 
steep lower slopes of Volcan Mombacho, south of
Granada and 
are associated with the 
Santa Teresa s(tIs. Loam
and clay loam types are mapped.
 

Representative Prof*ie of Mombacho loam:
 

0 to 26 
centimeters, very dark grayish-brown, friable

loam; moderate, medium and fine granular structure; abundant fine and very fine roots; 
slight
ly acid.
 

26 to 43 	centimeters, pale-brown, friable loam to 
sandy
clay loam; weak, medium and fine subangular blocky
structure; plentiful 
fine and very fine roots;

slightly acid.
 

43 to 59 	centimeters, very dark brown, very friable 7oam;
moderately strong, medium and fine granular structure; plentiful 
fine and very fine 
roots; neutral.
 
59 to 79 
centimeters, very dark grayish-brown, friable loam;
moderately weak, medium and 
fine subangular blocky
structure; plentiful 
fine and very fine roots; neutral; abrupt and smooth boundary.
 

79 to 103 	centimeters, brown, very friable sandy loam with
abundant pumice gravel; massive; very few fine
 
roots; neutral.
 

103 to 135 centimeters, brown, 
very friable sandy loam with
yellowish pumice gravel; massive:very few very

fine roots; neutral.
 

The Mombacho soils 
have moderate permeability, moderate available
moisture capacity, and a moderately deep
ter 	 root zone. Organic matis moderately high in both the 
surface and subsoil,, The amount
Df exchangeable bases 
is moderate, and base saturation is greater
than 65 percent. 
 Available potassium and phosphorus are 
both low.
 

11-479
 



The soils occur mainly in the Tropical Premontane Moist
ne and Forest zoare used mainly for the production of coffee under partial
shad e.
 

(MMf) Mombacho loam, 30 to 
75 percent slopes
 
The typical soil has 
steep slopes, rapid runoff, and is moderately eroded. 
 Depth of
from 60 to more 

the soil in various places range
than 100 centimeters with 
some
a scatterinq of areas having
rock fragments
extent of the on the surface.
soil is approximately 3.6 The total
 
In 1970, about square kilometers.
98 percent of 
it was planted to coffee and the
rest of pasture.
 

The soil 
is suited fcr pasture, 
fruit t-rees,
inder and for coffee
the prevailing nanagement practices which
protect the soil serve to
from excessive erosion. 
 Fertilizer, however, is required for satisfactory yields. 
 (Capability unit
V Ile-2)
 

(MMe) Mombacho clay loam, 
15 to 30 percent slopes
 
This soil 
with moderately stpep slopes
pical is similar to the ty-
Mombacho loam, except for slightly heavier 
texture.
is deep, moderately eroded, and has It
 
tered on the 

some stune fragments scatsurface. 
 The total 
extent is approximately 3.6
square kilometers. 
 About 82 percent of it 
was in coffee in
1970 and the 
rest in pasture.
 
The soil 
is best suited for pasture, 
and for coffee under the
prevailing management practices which
soil serve to protect the
against excessive erosion. 
 Fertilizer is required for
satisfactory yields of 
crops. (Capability unit Vle-2)
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66. ."ONTELIMAR SERIES (MN) 

The Inqenio Montelimar series consist of 
deep, well-drained,
dium-textured soils 	 mehaving a fragmented hardpan layer. 
 They are
derived from recent 
volcanic ash and 
dre underlain bv an 
older
soil develotped 
in 	clay wIhich appears to 
he 	a marine sediment. Thesoils occur on nearly level to 
very centlv sloning plains east and
southeast of Ingenin "ontelimar and are associated with the SanLuis soils in the loilands and with the San Rafael soils eoi theuplands. 

Representative Profile of Montelimar 
loam:
 

0 to 6 centimeters, very dark fine
brown, friable loam;

and very fine granular structure; abundant roots;

neutral; abrupt and 
smooth boundary.
 

6 to 28 centimeters, 
 very dark gra 'ish-brown, friable silty
loam; massive; abundant roots; neutral. 

28 to 55 	centimeters, dark yellowish-brown, friable silt

loam; massive; abundant roots; 
mildly alkaline;

abrupt arid undulating boundary.
 

55 to 65 centimeters, similar 
in color and texture to the
layer above but about 80 percent of the layer 
consists of brown talpetate fragments that 
are extremely firm when moist and very hard when 
 dry.
Roots occur betwieen talpetate fragments.
 

65 to 
 90 	centimeters, dark yellowish-brown, firm clay with
 
very fine aravel; fi',e 
and very fine subangular

blocky structure; 
fei, roots; neutral.
 

90 to 140 centimeters +, dark yellowish-brown, firm clay'.'ith very fine gravel; fine subangular blocky
structure; few roots; slightly acid.
 

The Talpetate layer occurs at depths of 50 
to 	70 centimeters below
the surface and 
is 	a slight hindrance to penetration of roots be-.
cause they can rass through the cracks into the underlying soil 
layer.
 

The lontelimar soils have moderate permeability, mode'ate available
moisture capacity, and a moderately shallow to moderatel, deeproot zone. Organic matter 
is high in the 
surface and subsurface
layers and moderately high belo,: 
down to the talpetate layer. The
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soils are high in exchangeable bases, lot, in available phospho
rus, and medium in content of notassium. 

The soils occur in the moist transition of the Suhtronical Dry
Forest zone. Forests have been removed,and tile soils are used
 
,lrincipall,, for the production of sugar cane under irrigation. 

(M1Na) 2'ontelimar loam, ) to 1.5 percent slopes 

The t,- )i,.]i level slopes occurs in one largeca nearly 
[lock and one medium size block along the Pacific coast, from
1 to 5 kilometers north of lasachapa, ith a total extent of 
approximately 5.5 square kilometers. In 1969, ahout 96 per
cent of the total area w'as in irrigated sugar cane, 3 percent
in coconuts, and I percent in pasture.
 

The soil is well suited to sesame, sorghum, and irrigated su 
gar cane, and moderately well 
suited to most other acclimated
 
crops. It is poorly suited to dry land rice.sugar cane, and 
plaintains, and 
usuited for bananas w;ithout irrigation.
 

Runoff from this soil is slow and erosion is not a serious 
hazard. Only simple conservation measures such as minimum
 
tillage, the return of cron residues 
to the soil, and the
 
use 
of fertilizer are required for its conservation. A sim
ple terrace system is needed for annual row crops, on slopes

with gradients of more than one percent. (Capability unit
 
IIe-5.2) 

(lNb) Montelimar loam, 1.5 to 4 percent slopes
 

This soil v-ith very gentle slopes occurs in small areas in
 
the same locality as the Montelimar loam, 0 to 1.5 percent

slopes. The soil has a moderately slow runoff, and some
 
areas are slightly eroded. The total extent of this soil
 
is approximately 2.1 square kilometers. 
 In 1969, about 48
 
percent of it was in nasture, 27 percent in irrigated sugar
 
cane, and 25 percent in corn, sorghum or kenaf.
 

The soil is suited to the same crops as on the nearly level
fontelimar soil (W~a) and renuires the same conservation 
measures. In addition, contour farming and a terrace system
with grassed waterways on lonq slopes are necessar" for annual 
row crons. (Capability unit IIe-5.2) 
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67. fECATEP10 SERIES 
(10)
 
The lecaterio series 
consists of deep, 
dark-colored Vertic soils
that are somewihat poorly drained and 
are underlain by
tum of Pumice. a thickTey occup\ level strato nearly levelsouth plainsof the hacienda "ecatepio, "hich is 

oest and
ahout 12 kilometersand eastnorth of Nandaime.
 

Representative 
Profile of Mecatepfo clay: 

0 to 20 centimeters, very dark-rayish-brown, very firmclay; strong angular and subanqularture with blocky strucfine to 
coarse aggregates; 
fine and very
fine roots common; medium acid; 
boundary 
clear and

smooth. 

20 to 
 46 centimeters, dark-gray, very 
firm clay; dark-brown
mottles common; same structure asaggregates above but fineare lacking; few rocts; medium acid;
boundary gradual and undulating. Thickness 26 to34 centimeters.
 
46 to 63 
 centimeters, dark-gray, firm clay; many brown mottles; moderately weak medium and 
fine subangular
blocky structure; 
few fine and very fine
slightly acid; roots;
boundary clear and 
undulating. 
 Thick..
ness 17 24
to centimeters.
 
63 to 79 centimeters, brorn, 
firm sandy clay loam 
to sandy
clay; massive; 
very few very fine
acid; boundary clear and 

roots; slightly

undulating. 
 Thickness 
9
to 16 centimeters.
 

79 to 95 centimeters, 
 brown, friable sandy loam with fewtles of yellowish brown; many 
mot

very few very fine gravels;very fine roots; slightly acid; boundaryclear and smooth.
 
95 to 120 
 centimeters, light yellowish-brown, very friable.


weathered pumice gravel. 
The Mecatepio series 
has slo, permeability, moderate available moisture capacity, 
and a moderately deep root 
zone.
content is moderately Iihb The organic matter
in the surface;surface and and moderate -in thein the subsoil. sub
but Th, soils are wellare deficient in supplied with basesphosphorus.The soils Their Dotassium contentoccur 
in the subtronical in medium.
transition of 
the Tropical Dr~y
Forest 
life zone.
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(MOa) Mecatepio clay, 0 to 
1.5 percent slopes
 

The typical soil on nearly level 
slopes 
has very slow runoff,
except for a small 
included area 
that has slopes greater than
1.5 percent. The 
total extent of 
this soil is about 1.7 square
kilometers. 
 About 40 percent of this total 

re, 

area is in pastu10 percent in irrigated pasture, 25 percent in 
open forest,
and 25 percent in irrigated rice. Because of the heavy texture
and poor drainage, the soil 
is somewhat difficult to work and
heavy equipment is necessary 
.
 The soil -isbest suited to
irrigated rice, 
sugar cane, 
and pasture. Indications are that
in the future more of this 
soil will 
be brouqht into cultivation
for rice. Rice receives one quintal 
of 10-30-10 fertilizer per
manzana. 
 Yields average about 40 quintales per manzana.
 
Erosion generally is not 
a problem, but drainage of the soil 
is
needed for most 
crops except rice and sugar cane 
under irriga
tion. (Capability unit IVw-2).
 

68. MALPAISILLO SERIES 
(MP)
 

The Malpaisillo series consist of deep and moderately deep, welldrained, moderately coarse textured soils derived from volcanic
ash. The soils when moist have 
a very dark brown surface layer and
a dark yellowish-brown subsoil 
ocuuring on the nearly level
dulating plains to unin the vicinity of Malpaisillo. 
 They are associated with the Olocot6n, San Gabriel, 
and El Estero soils, 
and with
Vertisols, and are somewhat similar to 
the Le6n and La 
Mora soils.
 

Representative Profile of Malpaisillo sandy loam:
 

0 to 20 centimeters, very dark brown, 
friable sandy loam;

very weak, medium and 
fine granular structure; few
fine roots; slightly acid; abrupt boundary.
 

20 to 35 
centimeters, very dark grayish-brown, friable san
dy loam; weak, medium and fine subangular blocky

structure; few fine roots; sliqhtly acid.
 

35 to 
 68 centimeters, dark yellowish-brown, friable loam;
very weak, medium and fine subangular blocky struc
ture; 
few fine roots; slightly acid.
 

68 to 95 
centimeters, very dark grayish-brown, very friable

sandy loam; massive; few fine roots; 
neutral.
 

95 to 150 centimeters, black sand with cinders; 
loose when
 
moist or 
dry; few fine roots; neutral.
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 r pia permeability, moderately high avai
lable moisture capacity, and a deep
moderate root zone. Organic matter is
in the subsoil and moderately high 
in the surface soil,
and amount of exchangeable bases 
is moderate.
55 percent or more Base saturation is
in tre 
surface and subsurface,
subsoil. but low in the
Available potassium is low and phosphorus is deficient.
 
The soils occur 
in the moist transition of the Subtropical Dry Forest life zone. Practically all 
areas 
are
the land cleared of forests and
used for crops. Because of
paisillo soils 

their 1'gjit texture, the Malare easy to work, but they are 
susceptible to 
wind
erosion.
 

(MPa) Malpaisillo sandy loam, 
0 to 1.5 percent slopes
 
The typical Malpaisillo soil 
on nearly level 
slopes occurs
areas that range in size from 10 

in
 
to approximately 450 hectares with 
a total 
extent of approximately 18.0
kilometers. square
Most of 
it is deep, but
moderately deep. This soil 

some small areas are
 
eroded. has slow runoff and is slightly
In 1968, about 75 percent of it was
percent in cotton, 10
in corn or sorghum, 9 percent in pasture, 5 percent
in urban areas, and 
I percent in installations.
hectares were terraced, mostly in the cotton 

About 700
 
fields.
 

This soil 
is well suited to sesame

well suited to 

and sorghum and moderately
most other acclimated crops.
sugar cane, It is poor for
and plantains; 
and unsuited to 
bananas and rice.
Simple conservation practices such 
as the return of crop
idues to the soil, cover and green 
res

manure crops,
of fertilizer are and the use
adequate for 
row crops. Additional practices which 
include crop rotation, minimum tillage, contour
farming, and 
a gradient terrace 

one percent are 

system where slopes exceed
essential for intertilled annual 
row crops.
(Capability unit 
IIe-2.2)
 

(MPb) Malpaisillo sandy loam, 
1.5 to 4 percent slopes
 
This soil on 
very gentle slopes occurs
imately 3 to 

in areas of approx260 hectares 
in size,

13.6 totalling approximately
square kilometers. 
 Most of the
small soil is deep, but some
areas are moderately deep. 
 The soil has moderately
slow runoff and 
is slightly eroded 
in most places. In 1968,
about 82 percent of the total 

in corn, 

area was in cotton, 7 percent
sorghum or sesame,

in pasture, 5 percent in woodland, 4 percent
I percent in installations, and I percent was
idle. About 85 
percent of the cotton
The soil fields were terraced.
is suited to the 
same

0 to crops as the typical soil on
1.5 percent slopes and requires the 
same conservation
practices. (Capability unit Ilie-2.2)
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(MPb2) Malpaisillo sandy loam, 
1.5 to 4 percent slopes,

moderately eroded
 

This very gently sloping soil occurs in areas that range in
size from 2 to 523 hectares. 
 Most of the soil is deep, but
 
one included area 
located about eight kilometers northwest

of Malpaisillo is moderately shallow. 
 Some small areas are
somewhat gravelly. Runoff from this soil 
is moderate, and
the soil is moderately eroded. The total 
extent of this soil
is approximately 10.2 
square kilometers. In 1968, about 54
percent of the total area was in cotton, 20 percent in 
corn,
sorqhum or 
sesame, 24 percent in pasture, and 2 percent in
 
subsistence crops. 
 About half of the cotton fields were ter
raced.
 

The soil is moderately well suited 
to peanuts, sesame, sorghum, and corn, 
but poor for other cultivated corimon crops.
It is unsuited to bananas and plantains. The same practices
as on the typical soil 0 to
on 1.5 percent slopes are adequate
for the conservation of this soil. 
 Terraces need closer spacing, however, because of more 
rapid runoff. (Capability unit
 
TTIe-2al
 

(MPc) Malpaisillo sandy loam, 4 to 
8 percent slopes
 

This soil on gentle slopes occurs in areas that range in size

from 5 to 98 hectares. Most of the soil 
is deep except for
about 35 hectares located two kilometers west of Malpaisillo

which is moderately deep. 
 The soil has moderately rapid
runoff, and most areas are moderately eroded. 
 The total extent

of this soil is approximately 2.5 square kilometers. 
 In 1968,
about 50 percent of the total 
area was in corn, sorghum or
 sesame, 22 percent in cotton, 22 percent in pasture, and 6
percent in woodland. About 80 
percent of the cotton fields
 
were terraced.
 

This soil is well suited to peanuts, corn, cotton, cassava,
sesame, and sorghum, and is moderately well suited to most
other acclimated crops but poor for rice, sugar cane, 
and
plantains; 
and unsuited for bananas. Row crops require the
 return of crop residues to the soil use
and the of fertilizers. Intertilled annual 
row crops need the same conservation
practices plus, minimum tillage, contour 
farming, and a gradient terrace system. (Capability unit TIle-2)
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(MPd) Malpaisillo sandy loam, 
8 to 15 percent slopes
 

This strongly sloping soil 
has depths that range from 60 to
90 centimeters. Some "areas of the soil which near
are

flows are also somewhat stony. 

lava
 
The soil occurs in areas from
5 to 100 hectares in size, totalling about 4.1 square kilome

ters. In 1968, about 29 percent was in cotton, sorghum, or
sesame, 23 percent in pasture, 16 percent in idle land, 
and 32
percent in woodland. Runoff from this soil 
is moderately

rapid, and the soil is moderately eroded. Because of this
high conservation hazard, this 
soil is best suited to pastu
re and woodland. (Capability unit IVe-2)
 

(MP2a) Malpaisillo loam, 0 to 1.5 percent slopes
 

This soil on nearly level slopes 
differs from the typical

in having a loam surface, which, 

soil
 
because of the finer texture,
has a higher available moisture capacity than the 
typical soil,
with generally higher yields. 
 The soil occurs in one area located about 10 kilometers northwest of Volcan Momotombo with 
a
total extent of 43 hectares, all 
of which is in woodland.
 

The soil is well suited to most acclimated crops, except bana-nas 
when this crop is not irrigated. This soil can 
be cropped
continuously because the conservation hazard is slightly 
to negligible. Conservation practices required for intertilled annual row crops and perennial row crops include minimum tillage

and the use of fertilizers. (Capability unit I-I)
 

(MP2a2) Mdlpaisillo loam, 0 to 
1.5 percent slopes, slightly
 
eroded
 

This slightly eroded soil on nearly level slopes is similar
 to the uneroded Malpaisillo loam (MP2a). It occurs in areas
that range 
 in size from five to approximately 250 hectares.

The soil has moderately slow runoff and is slightly eroded.
The total extent of this soil is approximately 18.0 square kilometers. 
 In 1968, about 78 percent of the total area was in
 
cotton, 15 percent in corn, 
sorghum or sesame, 6 percent in
pasture, and 1 percent in subsistence crops, installations and
urban areas. About one 
half of the cotton fields were terraced.
 

The soil has the same suitabilities as 
the uneroded Malpaisillo loam )n 0 to 1.5 percent slopes (MP2a), but yields 
are generally lower. Normal good management practices adequate
are 

to conserve the soil when perennial row crops are grown.
Intertilled annual 
row crops require practices such as the
return of crop residues to the soil, 
minimum tillage, contour

farming, and a gradient terrace system. 
 Fertilizer is needed
for all crops to obtain optimum yields. 
 (Capability unit lie-l)
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69. MONTERROSA SERIES 
(MR)
 
The Monterrosa series consists of deep, well-drained, very dark
grayish-brown soils derived from volcanic ash.
level to They occur on nearly
very gently sloping plains 
ini two 	localities:
nio Moriterrosa, which 	 (1) Ingeis located about 15 
kilometers northwest of
Chinandega; and 
(2) the 
vicinity of Asuchillo which 
is located about
17 
kilometers west-northwest of Chinandega.
 
The Monterrosa soils 
are 
associated with the Manzanillo soils which
are similar, and are 
also closely associated with Vertic soils which
occupy 	d(:'ressions 
or swales 
amonq the Monterrnra soils.
 
Representative Profile of Monterrosa 
loam:
 

0 to 15 centimeters, very dark grayish-brown, friable loam;weak, medium and fine granular structure; abundant 
very fine roots; slightly acid. 

15 to 43 centimeters, very dark brown, friable loam; moderatelystrong, medium and fine subangular blocky structure;abundant very fine roots; neutral. 
43 to 66 centimeters, dark-brown, friable loam; weak mediumand fine subangular blocky structure; plentiful veryfine roots; neutral. 

66 
to 120 	centimeters, dark yellowish-bron, friable loam; moderate, 
medium 	and fine subangular blocky structure; plentiful 
very fine roots; neutral.
 
120 to 
140 centimeters +, dark yellowish-brown with some yellowishbrown, very friable sandy loam; massive; few very fine
 

roots; neutral.
 
The Monterrosa soils have 
a moderate permeability, moderate
erately high 	 to modavailable moisture capacity, and
are moderately high 	 a deep root zone. They
in organic matter in
and moderate in the subsoil 	

the surface and subsurface
 
and the soils are well
exchangeable bases 	 supplied with
wlith 
a base 	saturation of about 75 percent.
able potassium is medium in 	 Availamount 	and phosphorus 
is high, in contrast to most 
soils in the Pacific Area.
 

The Monterrosa soils adjoin the 
Rancherfa soils on
tne La 	 the north and east,
Mora soils on 
the 'iest, and the 
Chinandega soils
and southeast and 	 on the south
are 
in the very moist transition of
Moist Forest 	 the Subtropical
zone. The forests have 
been removed, and the soils used
for crops, principally sugar 
cane and cotton.
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(MRa) Monterr&sa loam, 0 to 
1.5 percent slopes
 

The typical 
soil occurs *n numerous areas and has exa total
tent of approximately 5.75 square kilometers. 
 In 1969, it was
all used for irrigated sugar 
cane.
 

The soil is well suited to most intertilled row crops. Without irrigation, 
it is poor for bananas and fair for plantains
and sugar cane. Hith irrigation it is good for these three
crops. No special practices, except good farming methods, 
are
required for the conservation of this 
soil. (Capability unit
I-I) 

(MRa2) Monterrosa loam, 
0 to 1.5 percent slopes, slightly eroded
 
This soil has lost some of the surface soil by erosion , and
its total extent is approximately 1.1 
square kilometers.
1969, about 65 percent of it was 

In
 
in cotton, with practically
all fields terraced, 
18 percent in pasture, 9 percent in irrigated sugar cane, 
5 percent in non-irrigated cane, 
and 3 per

cent in corn.
 

The soil is suited to the same crops 
as the typical soil and
generally simple conservation practices, including contour 
farming, minimum tillage, use of fertilizer, and the return of crop
residues to the soil are required for most 
row crops. A gradient terrace system is required on long slopes that exceed
 one percent. (Capability unit lie-i)
 

(MRa3) Monterrosa loam, low phase, 0 to 
1.5 percent slopes
 

This soil differs in iosition from the typical soil as it occurs at the 
base of gently sloping areas and 
is bisected by
a shallow drainage way. 
 It is also occasionally flooded for 
a
short time. The total extent is approximately 80 hectares. 
 Of
this total, about 54 percent was in irrigated sugar 
cane in
1969, 23 percent in non-irrigated cane, and 23 
percent in

subsistenCe crops.
 

This soil is suited to the 
same 
crops as the typical soil
(MIRa), and simple conservation practices 
are adequate to protect this soil 
against erosion. Protection against overflow
is required if the soil 
is to be utilized for 
a wide variety
of crops. (Capability unit lIe-l)
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70. MASATEPE SERIES (MS)
 

The Masatepe series consist of moderately deep to deep, well drain

ed, medium-textured, medium acid to neutral soils derived from volca
nic ash. 	 They posses a duripan or talpetate layer of varied thickness
 
and occur 	on flat to moderately steep slopes in the vinicity of Masa
tepe, Jinotepe, and San Marcos.
 

Representative Profile of Masatepe loam:
 

0 to 9 centimeters, very dark brown, very friable
 
loam to sandy loam; abundant roots; neutral.
 

9 to 26 	centimeters, very dark brown, very friable
 
loam to fine sandy loam with a weak suban
gular blocky structure; abundant roots;
 
neutral.
 

26 to 50 	centimeters, dark-brown, friable very fine
 
sandy loam to silt loam; strong subangu
lar blocky structure; abundant roots;
 
neutral.
 

50 to 69 	centimeters, dark yellowish-brown, friable
 
silt loam; strong subangular blocky struc
ture; roots common; neutral.
 

69 to 74 	centimeters, dark-gray, hard, indurated
 
layer of talpetate.
 

74 to 80
 
or 92 centimeters, yellowish-brown, strongly
 

cemented layer.
 

80/92 
to 100 	centimeters, yellowish-brown material
 

with spots of red, weakly cemented.
 

100 to 136 	centimeters, dark yellowish-brown mate
rial with spots of brownish-yellow and
 
reddish-brown; weakly cemented.
 

136 to 150 	centimeters, dark reddish-brown, friable
 
loam; few roots.
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The Masatepe soils have moderate permeability, moderate available
moisture, and a moderately deep tc. deep root zone, and have
bulk density. 
 The soils are a low
high in organic matter and well
plied with bases, but supare 
deficient in pho.phorus.

tent Potassium conis medium.
 

The Masatepe soils 
are 

zone, however, most of 

in the Trupical Premontane Moist Forest
the forests have been life

partial shade for coffee plants which 

thinned out to provide

are planted among the 
trees.
 

(VSa) fiasatepe loam, 0 to 
1.5 percent slopes
 
This typical soil 
covers
planted almost entirely 

about 6.8 square kilometers and isto coffee, for whichIt is also, however, suited to 
it is well suited.intcrtilledcial practices are row crops. No speneeded for conservation of 
this soil. Phosphate fertilizer is necessary, however, for satisfactory yields.
(Capability unit 1-6)
 

(MSa2) Masatepe loam, moderately deep, 0 to 
1.5 percent slopes

This soil 
is 60 to 80 centimeters deep and 
covers about 1.1
square kilometers south and southwest of Masatepe used almost
exclusively for coffee, which is planted in partialis well suited to shade. Itcoffee, and yields under good managementthatinclude ddequate fertilizer are 
good.
 
The soil 
is also moderately well 
suited to
crops, most intertilled
and has rovw
a high suitability for pineapples, cassava, and
sisal. 
 No special practices 
are needed to 
conserve this 
soil,
but phosphate fertilizer is needed for satisfactory yields.
(Capability unit 
lie-6)
 

ISb)Masatepeloam, 1.5 to 4 percent slopes
 
This soil on 
very gentle slopes 
covers
kilometers and occurs less than 62.1 square
in association with
soil (f!Sa) on 0 to 

the typical Masatepe
 
with a few small 

1.5 percent slopes. It is used for coffee,
areas being in corn
moderately .,ell suited 
and citrus. It is also
to most intertilled
ple conservation practices including contour 

row crops, 
and sim
tillage, minimum tillage, farming, two-way
 
crop residues 

the use use fertilizer, and return of
to the soil are 
necessary. 
 (Capability unit 
IIe-6)
 

MSbjMasatepe loam. moderately shallow over hardpan, 1.5
to 4percent slopes
 
This soil 
is 40-to 60 centimeters deep
duripan layer. to the talpetate
It has lost some or
 
sion. total 

of its surface soil by eroT'e 
 area

about is i:.arly 4.4 square kilometers of which
percent is in coffee,

cent 35 percent in pasture, 15 peri. sugar cane, 
and 15 percent in corn.
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The soil is suited to 
most intertilled
Simple conservation practices are 
row crops and 
to coffee.
generally adequate
the soil 
except on to conserve
 

Under these 
long slopes planted annual
conditions, to row crops.
 

quired. 
terraces with qrassed waterways are re(Capability unit 
ITfe-6)
 

(MSc) Masatepe loam, 4 to 8 percent slopes
 
This soil 
covers 

cent 

about 33.2 square kilometers, 
of which 80 peris in cafee, 10 percent in pasture, 5 percent in 
corn,
 and about 5 percent in citrus and bananas.
constitute some Citrus
of the shade trees trees also
in coffee plantings.
 
The soil 
is well suited 
to coffee, and good yields 
can be 
ob
tained under good management and favorable conditions.
also suited to intertilled row It is
crops,
waterways but terraces
are needed cor with grassed
the conservation of
phate fertilizer is essential the soil. Phosfor optimum yields. 
 (Capability unit Ille-6)
 

loam- oderately shallow over hardpan,

8 percentslopes 4 to
 

This soil 
is similar to 
the Masatepe (MSc)
to 60-centimeters deep to 
soil but is only 40the talpetate laver or
covers less than duriDan. 
 It
6.0 square kilometers with 95
in coffee. percent of
A few small areas it
 are in corn and 
pasture.


The soil has the 
same 
as the Masatepe soil 
suitability and management requirements
on similar slopes 
(MSc), but yields are
lower when moisture distribution is 
not favorable.
of crop residues to The return
the land and the
manure crops use uf cover and green
are desirable practices to
matter for maintain the organic
intertilled innual 
row crops. (Capability unit
IIIe- 6)
 

_(MSc3) Masatepeloam, shallow over hardpan, 4 to 
8 percent

slopes 

This soil 
is only 2 5-to 4 0-centimeters deep above the duripan
layer, and 
covers 
less than 
1.2
cent of the square kilometers.
area Forty peris in coffee, 40 percent in citrus and corn,
and 20 percent in pasture.
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The soil is of low suitability for most intertilled row crops,
 
but is suited to coffee and pasture. Practices to build up
 
the productivity, including the use of fertilizer and cover and
 
green manure crops, for this soil, are essential. (Capability
 
unit IVe-6)
 

(MSd) Masatepe loam, 8 to 15 percent slopes
 

This soil on strongly sloping or rolling areas covers nearly
 
11.6 square kilometers. It is mostly moderately deep but in
cludes areas that are moderately shallow and shallow. It is
 
associated with the smoother and also with the steeper Masa
tepe soils. Ninety-five percent of the total area of this
 
soil is in coffee, with the remainder in citrus, corn, and
 
sugar cane.
 

Because of rapid runoff from this soil, it is best suited to
 
coffee, pasture, and tree crops. Fertilizer, especially one
 
high in phosphorus, is essential for coffee. (Capability unit
 
IVe-6)
 

(MSe) Masatepe loam, 15 to 30 percent slopes
 

This soil on moderately steeps slopes zovers about 10.0 squa
re kilometers, most of it 60-to 90-centimeters deep and some
what eroded. Some areas are, however, as shallow as 25 centi
meters. The latter occur not only on moderately steep slopes,

but on gentle slopes of which they include. The soils on the
 
gentle slopes are very ine.tensive. Eight percent of the total
 
area of this map unit is in coffee for which it is well suited
 
and the rest in pasture. Fertilizer is used for the produc
tion of coffee, which is planted by hand on hillside benches
 
or terraces without destroying the surface mulch of leaf de
bris, and is protected from the sun by partial shade. Al
though runoff is rapid, the high permeability of the soil,
 
the surface mulch, and the hillside terraces serve to protect
 
the soil against erosion. (Capability unit Vie-2)
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71. MATEARE SERIES (MT)
 

The Mateare series consist of moderately deep to moderately shallow,

well-drained soils derived from pumice. 
 They occupy very gently

sloping to moderately steep areas in Los Brasiles valley, and are

associated with the but are
Bella Cruz soils, shallower and gener
ally lack a talpetate layer and a clay subsoil and appear to be

truncated Bella Cruz soils. 
 They are also associated with steep

lands.
 

Representative Profile of Mateare loam:
 

0 to 7 centimeters, dark-brown, friable loam; medium and
 
fine granular structure; abundant fine roots; sligh
tly acid; boundary abrupt and smooth.
 

7 to 21 	centimeters, very dark grayish-brown, friable loam;
 
medium and fine granular structure; few fine roots;

slightly acid; boundary clear and smooth.
 

21 to 46 	centimeters, dark yellowish-brown, very friable 
coar
se 
sandy loam; massive; slightly acid; boundary abrupt
 
and smooth.
 

46 to 70 	centimeters, very pale brown, loose, 
fine and very

fine gravel of pumice.
 

The Mateare soils have moderate permeability, moderately low avail
able moisture capacity, and generally a moderate shallow root zone.

Organic matter content is moderate 
in the surface and subsurface
but low in the subsoil. They have a moderate amount of exchangeable

bases, base saturation Df the subsoil 
being more than 65 percent.

Available potassium and phosphorus content is medium, and phosphorus
 
is also medium.
 

The Mateare soils occur 
in the moist transition of the Subtropical

Dry Forest life zone are
and used mostly for pasture, except some

of the smoother areas, which are used for 
intertilled annual row
 
crops. 

(MTb) Mateare loam, moderately shallow 1.5 to 4 percent
 
slopes 

The typical soil on very gentle slopes occurs in a number of

small areas that 
have lost 	some of their original surface

soil 
by erosion. The total extent is approximately 1.1 square

kilometers. In 1968, about 7 percent of the soil 
was used for

cultivaLed crops of corn or sorghum, 65 percent for pasture,

and 28 percent was in urban areas.
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The soil is moderately well 
suited to sesame, corn, and sorghum, is poor for most other crops, and unsuited for bananas.
Simple conservation practices that 
include contour farming,
minimum tillage, use of cover and 
green manure crops, fertilizer, and the 
return of crop residues to the soil 
are necessary for intertilled annual 
crops. A terrace system with grassed waterways is needed on 
long slopes. (Capability unit IIIe-3a)
 

(MTb2) 
 Mateare loam, shallow, 1.5 
to 4 percent slopes
 
A few areas of severely eroded Mateare loan 
having soil depths
of 25 to 40 centimeters have 
been mapped wittli a total extent
of approximately 90 
hectares. In 1968, 
about 5 percent of it
was in cotton, 14 percent 
in cultivated crops of corn 
or sorghum, and 81 percent in pasture.
 

The soils is too 
shallow for economic crop production and 
are
best suited to pasture. (Capability unit IVs-2)
 

(MTc) Mateare loam, 4 to 8 percent slopes
 

This soil 
has a total extent of approximately 2.3 square kilometers and 
is commonly more than 6 0-centimeters thick,
some included areas but
have depths of 40 In
to 60 centimeters.
1968, about 20 percent of the soil 
was used for corn or sorghum, 40 percent for pasture, and 40 percent in woodland.
Much of the cropland was terraced.
 

The soil is moderately well 
suited to cotton, corn, 
cassava,
and kenaf; well suited to 
sorghum and sesama; 
and poor for most
other crops; 
it is unsuited for bananas. 
 For annual row crops,
terraces with grassed waterways plus simple conservation practices are needed. (Capability unit IIIe-3.1)
 

(MTd) Mateare loam, 8 to 
15 percent slopes
 

Runoff from this strongly sloping soil 
is moderately rapid, and
the soil is moderately to severely eroded. 

range from 40 

Soil depths commonly
to 80 centimeters. 
 The total extent of the soil
is approximately 4.2 
square kilometers. In 1968, about 6 percent was in corn 
or soi-ghum, 
1 percent in cotton, 39 percent in
pasture, and 54 
percent in woodland.
 

Because of the hiah conservation hazard, this 
soil 
is best suited
for pasture. (Capability unit IVe-2)
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(MTe) Mateare loam, 15 
to 30 percent slopes
 

This moderately steep soil 
occurs 
in small areas to{Lalling

approximately 2.7 square kilometers. In 1968, about 6 percent was planted to cotton, 2 percent 
to corn or sorghum, 32
percent was 
in pdsture, 56 percent in woodland, and 4 percent
in urban areas. 
 Because of rapid runoff, this soil is best
suited 	to 
pasture and woodland. (Capability unit VIe-1.2)
 

(MTd_) 	Mateare gravelly sandy loam, very shallow, 8 to 15
 
percent slopes
 

This soil is severely eroded, is less than 
25-centimeters
thick, 	 and has lost many of the features of the typical Mateare soil. The available moisture capacity is low, 
and the
root zone is very shallow. The total 
extent 	is approximately 4.0 	square kilometers. In 1968, 
about 8 percent of it was
in corn or sorghum, 7 percent in cotton, 2 percent in subsistence crops, 78 percent in pasture, and 5 percent in urban
 
areas. 

Because of its shallowness and the hazard of further erosion,
this 
soil is best suited for pasture and woodland. (Capabi
lity unit VIs-3)
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/Z. 
 MASAYA SERIES (MY)
 

ed, 	very dark 

The 	Masaya series comprises deep and moderately deep, well-draingrayish-brown soils with dark-brown
are underlain by 	 subsoil that
a continuous duripan lO-to
that are 	 15-centimeters
developed 	 thick
in volcanic ash.
level to gently sloping plains 

The soils occur on nearlyin the vicinity of Masaya and extend about eight kilometers 
te the north.
 

Representative Profile of Masaya 
loam:
 
0 to 17 centimeters, 
very dark grayish-brown, 
very friable 
 loam; weak, medium and fine granular
structure; abundant roots; 
neutral.
 

17 to 
 36 centimeters, 
very dark brown to very dark grayish-brown, 
very friable loam to 
very fine sandy
loam; weak, fine subangular blocky structure;
abundant very fine 
roots; neutral.
 
36 	 to 77 centimeters. dark-brown, very friaLle loam tosilt loam; weak, medium and fine subangularblocky structure, grading 
to
blocky in the 	

medium subangular

lower half; abundant tc plentiful 	very fine 
roots; neutral.
 

77 to 
 90 centimeters, dark 
reddish-brown, friable loam
to silt 
loam; weak medium and fine 
subanqular
blocky structure; plentiful 
very fine roots;
neutral 
abrupt smooth boundary.
 
90 to 102 centimeters, red, 
very firm duripan; very
hard when dry; neutral; abrupt smooth bound

ary.
 
102 to 
 120 	centimeters, dark-brown, friable clay loam;
moderately strong, medium and fine subangular
blocky structure; very few very fine roots;
neutral. 
 This layer 
is part of a buried soil.
 

The depth to the duripan ranges 
from about 70 
to 90 centimeters
and 	varies in thickness from 10 
to 20 centimeters.
is slowly permeable 	 The duripan
to water, but 
impermeable to
which spread out top of 	 plant roots
on 
 the pan and pass
cracks 	 through occasional
into the 
soil material 
below the 
pan.
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The Masaya soils are high in organic matter in the surface layer
 
and moderately high in the subsurface. They have moderate per
meabilitymoderately high available moisture in the surface layers
 
and moderate in the subsoil and a deep to moderately deep root
 
zone. The soils are well supplied with bases and have base sat
uration of more than 70 percent in the subsoil. The soils are
 
low in fertility, with medium amounts of available potassium and
 
deficiency of phosphorus.
 

The rMasaya soils are associated with the Nindirf and Zambrano soils.
 
The latter has a duripan also, but it is not as red and is more frag
mented. The Nindiri soils lack a duripan and are underlain by scoria.
 

The Masaya soils occur in the warm tropical transition of the sub.
tropical moist forest zone.
 

(MYa) Masaya loam, 0 to 1.5 percent slopes
 

The typical soil having nearly level slopes has a total extent
 
of about 6.2 square kilometers. It includes the town of Masa
ya and extends as far north as three kilometers. In 1969, about
 
40 percent of the total area was in cotton; 20 percent in corn,
 
rice, peanuts, and beans; 10 percent in pasture; and the rest
 
urban.
 

The soil is well suited to most acclimated row crops, including
 
tobacco, but poor for bananas. No special conservation practi
ces are required for this soil. A desirable practice is the
 
retention of crop residues on the land to protect the soil when
 
the land is barren of crops. Fertilizer, especially one high
 
in phosphorus, is needed for satisfactory crop yields. (Capa
bility unit 1-5)
 

(MYa2) Masaya loam, 0 to 1.5 percent slopes, slightly eroded
 

This soil differs from tile typical soil in having lost up to 
25 percent of the surface soil by water erosion . Slopes are 
near the upper end of the slope range, and runoff is more racid 
than on the typical soil. The total area is approximately 1.7 
square kilometers. In 1969, about 70 percent of it was in corn, 
rice, peanuts, and beans; 6 percent in subsistence crops of va
rious kinds; 17 percent in pasture; and 7 percent in woodland. 
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The soil is suited to 
the same crops as
requires simple practices to 
the typical soil but
 conserve
grown that do not provide an 

the soil when crops are
adequate cover.
clude The practices incontour tillaqe, minimum tillage, the 
use of fertilizer,
and return of crop residues the
to
ple terrace system is needed for annual 
land. In addition, 
a sim

row 
crops, (Capability unit Ile.-5.1)
 

(MYh) Masaya loam, 
1.5 to 4 percent slopes
 
This soil 
having very gentle slopes
one is more extensive than
with nearly level the
slopes, with 
a total area
12.8 square kilometers. of approximately
The soil is similar to
hut some areas the typical soil,
have lost part of the surface soil
sion. by water ero-
Of the total area

rice, peanuts, and 

in 1969, about 50 percent was in corn,
beans; 25 
percent in cotton;
veqetables, such I0 percent in
as 

subsistence crops; 

cassava, melons, and tomatoes, and various
5 percent in pasture; and the 
rest urban.
 
The soil is suited to the 
same 
crops as the typical soil and
requires simple conservation practices.
tem A simple terrace
is also needed for annual sysrow crops.
of the fields in In fact, about a third
cotton 
in 1969 were 
terraced.
essential Fertilizer is
for satisfactory yields. 
 (Capability unit Ile-5.1)
 

(MYc) Masaya loam, 4 to 
8 percent slopes
 
This soil 
with gentle slopes is similar to
but has lost the typical soil
some of the (MYa)
surface soil
mostly deep, but 

by erosion. The soil
some areas 
are moderately deep. 
is
 

tent is approximately 2.2 square kilometers. 
The total ex

of it was in corn, and beans About 40 percent
in 1969, 
22 percent in cotton, 
15
percent in vegetables and subsistence crops, 
and the rest in
pasture.
 

The soil is adapted to the 
same crops as the 
typical soil, 
but
because of greater runoff, complex practices
the conservation of required for
the soil when annual row 
are 


Those practices include crops are grown.
a terrace 
or concrete outlets. !
system with grassed waterways
4here the surface is protected by the
crop, simple conservation practices
gently sloping units of this 

an indicated for the very
soil are adequate.
essential for satisfactory yields. 
Fertilizer is
(Capability unit IIle-5)
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(MYd) 
 Masaya loam, 8 to 15 percent slopes
 

This soil, 	1raving strong slopes, 
is similar 	to the typical soil,
but has 
a thinner surface layer because of erosion. It occurs
mostly in a broad north-south band adjacent to 
the Zambrano
soils north of Masaya. Its e;xtent
total is approximately 3.1
square kilometers, including 
a 30-hectares area which 
is shallow
and has slopes that are 
less than eight percent. The soil of
this mapping unit is used mainly for crops, 
and only about 10
percent is 	used for pasture. 
 In 1969, about 75 percent of the
total area 	was used for 
corn and beans, 10 percent for cotton,
and 5 percent for subsistence crops.
 

Because of 	rapid runoff and 

soil 

the high risk of erosion, the
is best suited for pasture. (Capability unit IVe-5)
 

73. MANZANILLO SERIES (MZ)
 

The Manzanillo series consists of deep, well-drained, medium-textured soils formed from relatively recent volcanic ash 
in the
upper part 	of the profile and 
from older, finer-textured, and 
more
yellowish and reddish volcanic ash in the lower part. 
 The soils
occur on the undulating tc 
rolling plains north of Chinandega in
the vicinities of Mar.zanillo, Asuchillo, Aposentillo, and Jiquilillo, and 	they are associated with the Santa Marfa, Argentina,
and Chorrera soils; with Vertic and Allvvial soils; Vertisols;

and adjoin 	mangrove swamp in some places,
 

Representative Profile of Manzanillo loam:
 

0 to 18 	centimeters, black friable loam; weak, medium
 
and fine granular structure; abundant fine
 
roots; neutral. 

18 to 58 centimeters, 
very dark brown, friable silt
 
loam; moderately weak, medium subangular

blocky structure; abundant fine roots; abrupt

and smooth 	boundary; neutral.
 

58 to 91 centimeters, 
very dark grayish-brown, friable
 
silt loam; structure as in horizon above;

abundant fine roots; 
neutral.
 

91 to 109 centimeters, dark reddish brown, 
friable loam
 
to 
silt loam; 	weak, medium subangular blocky

structure; 	abundant fine 
roots; neutral.
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109 to 
 125 centimeters, 
dark reddish-brown friable to
firm silty clay loam to 
silty clay; moderate
medium subangular blocky structure; 
abundant
fine roots; slightly acid.
 
125 to 
 165 centimeters, dark reddish-brown, 
firm clay;
moderately strong, coarse mediumsubangular blocky structure; 

and fine 
few fine roots;slightly acid.
 

The Manzanillo soils 
are similar to
upper 80 the Chinandega soils
to 90 centimeters, in the
but are underlain by 
a dark reddishbrown old 
buried soil.
 
The soils are 
moderately permeable, have
ture capacity, and 

a high available moisa thick root
ately high zone. Organic matter is moderin the surface and
erately high 
upper subsoil. The soils are modin exchangeable bases
57 percent in the surface soil 

and have a base saturation of
 
soil. They are 

and about 70 percent in the sublow in phosphorus and 
potassium.
occur The soils
in the very moist transition of the Subtropical
est life zone. Moist For-
They are cleared of 
forests and
crops and used mainly forto a smaller extent for pasture. 
(MZh) Manzanillo loam, 
1.5 to 4 percent slopes
 
This soil on 
very gentle slopes is located mostly from 8 to
kilometers northwest and west of El 

20
 
Viejo.
that range in size It occurs in areas
from 2 to more 
than 200 hectares.
extent is approximately 16.75 The total
square kilometers.
deep, The soil is
has medium runoff, and much of the soil 
is slightly to
moderately eroded.
 

In 1968, 83 percent of the 
total area
ces, 10 percent was in cotton with terrain irrigated sugar cane, 4 percent in pasture,
and 3 percent 
in corn or sorghum.
 
The soil is well suited to sesame, peanuts, cotton,ghum, and cassava, corn, sorand moderately well
cane suited to rice,
and plantains. sugar
hen irrigated, ti .e soil 
is well suit'd
to the last three crops.
 
Conservation practices for intertilled annual
the return row crops include
of crop residues to 
the soil,
tour farming, minimum tillage, conand a gradient terrace
needed for all 

system. Fertilizers 
crops in order to are

obtain satisfactory yields.
(Capability unic lle 1)
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(MZc) Manzanillo loam, 4 to 8 percent slopes
 

This soil on gentle slopes occurs mostly in the same locality
 
as the soil on 1.5 to 4 percent slopes (MZb) and occurs in areas
 
that range in size from 2 to about 150 hectares, with a total
 
extent of approximately 11.4 square kilometers. The soil is
 
more than 90-centimeters deep and is moderately eroded. About
 
80 percent of the total area was in cotton, with terraced fields,
 
in 1968, 12 percent in pasture, 4 percent in corn or sorghum,
 
3 percent in woodland, and 1 percent in subsistence crops.
 

The soil is suited to the same crops as the typical soil on 1.5
 
to 4 percent slopes (MZb), has a medium runoff and requires
 
simple conservation practices such as the return of crop residues
 
to the soil, the use of fertilizer, and minimum tillage for
 
row crops. Intertilled annual row crops needs the same prac
tices plus a gradient terrace system with grassed waterways.
 
(Capability unit IIIe-1)
 

(MZd) Manzanillo loam, 8 to 15 percent slopes
 

The soil on strong slopes occurs in the same locality as the
 
other units of Manzanillo soil on 1.5 tj 4 percent slopes (MZb).
 
It has rapid runoff, and the soil is moderately eroded, and oc
curs in areas that range in size from 4 to 100 hectares, with
 
a total extent of approximately 5.3 square kilometers. In 1968,
 
about 55 percent of the total area was in cotton, with about
 
two-thirds of the fields terraced, 22 percent in pasture, 18
 
percent in woodland, 4 percent in corn or sorghum, and 1 per
cent in sugar cane.
 

Perennial row crops such as cassava, sugar cane, bananas, and
 
plantains can be grown on this soil providing special practi
ces, such as a gradient terrace system with suitable outlets,
 
are used. Contour farming is also necessary as well as the use
 
of fertilizer. Because of the high erosion hazard, it would be
 
unprofitable to use the necessary special practices for the
 
production of intertilled annual rov crops, and the soil is
 
best suited to pasture. (Capability unit IVe-1)
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74. NAHUALAPA SERIES 
 (NA)
 
The soils of the 
Nafialapa series
cessively drained, 
 consist of deep, somewhat exloamy sand of coastal
from sandy deposits which areas. They
have been are derived
The soils blown
have nearly level in from the nearby beach.
to
of Lake Nicaragua, very gentle slopes along the coast
about five kilometers northeast of Rivas.
 

Represent-tive Profile of Nahualapa loamy sand:
 
0 to 
 49 centimeters, 
very dark grayish-brown, 
very friable loamy sand; structureless; plentiful
in the roots
upper 20 centimeters but few below this
depth; medium acid; abrupt srooth boundary.
49 to 
 66 centimeters, dark yellowish-brown 
loamy sand;
structureless; 
very few roots; neutral.
66 centimeters, dark-brow.i,


to 103 

friable sandy loam;
medium and fine subangular blocky structure;
few roots; 
neutral; abrupt and smooth boundary.
103 to 
 140 centimeters, 
very dark grayish-brown, 
loose


sand; no 
roots.

The Nahualapa soils 
have moderately rapid permeability, moderately

low available moisture, and 
a deep
amount of ornanic matter and 

root zone, and have 
a moderate
saturation is hirth, 
are wiell sunplied with
-otasSium bases. Base
content 


content apnears 
is medium, and Phosphorus
to b, hich.
 

The soils are 
in the humid transition of the Tropical Dry Forest

life zone and were 
originally covered by vegetation typical of
sandy beaches.
 

NAbNahualaaloamy sand, 
1.5 to 4 erent slopes

The Nahualapa loamy sand has 
a total
square kilomenters. extent of nearly 3.7
Most of this
but included is an 

soil has very gentle slopes
area

level slopes, also 

of about 40 hectares that has
an area nearly

ranging from 4 to 

of about 35 hectares having slopes
8 percent.
contiguous 
to Both of these small 
areas 
are
the main body of Nahualapa loamy sand and
in improved pasture. 
 are
has improved pasture 
The main body of Nahualapa loamy sand
on 35 percent of
30 percent, irrigated sugar 

it, corn and sorghum on
cane on 
15 percent, and
peanuts irrigated
on 20 percent.
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The soil is suited to peanuts and sesame with irrigation.

Otherwise it is best suited to pasture. Sitlple good mange
ment Pnactices are adequate to conserve the soil. (Capabi
lity unit IVe-7)
 

(NA2h) Nahualapa sandy loam variant, 1.5 to 4 percent slopes
 

This variant on very gentle slopes occurs in a narrow north
south strip between Nahualapa loamy sand and Ingenio Dolores
 
clay loam. It's total extent is about 50 hectares. The soil
 
differs from Nahualapa loamy sand in the texture of the 
sur
face and the subsoil which is sandy loam. Consequently, it
 
has a higher moisture capacity and more available moisture for
 
the growth of plants.
 

About 40 percent of this soil was used for production of pea
nuts, 10 percent for sugar cane, and the rest for improved pas
ture. The soil is moderately well suited to most row crops,
 
except cotton, rice, cassava, kenaf, sugar cane, bananas, and
 
plantains. Simple conservation practices are required for the
 
conservation of this soil. A gradient terrace system with gras
sed waterways is also needed for intertilled annual row crops.

(Capability unit Ille 2a)
 

75. NINDIRI SERIES (ND) 

The Nindiri series consist of deen and moderately deep, well
drai,,11O,, rapidly permeable and friable soils derived from vol
canic ash. They overlie a layer of scoria. The soils occur on 
gently undulating plains north Of Ticuantepe and near the town nf 
Nindirf. They are associated with the Zambrano soils. The Ne
japa, flasaya, Cofradfas, and San Ignacio soils adjoin or sur
rouna the Nindirf soils. 

Representative Profiie of Nindirf loam:
 

0 to 18 centimeters, very dark grayish-brown, friable 
loam; weak, medium and fine granular structure; 
abundant roots; neutral. 

18 to 38 centimeters, dark grayish-brown, very friable 
loam; weak, medium and fine granular structure; 
abundant roots; neutral. 

38 to 60 centimeters, dark grayish-brown, friable sandy 
loam; massive; abundant roots; neutral. 
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60 to 85 centimeters, dark-brown, 
friable loam; massive;
abundant roots; 
neutral; abrupt and smooth
 
boundary.
 

85 to 
 100 centimeters +, dark yellowish-brown 
very friable,
gravelly sandy loam of scoria; massive; 
neutral.
 
The Nindirf soils 
have rapid permeability, moderately high available moisture capacity, and a thick root 
zone. Content of organic
matter is moderate but moderately high
soils in the surface soil. The
are moderately high in exchangeable ba'ses
uration of more and have bLse satthan 70 percent in all 
layers.
potassium is high, Readily available
but phosphorus 
is very low.
 
These soils occur 
in the warm 
tropical transition of the
ical Moist Forest zone, Subtiopbut forests have been 
removed and the
soils are now 
used for crops.
 

(NDa) Nindirf loam, 0 to 
1.5 percent slopes
 
The typical 
soil on nearly level 
slopes is slightly eroded
with a total extent of approximately 5.3 square kilometers.
Most of the soil 

moderately deep. 

is deep, except about 30 hectares which is
 
percent 

In 1968, about 25 percent was in cotton,
25 in grain crops, such as corn 
and sorghum, 14
cent in pasture, 15 in subsistence crops, 
per

14 percent in urban areas, and 
7 percent in vegetables crops.
 

The soil is well 
suited to peanuts, sesame, corn, cotton,
grain sorghum, and 
cassava, and 
is moderately well 
suited
to most other 
row crops, 
except bananas.
 
The erosion hazard for annual 
roi-i croos 
is moderate, and
simple practices such 
as
fertilizer, and the 

contour tillage, minimum tillage,
return of crop residues
required for its to the soil are
conservation. 

cent, !ihere slopes exceed one pera simple terrace 
system is needed. (Capability unit
IIe-2. 1)
 

(PDh) Nindirf loam, 1.5 
to 4 percent slopes
 
This soil on 
very gentle slopes has
imately 13.3 square a total area of approxkilometers. 
 Most of the soil
but does include is deep,
about 260 hectares which 
is moderately deep.
In 1968, about 44 
percent of it was 
in such crons as corn,
sorghum, dryland rice, beans, and peanuts;
ton, 29 percent in cot9 percent in subsistence crops,
percent in Plantains, and 

8 percent in Dasture, 4
6 percent in cassava, tomatoes and
squash
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ihis soil has the same suitabilities as tne typical soil on
 
nearly level slopes (NDa) and the same management practices
 
are required. However, because of slightly more 
raoid runoff
 
from this soil, a terrace system with grassed vaterways is
 
essential to conserve the soil. (Capability unit lIe-2.1)
 

(NDc) Nindirf loam, 4 to 8 percent slopes
 

This soil on gentle slopes has a total extent of approximately

6.8 square kilometers. Most of the soil is deep, except for
 
59 hectares which is moderately deep. In 1968, about 46 per
cent of the total area was in grain crops, 21 percent in pas
ture, 12 percent in cotton, and 21 percent in such crops are
 
as citrus, pineapples, cassava, bananas, melons, squash, and
 
onions, with 
most of the crops in small fields.
 

The soil is moderately well suited to the same crops as the
 
typical soil 
(0a), but since runoff from this soil is greater,

additional conservation practices are needed to control ero
sion, when annual row crops are grown. These practices include
 
the return of crop residues to the soil, minimum tillage, con
tour farmin, and a gradient terrace system with grassed water
ways. (Carb-iity unit Ille-2)
 

(NDd) Nindirf loam, 8 to 15 percent slopes
 

This strongly sloping soil ranges in depth from 25 to more
 
than 90 centimeters, but most of it is deep. It occurs
 
near streams and has rapid runoff, and as a result, the soil
 
is moderately eroded in most areas to severely eroded in
 
others. Their total extent is approximately 1.6 square kil
ometers.
 

Because of the 
high erosion hazard, the soil is not suited
 
to annual row crops, but is best suited to pasture. Peren
nial row crops such as castor beans, sisal, and 
cassava can
 
be grown, but conservation measures such as contour farming,
 
use of cover and green manure crops, fertilizer, and a ter
race system are required. (Capability unit IVe-2)
 

(ND2b) Nindirf fine sandy loam, 1.5 to 4 percent slopes
 

This soil differs from the typical soil in having a coarser
 
texture and more rapid permeability. It is more droughty

than the typical soil when rains are not well distributed,

and is slightly eroded. The soil has a total 
areas of ap
proximately 14.1 square kilometers including 22 
hectares with
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0 to 1.5 percent slopes. m1ost of the 
soil is deep except
about 100 hectares which are 
moderately deep. 
 In 1968, about
43 percent of the 
total area was 
in grain crops, 23 percent
in urban areas, 13 percent in cotton, 
9 percent in bananas,
9 percent in subsistence crops, 
and 3 percent in pasture and

citrus.
 

The soil has the same 
crop adaptabilities 
as Nindirf loam,
0 to 1.5 percent slopes, and requires the same management
practices as the Nindirf loam (NDa), plus 
terraces on long
slopes to conserve 
the soil. (Capability unit Ile-2.1)
 

(ND2c) Nindiri fine 
sandy loam, 4 to 8 percent slopes
 

This soil 
has a total 
extent of approximately
kilometers. 5.2 square
Most of 
the soil is deep, but a sum 
of about
240 hectares is moderately shallow. 
 The soil is generally
moderately eroded; 
some areas, however, are 
only slightly
eroded, In 1968. about 34 
percent of the 
total area was
grain crops, 17 in
percent in improved pasture, 16 percent in
subsistence crops, 
16 percent in urban areas, 
10 percent in
pasture, and 
7 percent in plantains.
 

The soil is moderately well suited to the 
same crops as the
typical Nindirf loam soil (NDa). Because of greater slope
gradients than 
on the typical soil, runoff is more 
rapid
and the erosion hazard is -reater. Management practices
such as, the return of crop residues to the soil, 
use of fertilizer, minimum tillage, 
contour farming, and a gradient
terrace system with grassed waterways are needed 
to conserve
the soil. (Capability unit IIIe-2)
 

76. NAGAROTE SERIES 
 (NG)
 

The Nagarote series consist of deep to 
moderately shallow, welldrained soils 
derived from 
recent volcanic ash. 
 They have a very
dark brown surface soil 
and a yellowish-brown subsoil which 
overlies either black or reddish heavy clays. 
 The soils occur on
level to strongly sloping plains 
in the vicinity of Nagarote and
extend about six kilometers to the 
south and southwest.
 

Representative Profile of Nagarote loam:
 

0 to 20 centimeters, 
very dark brown, friable loam;

weak, medium and 
fine granular structure;
abundant roots; neutral, abrupt and smooth
boundary.
 

20 to 35 
centimeters, yellowish-brown, very friable sandy

loam; massive; few roots; 
neutral; abrupt and
 
wavy boundary.
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35 to 55 	centimeters, yeilowish-brown, very friable sandy

loam; massive; few roots; neutral; abrupt and
 
wavy boundary. 

55 to 70 	centimeters, brown 
to dark-brown, friable sandy

clay loam; weak, medium subangular blocky struc
ture; few roots; neutral; abrupt and smooth
 
boundary.
 

70 	 to 
 115 	centimeters +, dark reddish-gray to dark reddish
brown, firm clay; strong, medium and fine 
suban
gular blocky structure; no roots; neutral.
 

In many of the Nagarote soils the underlying clay is not reddishbrown 
but dark gray or black, similar to that of Vertisols.
 

Nagarote soils have moderate permeability, moderate available moisture capacity, and a moderately shallow to moderately deep root
zone. 
 Organic matter is moderate in the subsoil 
and 	moderately
high in the 	surface, and the soils 
are 	moderately high in exchangeable bases, 
haveing a base saturation of more 
than 55 percent in
all 	layers of the soil. 
 Available potassium is low, 
and 	phospho
rus is very 	low.
 

Nagarote soils occur in the 
subtropical 	transition of the Tropical
Dry 	Forest life zone. The 
land is used mostly for pasture, with
 
some areas in intertilled annual 
row 	crops.
 

(_NGa) Nagarote loam, 0 to 1.5 
percent slopes
 

Most areas of this soil are underlain by a dark heavy clay
substratum below depths of about 90 centimeters. Some areas
 
have a light clay subsoil instead of a sandy loam to 
sandy
clay loam subsoil. The soil has 
slow runoff 	and is slightly
eroded, but 	not severely enough to seriously impair crop
yields. The total extent of this soil 
is approximately 6.2
square kilometers. 
 In 1968, about 69 percent of the total
 area was in 	pasture, 21 
percent in corn, sorghum or sesame,
6 percent in cotton, 3 percent in subsistence crops, and I
 
percent in sugar cane.
 

The soil is 	well suited to sesame,peanuts, cotton, corn, 
cassava, and sorghum, and moderately well suited to most other
 row crops. It is poor for unirrigated bananas and rice.

Simple conservation measures 
such as the 	return of crop residues to the soil, minimum tillage, and contour farming 
are
required to 	conserve this soil, 
and 	where slopes are long
and 	exceed one percent, a simple gradient terrace 
system

with grassed waterways is required. The use of fertilizer
is necessary to obtain satisfactory yields. (Capability

unit IIe-2.1)
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(NGb) Nagarote loam, 
1.5 to 4 percent slopes
 
This soil has a loam surface and a loam or
has a moderately slow runoff, and 

clay loam subsoil,
 
is slightly eroded.
total extent of this The
soil is approximately 11.1
meters. square kilo-
In 1968, 
about 64 percent of the total
pasture, 18 area was in
percent in cotton, 
17 percent in corn, 
sorghum or
sesame, and 
1 percent in subsistence crops.
 

The soil is suited 
to the same crops as
loa', 0 to the typical Nagarote
1.5 percent slopes, and 
requires the
vation practices. same conser-
In addition, a terrace system with grassed
waterways is needed when 
intertilled annual 
row crops
grown. (Capability unit Ilie-2.1) 
are
 

LNqc) Nagarote loam, 4 to 
8 percent slopes
 
This soil ranges in depth from 60 
to more than 90 centimeters,
has a medium runoff, and is 
slightly to moderately eroded.
The total extent is approximately 9.3 
square kilometers.
1968, about 82 percent cf the soil 

In
 
in corn, sorghum or 

was in pasture, 5 percent
sesame, 9 percent 
in woodland, and 4 percent in cotton.
 

The soil 
is well suited to peanuts, sesame, cassava, cotton,
corn, and grain sorghum and moderately well 
suited
other row crops. to most
It is unsuited to bananas and poorly suited
to plantains, rice, 
and sugar cane. 
 Where annual
are grown, simple conservation practices plus 
row crops
 

a terrace system
with grassed waterways is needed.

conservation practices 

For row crops, such simple
as

the return 

contour farming, minimum tillage, and
of crop residues to 
the soil are required. Fertilizer is needed for all 
crops. (Capability unit 
Mile-2)
 

(NG2b) Nagarote fine sandy loam, 
1.5 to 4 percent slopes
 
This soil 
is similar to 
the typical 
soil (NGa), but has
sandy loam a fine
or 
sandy loam texture 
in the surface soil
soil, and suband is deep. Runoff from the soil 
is moderate, and most
arear 
have lost some of the surface soil 
by erosion.
tal extent of the The tosoil is approximately 7.5 square kilometers.
This fine sandy 
1Lam soil is easy to
percent of the total area 

w. .. In 1968, about 44
was in pasture, 6 percent in corn,
sorghum, or 
sesame, and 50 
percent in cotton with about
half oneof the fields with terraces. 
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The soil well
is suited 
to sesame, peanuts, cassava, 
cotton,
corn, and 
grain sorghum, and moderately well suited tn tobacco, suga: cane, kenaf, and plantains. 
 It is however poor for
bananas 
and rice. 
 Simple conservation 
measures such as the
return 
of crop residues to the soil, 
the use of fertilizer,
minimum tillage, and 
contour farmirng are needed to 
control
erosion. In addition, a terrace 
system with grassed waterways is needed for intertilled annual 
row crops. (Capabili
ty unit Ilie-2.1)
 

(NG3a Na arote soils 
 moderately shallow over 
clay, 0 to
 
1.5 percent slopes
 

These soils 
are underlain 
by gray clay at depths of 40 60
to
centimeters. 
 They have a moderately shallow 
root zone, and
with few exceptions, subsoils are clay loam and 
clay. Surface
textures are varied, ranging 
from loam 
to clay loam. Most of
the soil are only moderately well drained and
drainage, however, they dry 
need surface
 

out slower than the adjacent higherlying soils. 
 The total extent of the 
soils is approximately
2.5 square kilometers. 
 In 1968, about 74 percent of the total
areas was 
in pasture, 20 percent in 
corn, sorghum, or sesame,
4 percent in cotton and 
2 percent in subsistence crops.
 

The soils well
are suited to rice and irrigated sugar cane,
moderately well 
suited to 
sorghum and unirrigated sugar cane,
and 
poor for most other row crops. The soils require practices such as 
minimum tillage, the return 

to of crop residues
the land, and the 
use of fertilizer. 
 Field ditches are
required for drainage. (Capability 
unit IIIw-l)
 

(NG3b) Nagarote soils, moderately shallow, 1.5 to 
4percent
 
-1-Le' 

These soils 
are similar to the moderately shallow Nagarote
soils, 0 to 
1.5 percent slopes (NG3a), but some areas
underlain by tuff or are
cemented sand 
at depths of 40 centimeters. 
 Most of these soils have 
a gently sloping surface., and
runoff is moderately slow. 
 The total extent of this 
soil is
approximately 7.5 
square kilometers. 
 In 1968, about 65
cent 
was in pasture, 24 percent in 
per

cotton, 10 percent in corn,
sorghum or sesame, 
and 1 percent in subsistence crops.
 

The soils are moderately well suited to row
most crops and
well suited to sorghum. They are 
poorly suited to sugar cane
and plantains and unsuited for 
bananas.
 

Simple conservation 
measures 
are required for most crops.
addition, a contour In
terrace 
system with grassed waterways is
needed when intertilled annual 
row crops are 
grown. (Capabili
ty unit IIIe-5a)
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(NG3d) Nagarote soils, 
8 to 15 percent sepes
 

Most of these soil 
occur in small 
range from 25 	
areas and have depths that
to more than 90 centimeters. They are moderately eroded with varied surface textures that, are
tuff or 	 underlain by
cemented sand. 
 The total 	extent is approximately 13.5
square kilometers. 
 In 1968, most 
of 	the area was in pasture,
except about 4 percent, which was 
in 	corn, sorghum, or 
sesame.
 

Because of their rapid runoff, the soils 
are unsuited 
to 	most
of 	the row crops grown in the area, 
and are best suited for
pasture. 	 (Capability unit IVe-2).
 

77. NIQUINOHOMiO SERIES 
(NI)
 

The Niquinohomo series 
is comprised of deep 
to 	moderately deep,
dark-colored, well-drained soils of moderate permeability that
have developed from fine-textured volcanic ash occuring 
on 	undulating uplands in the 
vicinity of the settlement of Niquinohomo.
 
Representative Profile of Niquinohomo clay loam:
 

0 to 16 	centimeters, very dark brown, friable clay loam;
fine granular structure; 
fine roots common; medium
 
acid.
 

16 	to 
 26 	centimeters, dark reddish-brown, firm clay loam;
strong subangular blocky structure; 
fine roots
 
common; medium acid.
 

26 	to 
 40 	centimeters, dark reddish-brown, firm clay loam;
strong subangular blocky structure; few fine roots;

medium acid.
 

40 to 70 	centimeters, dark reddish-brown, firm silty clay
loam; 
moderate subangular blocky structure; 
some
yellowish-brown fargments of talpetate; few fine
roots; 
medium acid; boundary abrupt and smooth.
 

70 	to 
 80 centimeters, dark reddish-brown, firm clay loam
 some coarse
with 	 talpetate fragments; few fine
 
roots; medium acid.
 

J 
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Orange tree at
 
catherinq time.
 

,, harvestinq time.Coffee shrub at 

Secondary veaet'ation
 
on the Pacaya plains.
 
The coffee plantations
 
were destroyed by
the emissions of
 
gases from Santiago
 
volcano (1924 to
 
1927).
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The soils are 
underlain 
by layered
siderable depths. volcanic ash deposits to
Some of the con-
Niquinohomo soils
instead of dark have dark-brown
reddish-brown colors 
in the subsoil.
 
The Niquinohomo soils 
have moderate permeability, moderate available moisture capacity, and generally a moderately thick root
 zone except on 

with 

steep slopes. They are well 
supplied with bases,
a base saturation 
that is commonly over
face soil 50 percent. 
 The suris high in organic matter; the 
subsoil
high; potassium content is hich; is moderately

and phosphorus content 
is medium.
 

The soils occur 

and are 

in the Tropical Premontane Moist Forest
used for coffee, subsistence crops of corn, 
life zone,
 

beans, rice,
and pasture.
 

NIc) Niquinohomo clay loam, 4 to 
8 percent slopes
 
This soil on ge~itle slopes 
covers 
an area
ometers. of 4.4 square kil-
Ninety percent of it is in coffee, 6 percent in
pasture and 4 percent in corn. 
 Depths of the soil
about 50 range from
to 100 centimeters.
 

Runoff from this soil 
is medium, and most 
areas
are moderately eroded. of this soil
This soil
to is moderately well
most acclimated crops, suited
including bananas; and well
to suited
corn, sorghum, cassava, and coffee.
 
When intertilled annual 
row crops are 
grown,
quires complex conservation practices, such 

the soil re
grassed waterways or concrete outlets, 

as terraces with
 
contour
use of fertilizer, minimum tillage, and 

farming, the
 
residues to the return of crop
the 
soil. (Capability unit IIIe-6)
 

)Niquinohomo clayloam 
8 to 15 percent slopes
 
The strongly sloping 
areas 
of this soil cover an
proximately 9.4 square kilometers. area of ap
area Eighty percent of this
is in coffee, 10 percent in pasture, 7 percent in corn,
and 
3 percent in subsistence crops.
 
Runoff from this 
soil is rapid, and 
most areas
of the surface soil have lost some
by erosion.
about 90 Soil depths range from 25
centimeters. to
 
the Because of the high slope gradie-ts,
risk of erosion is too 
row crops. great for the cultivation of annual
Such perennial 

cassava row crops as pineapple, sisal,
could be grown and
if complex practices
serve are
the soil. used to con-
The soil is moderately well
and tree crops and well suited to coffee
suited to 
pasture.
tion of the soil, For the conservaminimum tillage, the
a surface mulch, use of fertilizer and
as 
in coffee growing areas,

(Capability unit IVe-6) 

are required.
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(Ne) Niquinohomo clay loam, 15 to 30 percent slopes
 

The moderately steep areas of this soil cover an area of ap
proximately 7.1 square kilometers. Of this area, 60 percent

is in coffee, 30 percent in pasture, and 10 percent in corn
 
and sorghum.
 

The soil has rapid runoff and is moderately to severely
 
eroded. Thickness of the soil ranges from 25 to nearly 90
 
centimeters.
 

Because of the 
rapid runoff and the high conservation hazard,

the soil is best suited to coffee and pasture. Coffee re
quires the use of fertilizer, special hand tillage, the pres
ence of some cover or mulch on the soil, and partial shade.
 
(Capability unit VIe-2)
 

(NIf) Niquinohomo clay loam, 30 to 75 percent slopes
 

Steep to very steep areas cover approximately 2.0 square kil
ometers, of which 45 percent is in pasture, 30 percent in
 
corn, sorghum and sesame, 15 percent in coffee and 10 percent

in subsistence crops. Runoff from this soil is very rapid,

and the soil is moderately to severely eroded. It ranges in
 
depth from 25 to nearly 90 centimeters. This soil is suited
 
to coffee, pasture, and woodland. Coffee requires special

management as indicated under the moderately steep soils
 
(NIe). (Capability unit VIIe-2)
 

78. NEJAPA SERIES (NJ)
 

The Nejapa series is comprised dominantly of moderately deep, well
drained, brownish soils with a continuous but fractured hardpan.

The soils are derived from volcanic ash and overlie layered, vol
canic ash and cinders, either loose or cemented, and occur south,

southeast, and southwest of Managua, 
on gently undulating to roll
ing plains. Elevations range from 150 
to nearly 500 meters above
 
sea level.
 

Representative Profile of Nejapa clay loam:
 

0 to 10 centimeters, very dark brown clay loam, strong
subangular blocky structure; firm to friable;
abundant fine roots; neutral; abrupt smooth 
boundary. 

10 to 30 centimeters, similar to surface soil; slightly 
acid; clear smooth boundary. 

30 to 45 centimeters, very dark brown to very dark grayish
brown, friable clay loam; weak subangular blocky 
structure; abundant fine and medium roots; slight
ly acid; clear smooth boundary. 
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45 to 
 53 centimeters, 
very dark grayish-brown, firm clay
loam; moderate to 
strong subangular blocky structure; few 
very fine 
roots; neutral; abrupt wavy
boundary.
 
53 to 
 67 centimeters, brown duripan; very firm to 
extremely firm; abrupt wavy and broken boundary. 
 Thickness 12 18
to centimeters.
 
67 
 to 82 centimeters, dark-brown, firm 
to friable, heavy
clay loam with 
a few fine cinders and scoria;
weak subangular blocky structure; very few fine
roots; neutral 
clear smooth boundary.

82 to 
 90 centimeters, dark-brown, friable loam, with
about 10 percent of fine gravel consisting ofcinders and slightly weathered scoria; massive;
no 
roots; neutral; abrupt smooth boundary.

90 to 
 110 centimeters +, black and very dark grayish-brown,
loose 
sand and fine scoria gravel; neutral;
places or at in
lower depths


are layered and weakly 
the sand and cinders
 

to strongly cemented.
The depth to 
the duripan ranges 
from 30
ing on the slope. to 90 centimeters, depend-
The hardpan varies 
in thickness, hardness, and
in the number of vertical 
and horizontal
two or cracks.
three In some places

centimeters 

horizons of duripan occur, each separated by
of soil material. Permeability of the duripan 
a few
 
is moderately slow, but the presence of the vertical cracks
accelerates the in the pan
over 
all permeability to 
moderate.
 

The Nejapa soils have 

are a high available moisture capacity.
high in organic matter in the surface soil 

They

the subsoil. The soils and moderate in
are 
well supplied with bases,
uration of the subsoil and base
is more than 
65 percent. sat-


Available potassium is medium, but phosphorus is low.
 
The Nejapa soils 
in some places join and
Zambrano soils, are associated with the
but differ somewhat 
in that they
more are lacking the
reddish clay subsoil.
 
The Nejapa soils 
occur 

ical Dry Forest life 

in the subtropical transition of the Tropzone. 
 At present they
corn and cotton, and for are used for growingpasture. Smallnanas, plantains, mangoes, citrus, 
areas are used for babeans, tomatoes and other vegetables. 
 Two crops 
of corn a year are 
common.
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(NJb) 	Nejapa clay loam, 1.5 to 4 percent slopes
 

The typical soil on very gentle slopes has an extension of
 
approximately 12.9square kilometers. Seventy pecent of it
 
is idle and in urban areas, 20 percent in corn, and 10 per
cent in pasture. Runoff from this soil is moderate, and
 
most areas are moderately eroded. Soil depths above the
 
duripan range from about 60 to more than 90 centimeters.
 
Included with the typical clay loam soil is about 1.75 
square kilometers of Nejapa loam. 

The soil is well suited to most intertilled row crops, but 
poor for bananas. It is moderately well suited to red beans, 
peanuts, cassava, rice, kenaf, sugar cane, castor beans, and
 
pineapples. For intertilled annual row crops, simple conser
vation practices are required which include contour farming,
 
minimum tillage, the use of fertilizer, and the return of
 
crop residues to the land. In addition, a terrace system with
 
grassed waterways in needed. (Capability unit Ilie-5.1)
 

(ib2)Neapa clay loam, moderately shallow over hardpan,
 
1.5 to 4 percent slopes 

This soil is 40-to 60-centimeters deep above the duripan. It
 
has a total extent of 80 hectares and occur in one area about
 
1.5 kilometers southwest of the Nejapa lagoon. Ninety per
cent of it is in pasture and 10 percent in corn.
 

It is well suited to sorghum and moderately well suited to
 
most other crops, however, it is poor for sugar cane and
 
plantains and unsuited to bananas. The soil requires the
 
same conservation practices as the typical soil. In addition,
 
the use of cover and green manure crops, to build up the or
ganic matter content, and the use of crop residue mulches
 
when intertilled annual row crops are grown, is desirable.
 
(Capability unit IlIe-5a)
 

(NJa) 	Nejapa clay loam, moderately shallow over hardpan, 0
 
to 1.5 percent slopes
 

This soil covers an area of 1.4 square kilometers and occurs
 
four kilometers west of Managua and also one kilometer south
west of the Nejapa lagoon. About 40 percent of it is in cot
ton, 40 percent in corn and sorghum, and 20 percent in pas
ture. 
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This soil 
is similar to 
the Nejapa soil
percent slopes and (NJb2) 
on 1.5 to 
4
requires similar conservation practices.
(Capability unit 
IIIe-5a)
 

(NJcLNe .a clay loam, 4 to 8 percent slopes 
This soil on 
gentle slopes has 
a total
square kilometers. extent of about 12.6
About 40
percent is idle 

percent of it is pasture, 40
land and urban areas, 
and 20 percent is in
corn 
and sorghum.
 
This soil 
is similar 

differs to the typical soil (NJb)
from it in slope gradient. in depth, but
 types arE included. Boch clay loam and loam
It is suited
quires to the same
all of the crops and
same conservation practices re
soil. In addition, because of 

as the typical
more
plex contour terrace system 
rapid runoff, a more comgrassed waterways is required. A system with
or concrete outlets is needed
are 
grown. (Capability unit Ilie-5) 

if row crops
 

(NJc2) Neapa clav loam, moderately shallow over 
hardpan,4
to 8percentslopes
 
The moderately shallow soil
tent gentle slopes has
of 12.1 on 

square kilometers. a total excotton,l0 percent in corn 
About 25 percent of 
it is in
and sorghum, and 65 
percent in idle
land 
in urban areas.
 

It is similar 
to the typical
of horizons but has 
soil (NJb) in color arid
a thickness of soil 

sequence

centimeters above the ranging from 40 to
duripan layer. 60
same crops, but requires complex 

It is adapted to the
measures
of the soil. Measures, in addition 
for the conservation
 

typical soil, include the 
to those required for the
use of
the plowing under of green manure 

cover and green manure crops,

the crops
use 
of crop residues, and mulches. 

and crop residues, 
and
These measures 
will
 
capacity of the 


also increase the organic matter content and the water-holding
soil. 
 Most areas
for cotton. of this soil
Terraces are terraced
 
ways need proper gradients and grassed wateror concrete outlets 
to remove 
runoff. 
 (Capability unit
Ili e-5)
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(NJc3) Nejapa clay loam, shallow over hardpan, 4 to 8 percent slopes
 

This scil has lost the original surface and much of the 
subsoil by erosion. 
 It's present thickness 
is 25 to 40 centi
meters 	above the duripan layer. The total 
extent 	is about
8.4 square kilometers. About 40 percent of it is in cotton,

30 percent in cori and sorghum, 25 percent in pasture, and 5
percent in coffe&. Because of shallowness of the soil,
loss of organic matter by erosion, and the 	

the
 
hazard 	of further
erosion, the s uil 
 is cf low suitability for intertilled 
row
 crops. For these crops, complex conservation practices 
are
required, plus simple practices such 
as contour farming,
heavy applications of fertilizer, the 
use of 	cover and green
manure 	crops, 
the plowing under of crop residues, and the
 use of 	surface mulches. The soil 
is best suited to pasture
rasses 	which would 
reduce 	the hazard of further erosion.
 

Capability unit IVe-5a)
 

(NJd) Nejapa association, 8 to 15 percent slopes
 

This soil ranges in depth above the duripan layer from about
40 to more than 90 centimeters. 
 The deeper and typical Nejapa soil occurs on the smoother, less eroded parts, 
whereas
the shallower soils 
occur on the hillsides 
and the more eroded
parts. The total extent of this 
association is 19.4 square
kilometers. About 20 percent of 
it is in corn, 15 percent in
coffee, and 
the rest in pasture and idle land. 
 The conservation hazard is too high to 
control economically for the production of intertilled row crops, so consequently, the best
 use of 	this association of soils tree
is for pasture and 

crops. (Capability unit IVe-5)
 

(NJd2) 	Nejapa association, shallow over hardpan, 8 to 15
 
percent slopes
 

This association consists chiefly of soils 
that are 25-to

40-centimeters thick above 
a broken hardpan layer. In places
the hardpan 
is being plowed up and fragments occur on the
surface and in the surface layer. 
 In such places, the plant
7
root one is in 
the soil layers below the hardpan. Typical
Nejapa 	soils 
occur on the relatively uneroded areas. The total
 
extent of this association 
is 3.7 	square kilometers. About
40 
percent is used for corn, 40 percent for pasture, 10 per
cent for coffee, and 10 percent is idle.
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Runoff from this association 
is rapid, and
ther erosion is great unless 
the hazard of fur

dense vegetative the surface is protected by a
cover. 
 For this reason, pasture is the best
for the soils
use rf this association. 
 (Capability unit
IVe-5)
 

(i Nejaa association, 15 
to 30 percent slopes
 
This association is similar to
slopes of 8 to 

the association described for
15 percent. Included are
which occur at the also colluvial soils,
 
row valleys 

base of slopes, and alluvial soils
or drainageways. in nar-
The total extent of this 
association is 15.8square kilometers, 
most of
narrow bands it occurring in
on 
moderately steep ridges paralleling drainageways. About 35 
percent of the association is in coffee and
65 percent in pasture. 
 The coffee areas 
occur
at the in the south
higher elevations, generally above 400 meters, and adjoin 
the better coffee 
lands. 
 The soils of
are this association
best suited to pasture. (Capability unit VIe-1.1)
 

LNJe2 
 Nejapa association, shallow and very 
shallow over
harpan,15 to 30 percentslos
 
This association is similar to
but in addition, the one described above (NJe)
it has 
a high proportion of soils that range
in depth from about 25 
to 40 centimeters above the hardpan.
Truncated profiles 
are common.

the broken hardpan 

In many places fragments of
occur on
soil. the surface and throughout the
In such areas 
the root zone extends into the
layers that normally lie soil
 
Nejapa soil. 

below the hardpan of the typical
The total extent of this 
association is 12.3
square kilometers, 
and occurs
soils of the in the same general area as
previous map unit (NJe). the

About 40 percent of it
is in coffee, 50 percent in pasture, and 10 percent in corn
and bananas.
 

The conservation hazard 

and the soils of this 

is too great for cultivated crops,
association 
are best suited to pasture.
(Capability unit VIe-1.1)
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79. NANDAIME SERIES (NN)
 

The Nandaime series consist of deep, well drained, slowly perme
able, dark-brown to dark reddish-brown soils derived in large part

from old alluvium washed in from ash-covered uplands. They occur
 
on the gently undulating to undulating plains southwest of Nandai
me.
 

Representative Profile of Nandaime silty clay loam:
 

0 to 11 centimeters, dark-brown, fine granular silty clay
loam; friable; abundant roots; medium acid; 
boundary abrupt and smooth. 

11 to 22 centimeters, dark-brown, firm silty clay loam; 
strong subangular blocky structure; very fine 
roots common; medium acid. 

22 to 55 centimeters, dark reddish-brown, firm silty clay; 
strong subangular blocky structure; few roots; 
medium acid. 

55 to 78 centimeters, dark reddish-brown silty clay loam;
moderately strong subangular blocky structure; 
moderately firm; few roots; medium acid. 

78 to 94 centimeters, reddish-brown, friable clay loam; 
weak subangular blocky structure; few very fine 
roots; medium acid. 

94 to 130 centimeters, brown to dark-brown clay loam mot
tled with olive brown to light ol've brown, 
grades to a silt clay loam below 13 centimeters; 
massive; friable; very few roots; strongly acid. 

130 to 150 centimeters, dark-brown loam mottled with olive 
brown and light olive brown, as horizon above; 
massive; friable, very few roots; strongly acid. 

150 to + centimeters, weathered tuff. 
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The Nandaime 
soils have 
a slow permeability, moderate available
moisture capacity, and 
a deep root
is moderately high 
zone. Organic matter content
in the


in the surface layer and upper subsoil, and low
lower part of the subsoil.
ration and generally medium level 
The soils have high base satu

phosphorus. According to 
of potassium and low levels of
analytical data,
in the the phosphorus content
above typical profile was 
one percent or 
less below depths
of 36 centimeters. 

The soils occur in the 
subhumid
Moist Forest life 
transition of the Subtropical
zone. And 
are 


cotton, corn, 
used mainly for pasture, rice,
sorghum, and sugar cane.
 

(NNa) Nandaime siltyclay loam, 0 to 
1.5 percent slopes
 
The typical soil 
on nearly level 
plains
75 hectares, of which covers approximately
75 Fercent is in pasture and 25
in corn. Runoff from this percent
soil is slow, and most of
is slightly eroded. the soil
The soil 
is well suited to
and sorghum, and corn, cotton,
is moderately well 
suited to
climated crops, most other acbut 
poor for bananas.
servation measures It requires simple 
consuch as 
contour farming, minimum tillage,
use of fertilizer, and 
the return 
of crop residues
soil. A terrace system is needed where 

to the
 
slopes exceed 
one percent. (Capability unit Ilie-4.1)
 

(NNb)Nandaime silty clay loam, 1.5 to 
4percent slopes
 
The soil on 
very gently slopes 
covers 
an area
kilomenters. of 14.5 square
Pasture occupies 35 percent of the area,
and sorghum 25 percent, cotton 20 corn
 

percent, irrigated rice 8
percent, irrigated sugar 
cane 
7 percent, and woodland 5 percent. Runoff from this soil 
is medium, and most of the soil
is moderately eroded. 
 The soil is suited to
and requires the the same crops
same management practices as
nearly level the soil on
areas 
but, in addition, terraces
intertilled row crops. are needed for
(Capability unit IIe-4.l)
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.(NNc) Nandaime silty clay loam, 4 to 8 percent slopes
 

This soil on gently sloping areas covers approximately 5.4
 
square kilometers, of which 85 percent is in pasture and 15
 
percent in corn and sorghum. Runoff from this soil is medium, and it is moderately eroded. 
 The soil is moderately well

suited to the same crops 
as on the soil (NNa) having 0 to 1.5
percent slopes, 
but additional complex conservation measures
 
are required to conserve 
the soil for -ntertilled row crops.

These practices include 
terraces with grassed waterways or
 concrete outlets and the 
use of cover and green manure crops.

(Capability unit IIIe-4.1)
 

(NNd) Nandaime silty clay loam, 8 to 
15 percent slopes
 

The strongly sloping areas of this 
soil cover approximately

3.1 square kilometers. Of this 
area, 85 percent is in pas
ture and 15 percent in woodland. Runoff from this soil is

rapid, and the soil is moderately eroded. Because of the

high conservation hazard, this soil 
is best adapted to pas
ture; it is poorly suited to tree crops. (Capability unit
 
IVe-4.1)
 

(NNe) Nandaime silty clay loam, 15 
to 30 percent slopes
 

The moderately steep areas of this soil 
cover only 1.4 square

kilometers, and 
occur in four small areas five kilometers south
east of Nandaime. The soil 
is best suited to pasture and
 
woodland, and at present, 
is in pasture. (Capability unit
 
VIe-i.2)
 

80. OLOCOTON SERIES (OT)
 

The Olocot6n series consist 
 of deep, well-drained soils having a
 very dark-brown surface layer and 
a dark reddish-brown, well structure clayey subsoil. The soils in the are
upper part derived

from relatively recent volcanic ash, but in the lower part 
are

developed from older volcanic ash. They occur on nearly level 
to
gently sloping plains north of Volc~n Telica and west of Malpaisi
lio, and are associated with the Malpaisillo and El Estero soils.
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Representative Profile of Olocot6n clay loam:
 

0 to 10 	centimeters, very dark brown, friable, clay
loam; weak, medium and fine subangular blocky
structure which breaks down 
to fine granular;

abundant fine roots; 
neutral.
 

10 to 29 centimeters, very dark brown, 
friable clay loam;
weak, medium subangular blocky structure; 
abundant fine roots; neutral.
 
29 to 46 
centimeters, dark reddish-brown, friable clay;
moderate, coarse, 
medium and fine subangular


blocky; abundant fine roots; slightly acid.
 
46 to 66 centimeters, same 
as layer above but 
structure
 

is moderately strong.
 

66 to 90 centimeters, 
same as 2 9-to 4 6-centimeter layer
but structure 
is very strong; medium acid.
 
90 to 131 centimeters, dark-brown, 
friable clay; very


strong, coarse, medium and fine subangular
blocky structure; abundant fine roots; medium
 
acid.
 

131 to 151 
centimeters, dark yellowish-brown, friable clay
with some fine gravel; weak, medium and
subangular blocky structure; 
fine
 

few fine roots;
medium acid; abrupt and smooth boundary.
 
151 to + centimeters, dark yellowish-brown, friable clay


loam; massive; few roots.
 
Olocot6n soils 
have moderate permeability and 
a deep root
The surface and 	 zone.
subsurface 	layers have moderately high available
moisture capacity and 
are moderately high 
in organic 	matter.
subsoil 	 The
has moderate available moisture capacity and also a moderate 
amount of organic matter.
 

The soils 
are moderately high in exchangeable bases
saturation 	of more and have base
than 70 
percent in 	the surface soil
soil. 	 and sub-
Available potassium is medium, and phosphorus is medium in
the surface soil 
and very 
low in the subsoil.
 
The Olocot6n soils 
occur 
in the subhumid transition of the Subtropical 
Moist Forest life 
zone. 
 Most of the forests have been
removed, however, and the 
soils are 
used for crops and pasture.
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(OTa) Olocot6n soils, 0 to 1.5 percent slopes
 

This unit consists of nearly equal proportions of loam and

clay loam types on nearly level slopes. They occur from 17
to 20 kilometers northwest of Malpaisillo in areas that range

in size from 65 to 229 hectares. The total extent is approx
imately 4.6 square kilometers. In 1968, about 46 percent of

the total area was 
in cotton, 43 percent in woodland, and 11
 
percent in pasture.
 

The soils are 
well suited to corn, cotton, sorghum, and ir
rigated sugar cane, and are moderately well suited to most

other acclimated row crops 
but poor for bananas and tree
 
crops. Runoff from these 
soils is slow, and the conserva
tion hazard is very slight. Good management practices which
 
include the return of crop residues to the land, minimum

tillage, and the use of fertilizer are needed for intertilled
 
annual row crops. (Capability unit 1-4.1)
 

(OTa2) Olocot6n soils, 0 to 1.5 
percent slopes, slightly
 
eroded
 

These soils with 
nearly level slopes are located mostly west

and northwest of Malpaisillo. They occur in areas from 10
 
to approximately 450 hectares 
in size. The total extent of

this soil is approximately 35.4 square kilometers. 
 About 75
 
perce;nt of the map unit is Olocot6n clay loam, while the

is loam except about 40 hectares which are 

rest
 
light clay. The
 

soils in most places have lost some of the original surface
 
layer by erosion. Included a few areas
are that are occasionally inundated for brief periods. In 1968, about 86 per
cent of the total 
area was in cotton with about four-fifths

of the fields terraced, 12 percent in pasture, 1 percent in
grain crops, and 1 percent in woodland and subsistence crops.
 

The soils are suited to the same crops as the uneroded Olocot6n soils on 
0 to 1.5 percent slopes (OTa). Simple conserva
tion measures are required for intertilled annual 
row crops.

These include the return of crop residues to the soil, the use

of fertilizer, minimum tillage, and 
contour farming. In addi
tion, a gradient terrace system is needed where slopes exceed
 
one percent. Areas subject to inundation need a diversion to

reduce runoff from adjacent higher lying areas. (Capability

unit lie-4.1)
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(OTb) Olocot6n soils 1.5 
to 4 percent slopes
 
The soils with very gentle slopes
nearly level are similar to
slopes. those on
About 60 percent of the
sists of total
the clay loam type, while the 

area con
about 30 hectares which 

rest is loam except for
are sandy loam.
areas ranging in size The soils occur in
from 3 to 
200 hectares, and have
extent of approximately 15.4 a total
square kilometers.
these soils Runoff from
is moderately slow, and
In 1968, they are slightly eroded.
about 86 percent of the 
total area was
percent in grain crops, in cotton, 7
 
in woodland and 

6 percent in pasture, and 1 percent
subsistence crops. 
 About three-fourths of
the cultivated fields were 
terraced.
 
The soils are 
suited 

on 

to the same crops as the
0 to 1.5 percent slopes (OTa). 
Olocot6n soils
 

crops, For intertilled annual
some 
or all of the following practices row
 
for soil conservation: are required
return
the use of crop residues
of fertilizers, minimum tillage, 

to the land,
 
a gradient terrace contour farming, and
system. (Capability unit 
Ilie-4.1)
 

OTc) Olocot6n soils, 4 to 8 percent slopes
 
These soil 
with gentle slopes
soils are similar to
on smoother slopes (OTa), except that they 

the Olocot6n
have
um runoff and 
are moderately eroded. a medi

soils have About 65 percent of the
a clay loam surface texture,
the rest a sandy loam 20 percent a loam, and
texture.
ing The soils occur
in size from 4 to in areas rangmore than 
100 hectares, with
tent of approximately 5.7 a total exsquare kilometers.
49 percent of the In 1968, about
total area was
fourths of the in cotton with about threefields terraced, 20
cent in corn, percent in pasture, 19 persorghum or 
sesame, 
and 12 
percent in woodland.
 
These soil 
are well suited

erately well 

to corn, cotton,
suited and sorghum, modto most other acclimated crops,
for bananas. and poor
For perennial 
row crops,
practices which simple conservation
include the 
return
soil, cover of crop residues
and green manure crops, to the
 
fertilizer, and minimum tillage 

contour farming, the use of

annual row crops need the 

are required. Intertilled
 same practices plus
race a gradient tersystem with grassed waterways or mechanically constructed
outlets for the removal 
of runoff water. 
 (Capability unit
IIle-4.l)
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(OTcp) Olocot6n soils, stony, 1.5 
to 8 percent s'lopes
 

These soils are similar to other Olocot6n soils except for
stoniness which is sufficient to interfere slightly with cultivation. 
 The soils are 40-to more than 90-centimeters deep.

They occur in areas that range in size from 12 to 
102 hectares
and are located about seven kilometers southeast of Villa Salvadorita. Their total 
extent is approximately 2.7 square kilometers. Included with this unit are 
51 hectares of a stony soil
having slopes of 1.5 to 4 percent. In 1963, about 46 percent
of the total area was in woodland, 40 perc;ent in pasture, 11
percent in cotton, and 
3 percent in corn or sorghum.
 

Because of stoniness, the soils 
are poorly suited to cultivated
 crops and are best suited to 
pasture and woodland (Capability

unit IVe-4.l)
 

(OTd) Olocot6n soils, 8 to 15 percent slopes
 

These soils with strong slopes occur in areas that range in size from 3 to 86 hectares. They are located about nine kilome
ters southeast of Villa Salvadorita and have a total 
extent of
approximately 2.8 square 
kilometers. About three-fourths of
the soils are clay loam with 
the rest, except for eight hectares

of clay, are loam. Some 
areas are somewhat stony, have a moderately rapid runoff, and are moderately eroded. In 1968, about
68 percent of the total 
area was in pasture, 25 percent in woodland, 
5 percent in cotton, and 2 percent in corn or sorghum.
Because of the erosion risk, 
the soils are best suited to pasture
and woodland. (Capability unit IVe-4.1)
 

(OTe) Olocot6n soils 15 to 30 percent slopes
 

These soils with moderately steep slopes are located west of
Volc~n Cerro Negro in areas that range in size from 5 to 
72
hectares. Their total 
extent is approximately 2.1 square kilo
meters. About two-thirds of the areas 
have clay loam surface
taxture; the 
rest have loam texture. 
 The soils have rapid run
off and are moderately eroded. 
 In 1968, about 84 percent of
the total area was in pasture, 14 percent in corn or sorghum,
and 2 percent in woodland. Because of the 
high erosion hazard,
the soils are 
best suited to pasture and woodland. (Capabili
ty unit VIe-l.2)
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81. PALO ALTO SERIES (PA)
 
The Palo Alto series comprises deep, well-drained, permeable, dark
reddish-brown 
lodms that are
The surface soils 

derived from recent volcanic ash.
are high 
in organic matter.
mostly on This series occurs
gently sloping areas 
southeast of La Concepci6n.
 

Representative Profile of Palo Alto 
loam:
 
0 to 6 centimeters, 
dark reddish-brown, friable loam
with much fine and medium scoria; gravel moderate, fine and very fine granular structure;


abundant roots; slightly acid.
 
6 to 33 centimeters, 
same as 
above except structure is
weak, mf-i!iurn subangular blocky.
 

33 to 
 60 centimeters, dark reddish-brown, friable loam;
weak, medium and fine subangular blocky structure; abundant roots; 
neutral.
 
60 to 
 112 centimeters, 
dark reddish-brown, friable loam;
massive, 
roots plentiful; neutral.
 

112 to 
 135 centimeters, dark reddish-brown, friable silt
loam with scoria gravel; neutral.
 
135 to + centimeters, layer of black scoria.
 

The layer of scoria is about 50-centimeters thick and
by older volcanic ash is underlain
deposits to 
considerable but 
unmeasures

depths.
 

The Palo Alto soils are high 
in organic matter in
and moderately high the surface layer
in the subsoil. 
ty, moderately available moisture, and 
They have moderate permeabili
a deep root
are well supplied with bases and 

zone. The soils
have a base saturation of more
than 50 percent 
in the subsoil. 
 The soils have a medium amount of
potassium but 
are 
deficient in phosphorus,
 
The Palo Alto soils are associated with the La Concha soils which
are 
similar but lighter in texture.
Premontane Moist They occur in the Tropical
Forests life 
zone, and 
are 
used for the production 
of coffee and citrus.
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(PAb) Palo Alto loam, 1.5 to 4percent slopes
 

This soil has 
very gentle slopes and has a total area of about
50 hectares occurring in one 
block east of La Concepci6n used
for coffee production. It is moderately well 
suited to most
 row crops as well as 
coffee and citrus. Simple conservation

practices are required for annual 
row crops. No special practices are 
needed for other crops. (Capability unit Ilie-6)
 

(PAc) Palo Alto loam, 4 to 8 percent slopes
 

The typical soil has gentle slopes. 
 It's total extent is

slightly more than 
2.7 square kilometers and occurs 
in one
block southeast of La Concepci6n. The soil 
is used for the
production of coffee under a partial 
shade of trees. Citrus

and bananas are commonly interplanted among the coffee
 
bushes.
 

The soils are 
best suited for coffee and citrus, and under
the management practices that used,
are the erosion hazard is
slight. Besides coffee and citrus, the 
soils are moderately

well suited to acclimated row crops. For annual row cr3ps,
complex conservation practices, including 
a terrace system

with grassed waterways, 
are required. For perennial row crops,
simple practices are required and include contour 
tillage, minimum tillage, two-way tillage, and the return of crop residues
to the land. Fertilizer is necessary for all 
crops. (Capabil
ity unit IIIe-6)
 

82. LA PAZ CENTRO SERIES 
 (PC)
 

The La 
Paz Centro series includes deep to moderately shallow, reddish-colored, clayey soils derived from old 
volcanic ash that
 occur on nearly level to undulating plains near the town of La 
Paz
Centro. They are associated with the Amatit~n, Nagarote, Le6n,
rro Negro, and Momotombo soils. They are similar to 
Ce

the AmatitAn

soils in color, but lack a talpetate layer.
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Representative Profile of La 
Paz Centro sandy loam:
 

0 to 37 centimeters, 
very dark brown, friable sandy
loam; moderately weak, medium and fine granular structure; abundant roots; neutral.
 
37 to 67 centimeters, very dark 
brown, friable clay with
moderately strong, 
coarse 
and medium subangular
blocky structure; plentiful roots; 
neutral.
 
67 to 125 centimeters, dark-brown, firm heavy clay with
 

some 
fine and medium gravel; very strong,
coarse, medium and fine angular and subangular

blocky structure; 
few fine 
roots; neutral.
 

125 to 155 centimeters, 0ark-brown, 
firm heavy clay with
 many fine and very fine gravels; structure 
as in
horizon above; 
few fine 
roots; neutral.
 
155 to 
 180 centimeters, dark reddish-brown, firm heavy clay;


massive; neutral.
 
180 to 190 
centimeters +, light yellowish-brown to brownish

yellow, firm clay, massive; neutral.
 
The soils 
have moGerately slow permeability, moderate available
moisture capacity, and a moderately thick 
root zone. Organic matter is moderate in the surface and 
upper subsoil.
exchangeable bases The amount of
 
soil 

is moderate, and base saturation of the surface
and subsoil 
layers exceeds 68 percent.
phosphorus and potassium except in fields 
The soils are low in
 

that have received fer
tilizer.
 

The soils occur 
in the moist transition of the Subtropical Dry Forest life zone 
and are 
used for crops and pasture.
 

(PC2a) La Paz Centro sandy loam, 0 to 
1.5 percent slopes
 

This typical soil nearly level slopes
on occurs in broad valleys between 
low hills east and north of the 
town of La Paz
Centro. The units of this 
soil range in size from 30 to 130
hectares for 
a total 
extent of approximately 3.2 
square kilometers. This 
Jeep soil has a moderately slow runoff and
slightly eroded. is
In 1968, about 37 
percent of
sorghum, or sesame, it was in corn,
34 percent in pasture, 27 percent in cotton with terraces, and 2 percent in woodland.
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The soil is well suited to sorghum and moderately well suited
 
to most other intertilled row crops; poor for peanuts, plantains,

dryland rice, and sugar cane; and unsuited for bananas. Simple
 
conservation practices such as the return of crop residues to
 
the soil, minimum tillage, the use of fertilizer, and contour
 
farmiing are needed for intertilled annual row crops. On long

slopes where gradients exceed one percent, a gradient terrace
 
system is necessary. A diversion is required in fields which
 
receive runoff water from adjacent higher-lying areas. (Capa
bility unit iie-4.2)
 

(PC2b) La Paz Centro sandy loam, 1.5 to 4 percent slopes
 

Most of this soil with very gentle slopes occurs about five
 
kilometers east of La Paz Centro in units that range in size
 
from 10 to 120 hectares for a total extent of approximately
 
6.6 square kilometers.
 

The soil has moderately slow runoff, and it is slightly eroded.
 
in 1938, about 53 percent of it was in pasture, 37 percent in
 
corn, sorghumlor sesame, 8 percent in woodland, and 2 percent

in cotton. About one-half of the cultivated fields were ter
raced.
 

The soil is suited to the same crops and requires the same con
servation practices as the La Paz Centro sandy loam, 0 to 1.5
 
percent slopes (PC2a). Terraces with grassed waterways, as well
 
as diversions to intercept runoff from adjacent higher-lying
 
areas, are needed to control erosion. (Capability unit IIe-4.2)
 

(PC2c) La Paz Centro sandy loam, 4 to 8 percent slopes
 

Most of this soil with gentle slopes occurs about five kilometers
 
east and 10 kilometers north and slightly east of La Paz Centro.
 
The units range in size from 5 to approximately 50 hectares and
 
have a total extent of approximately 3.2 square kilometers.
 

Runoff from this soil is moderately rapid, and cultivated
 
fields are moderately eroded, but areas in pasture are only
 
slightly eroded. In 1968, about 70 percent of the total
 
area was in pasture, 22 percent in corn, sorghum, or sesame,
 
7 percent in cotton, and 1 percent in bananas. About one
third of the cultivated fields were terraced.
 

This soil is moderately well suited to most acclimated crops,
 
well suited to sorghum, poor for plantains, sugar cane, and
 
rice, and unsuited for bananas. It requires a gradient ter
race system with grassed waterways or mechanical outlets to
 
remove runoff water when intertilled annual row crops are
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grown. In addition, one or more of the following con
servation practices are needed; the return of crop 
re
sidues to the soil; cover and green manure crops to in
crease 
the organic matter content; the ,se of fertilizer;

minimum tillage; and contour farming. (Capability unit
 
IIIe-4.2)
 

(PCa) La Paz Centro clay loam, 0 to 1.5 percent slopes
 

This soils with nearly level slopes is similar to the
 
typical profile of La Paz Centro sandy loam except for
 
the first horizon which is clay loam. Most of the soil
 
occurs about three kilometers east of La Paz Centro and
 
from 6 to 9 kilometers north of the same 
town in units
 
that range in size from 20 to 60 hectares. The total
 
extent of this soil is approximately 2.4 square kilo
meters. The soil has a moderately slow runoff, and is
 
slightly eroded. In 1968, about 51 percent was in pas
ture, 45 percent in corn, sorghujm or sesame, and 4 per
cent in cotton.
 

The soil is suited to the same crops and requires the
 
same conservation practices as the sandy loam 
(PC2a) on
 
similar slopes. (Capability unit Iie-4.2)
 

(PCb) La Paz Centro clay loam, 1.5 to 4 percent slopes
 

This soil with very gentle slopes is distributed through
out the entire area 
of La Paz Centro soils, and occurs
 
in units that range in size from 2 to 
approximately 300
 
hectares for an extent of approximately 22.8 square kilo
meters. Most of the soil is deep, but some 
areas are
 
moderately deep. 
 Runoff from this soil is moderately

slow, and the soil is slightly eroded. In 1968, about
 
49 percent of the total area was in pasture, 34 percent

in corn, sorghum or sesame, 12 percent in cotton, 4 per
cent i.n woodland, and 1 percent in bananas 
and urban
 
areas. 
 Small areas of the cultivated fields were ter
raced.
 

The soil has the same suitabilities and requf'es the
 
same conservation practices as the La 
Paz Centro sandy

loam (PC2a) on 0 to 1.5 percent slopes. (Capability
 
unit Ilie-4.2)
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_PCb2) 
 La Paz Centro clay loam, moderately shallow,
 
1.5 to 4 percent slopes
 

This soil on 
very gentle slopes is 40 to 60 centimeters deep,
and occurs in t;.o units. The greater part of it is 4.5 kilometers south of La 
Paz Centro; the rest 
is about 2.5 kilometers

southeast of La Paz Centro. 
 Runoff from this soil 
;s medium,

and most of the soil is slightly eroded. In 1968, cotton occupied the entire 69 hectares of this soil, and most of the

fields were terraced. 

The soil is moderately well 
suited to most acclimated crops.

It is poor for cassava. dryland rice, peanuts and sugar cane;
and unsuited for bananas and plantairs. Because of a shallow
root zone, yields are 
lower for most crops, especially cotton,

than on 
the deeper soils. For row crops, simple conservation

practices such 
as the return of crop residues to the soil, cover and 
green manure crops, the use of fertilizer, minimum tillage, and contour farming are needed. 
 Another conservation

practice required for intertilled annual row 
crops is a gradient
terrace system with grassed waterways to remove runoff water.
 
(Capability unit IIIe-4a2)
 

(PCc) La 
Paz Centro clay "loam,4 to 8 percent slopes
 

This soil on gentle slopes occurs throughout the general locality of La Paz 
Centro soils and ranges in depth from 40 to
about 100 centimeters. The units range in size from 5 to 
80
hectares and 
cover about 7.8 square kilometers. The soil has
medium runoff, and about one-third of the 
areas are moderately

eroded, with the remainder only slightly eroded. 
 In 1968,

about 44 percent of it was in pasture, 30 percent in cotton,

and 26 percent in corn, sorghum or sesame. Small areas of the
 
cultivated fields were 
terraced.
 

The soil is moderately %,ell 
suited to most acclimated crops,
well suited to sorghum, poor for plantains, sugar cane, and

rice, and unsuited for bananas.
 

Conservatinn practices for 
row crops include the return of
 crop residues to the soil, cover and green 
manure crops, the
 use of fertilizers, minimum tillage, 
and contour farming. In
 
addition, for intertilled annual 
row crops, a gradient terrace 
system with grassed waterways or mechanical constructed

outlets for the removal of runoff water are 
needed, (Capabi
lity unit IIIe-4o2) 
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(PCd) La 
Paz Centro soils, 8 to 15 percent slopes 

These undifferentiated soils 
on strong slopes 
include both
sandy 
loam and clay loam types that occur in small areas 
ranging in size from 2 to approximately 25 
hectares for 
a total
extent of approximately 1.9 square 
kilometers. 
 Runoff from
these soils is moderately rapid, and most areas are moderatelyeroded. 
 In 1968, aLout 74 percent of the total area was in
pasture, 13 percent 
in woodland, and 
13 percent in corn, sor
ghum, or sesame.
 

Cassava and unirrigated sugar 
cane

but can be grown on these soils,
they require complex conservation practices. 
 Because of
the high conservation hazard, 
the soil is best suited to pasture 
and woodland. (Capability unit IVe.4.1)
 

(PCe) La Paz Centro soils, 15 
to 30 percent slopes
 

These soils un moderately steep slopes 
occur 3.5 kilometers
southeast of Volcan Asososca. 
 Textures are varied, and depths
range from 60 
to more than 90 
centimeters. 
 The soils occur
in areas that range in size from 9 to 
35 hectares. 
 The total
extent of these soils 
is approximately 61 
hectares all 
of which
 
were in pasture in 1968.
 

These 
soils are unsuited to 
crops because of the severe erosion
risk and are 
best suited to pasture 
and woodland. (Capability

unit Vle-1.2)
 

33. 
 PALO GRANDE SERIES (PG)
 

The Palo Grande series --,nsists of deep, well-drained, recent alluvial soils that occur 
on flat plains along the Pro Negro on
northwest border thebetween Nicaragua and Honduras and extend north
of 130 N. The Palo rande soils 
are associated with 
the poorer drained Rfo Negro soils, Vertisols, 
and Marsh and Swamp, and adjoin the
w'ell-drained Somotillo soils.
 

Representative Profile of Pajo Grande 
silt loam:
 

0 to 33 centimeters, 
;ery dark-grayish-brown, 
friable loam;

medium and 
fine granular structure; abundant very

fine roots; neutral.
 

33 to 53 centimeters, dark-brown 
to dark yellowish-brown,
 
very friable 
loamy sand; massive; plentiful very
fine roots; neutral; abrupt and 
smooth boundary.
 

53 !o 110 centimeters, very dark brown, friable silt loam;

moderate subangular blocky structure; plentiful
very fine roots; neutral; Librupt 
and smooth bound
a ry. 
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110 to 140 	centimeters, dark grayish-brown, friable silt loam
 
with many prominent, very. dark grayish-brown and
black mottles; weak 
subangular 	blocky structure; a

few very fine roots; neutral.
 

The loamy sand layer occurs at depth ranging from 30 to 40 centime
ters and is generally 2 0-centimeters thick.
 

The Palr Grande is a layered soil and has varied permeability; over
all permeability is moderate. 
 The soils have a deep root zone and
a high available moisture capacity. The are moderately high in organic matter and are well supplied with bases. The soils 
are hiqh

in phosphorus, whereas potassium content 
is medium.
 

The Palo Grande soils are 
mostly in cropland and pasture, and are

used mainly for the production of cotton and 
corn.
 

The soils are in the Subtropical Moist Forest zone. Most of the

forests have been removed, and only small patches of woodland re
main.
 

(PGa) Palo 	Grande silt loam, 0 to 1.5 percent slopes
 

The typicdl soil on nearly level slopes has 
a total extent

of approximately 12.0 square kilometers, about one-third of
it occurring outside of the report area. Thp soil is easy

to work but is occasionally flooded. Flooding is for such
short periods, however, that it does 
not seriously affect
 
cotton and 	corn production. 
 In 1969, about 44 percent of

the total area was in cotton, 21 percent in corn, 18 percent

in pasture, and 17 percent in woodland.
 

The soil is well suited to 
a wide variety of intertilled an
nual and perennial row crops, Simple conservation practices

are necessary for annual 
row crops, 	whic: include some or all
of the following: 
contour farming; minimum tillage; the 
use

of fertilizer; and the 
return of crop residues to the land.
Minimum tillage and fertilizer are needed for perennial 
row
 
crops. (Capability unit lIe-i)
 

(PGb) Palo Grande silt loam, 1.5 to 4 percent slopes
 

This soil with very gentle slopes 
is almost entirely outside

of the report limits but is contiguous to large areas on nearly level slopes that 
are within 	the limits. The total extent

is approximately 3.3 square kilometers. 
 The soil is similar
 
to the typical soil (PGa) but has slightly better runoff and
 
is also slightly more eroded.
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In IL'69, a'out 33 percent 
of this soil was in corn, 52 percent in pasture, and 15 percent in 
woodland.
suited to the The soil issame crops as the typical soil and requires similar but more 
intensive conservation 
nractices. 
 In addition,
for intertilled annual 
row crops, a simple terrace system with
grassed waterways is 
needed. (Capability unit IIe.-l
 

(PG2a) Palo 
Grande sandy loam frequently flooded variant,

0 to 1.5 pLercent slopes 

This soil w.ith nearly level 
slopes occurs along the Rfo Negro
on the Nicaraguan-flonduran 
border in the northwestern part of
the country. It is 
a deep, well-drained sandy loam soil,
milar to the typical Palo Grande soil. 
si-


It has a loam subsoil.
 

The soil is frequently flooded during 
the rainy season. The
total 
extent is approximately i.i square kilometers. 
 In 1969
about 15 percent of the area 
was in pasture while 
the rest was
in corn or sorghum. 

The soil is moderately well 
suited to rice, 
sugar cane, and
pasture, unsuited 
to cotton, kenaf, and 
bananas, and poorly
suited 
to most other crops. The soil 
needs protection against
overflow to improve its 
suitability for crops. 
 (Capability

unit IVw-3) 

84. PASO IONDO SERIES (PH1)
 

The Paso 
londo series consist of deep, well-drained and moderately
well drained soils 
hs .,Ing a very dark brown surface soil
yellowish-brown to and a dark
1. yellowish-brown, friable subsoil. The 
soils
are derived from 
recent volcanic ash and 
are underlain by loose sand
and cinders. 
 The soils occur 
on level to nearly level plains about
11 kilometers west 
and eight kilometers southwest of 
Ingenio San Antonio. 
 Their elevation is 
about 20 meters above 
mean sea level.
 

Representative Profile of Paso Hondo loam:
 

0 to 16 centimeters, very 
dark brown, firm 
loam; massive to
weak subangular blocky structure; abundant roots; 
neu
tral.
 

16 to 48 centimeters, 
very dark brown 
to very dark grayish-brown,

firm clay loam; moderately strong subangular blocky
structure; abundant roots; aeutral; abrupt and smooth
 
boundary.
 

48 to 80 centimeters, 
dark yello.ish--brot.n, 
friable clay loam;

moderate subanriular blocky structure; 
abundant roots;
 
neutral.
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dark-brown, friable clay loam;

80 to 106 centimeters, brolln to 


moderate subangular blocky structure; roots plentiful;
 

neutral; abrupt and smooth boundary.
 

Thickness more 
106 	centimeters +, layer of fine sand. than 

25 centimeters. 

Polvon 	soils, but the latter
 
The 	Paso Hondo soils are similar to El 


1he 	Paso Hondo soils
 
are 	underlain by tuff rather than loose sand. 


Polv',n, El Ingenio, and Chinandega soils which
 
are 	associated with El 


drained Porvenir Nuevo
and 	with the moderately well 
are well drained, 

soils.
 

They have a moderately slow permeability, moderate 
available moisture
 

the 	surface
 
a deep root zone. Organic matter is high in 


capacity, and 
 the 	subsoil. The
and 	moderate in
sub-surface,
moderately high in the 

and 	have base saturation of about
 

soils are well supplied with bases 


100 	percent. The soils are medium in potassium and low in phosphorus.
 

The 	Paso Hondo soils are in the Subtropical Moist Forest life zone.
 

However, no forest remains today, and the land is used chiefly for
 

irrigated sugar cane and pasture.
 

1.5 	percent slopes
(PHa) 	 Paso Hondo loam, 0 to 


square 	kilo-
The 	typical soil has a total extent of about 2.4 


meters of which 87 percent is in irrigated sugar cane, 12 per
one
cent in irrigated bananas, and percent in corn. The soil
 

is well suited to most acclimated crops, but is poor for ba

nanas, unless irriqated.
 

Because of low slope gradients, runoff is very slow, and erosion
 

is not a serious hazard. Good management practices are adequate
 

for the conservation of this soil, and fertilizer is needed for
 

satisfactory yields. (Capability unit 1-1)
 

_PHa2) 	Paso Hondo loam, moderately well drained, 0 to 1 .5 
percent slopes 

This soil occurs at slightly lower elevations than Paso Hondo
 

1.5 	percent slopes, and has a high water table during
loam, 0 to 

part of the rainy season. Its effect, however, is not reflected
 

in the colors of the soil profile described for Paso Hondo loam. 

This could happen if the water moves through the soil and does 

not remain stagnant, or if the duration of the high water table 

time is too short to cause poor aeration, which would
at any 	one 

result 	in poor drainage conditions.
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This soil 
has nearly level 
slopes and
5.1 square a total extent of about
kilometers. 
 About 63 percent of
sugar cane, 32 percent it is in irrigated
in improved pasture, and
corn and irrigated bananas. 5 percent in
 
and sugar cane, This soil is well suited to
and pasture with rice
irrigation.
well suited to sorghum and It is moderately
:)oor for most
ditches would be required for 

other crops. Drainage
crons that are sensitive to
,ater table conditions. high
(Capability unit 
111w-1)
 
85. PORVENIR NUEVO (PN)
 
The Porvenir Nuevo series

well drained soils that 

consist of loderately deep, moderately
are
derlain by derived from volcanic ash
a cemented layer of and are uncoarse material.
in scattered areas on The soils occur
level to 
nearly level 

and west 

plains south, southeast,
of Ingenio San Antonio.
 
Representative Profile of Porvenir Nuevo loam:
 

0 to 
 25 centimeters 
 very aark grayish-Drown, friable loam;
brownish-yellow mottles 
common; moderate subangular
blocky structure; abundant fine roots; 
slightly acid;
abrupt smooth boundary.
 

25 to 52 
centimeters, brown 
to dark-brown, friable 
loam, brownish--yellow mottles common; moderate subangular blocky
structure; 
fine roots plentiful; neutral.
52 to 
 76 centimeters, brown, friable clay loam; 
weak subangular

blocky structure; few roots; neutral.
 

76 cent'meters +, bedrock of tuff.
 
The Porvenir Nuevo soils have moderate permeability, moderate available moisture, and 
a moderately deep
supplied with bases to deep root
and have zone. They 
are well
the a base saturation of about 80 percent in
subsoil. 
 Organic matter 
is high
high in the subsoil. The soils 

in the surface soil and moderately
are 
medium in available potassium and
deficient 
in phosphorus.
 

During the 
rainy season, the Porvenir Nuevo soils have
table, and 
some areas are a high water
flooded occasionially.
ated principally with the The soils are 
associbetter drained El
and are Ingenio and Polvdfn
also associated with the series,

soils. Porvenir Nuevo 

poorer drained Vertisols and Vertic
soils are 
used for irrigated sugar 
cane and
pasture.
 
Porvenir Nuevo soils 
are in the 
Subtropical
Forests have 
been removed and 

Moist Forest life zone.
the soils are 

sugar cane 

used mostly for irrigated
and pasture.
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(PNa) Porvenir Nuevo loam, 0 to 1.5 percent slopes
 

The typical soil occurs in numerous areas of varied size as
 
far as 10 kilometers south, 10 kilometers southeast, and 4
 
kilometers west of Ingcnio San Antonio. Their total extent
 
is approximately 11.1 square kilometers. About 63 percent of
 
this total areas is in irrigated sugar cane, 20 percent in
 
pasture, 15 percent in terraced cotton, and 2 percent in ir
rigated bananas. The soil is well suited to rice, irrigated
 
sugar cane, and pasture; moderately well suiteo to sorghum,
 
and poorly suited to most other crops.
 

Erosion is a problem where slopes exceed one percent. In such
 
areas, a simple terrace system is required for the production
 
of annual row crops. Where slopes are less than one percent,
 
simple conservation practices are adequate. Drainage is a
 
problem on level fields, and field ditches are necessary for
 
some crops. (Capability unit 1l1w-l)
 

86. POLVON SERIES (PO)
 

The Polv6n series consist of deep, and moderately deep, well-drain
ed, loamy soils having a very dark brown to very dark grayish-brown
 
surface soil and a yellowish-brown subsoil derived from volcanic ash
 
and underlain by tuff. The soils comprise the nearly level to very
 

-
gently sloping plains about 13 kilometers west of Le6n and six kiloi

meters southwest of El Real ejo. 

Representative Profile of Polv6n loam:
 

0 to 19 	centimeters, very dark brown to very dark grayish-brown,
 
friable loam; weak subangular blocky structure; abun
dant roots; neutral.
 

19 to 48 	centimeters, same as layer above but structure modera
tely developed instead of weak.
 

48 to 91 	centimeters, yellowish-brown, friable loam; moderate
 
subangular blocky structure; abundant roots; neutral.
 

91 to 110 	 centimeters, grayish-brown clay loam material of 
weathered tuff. 

110 centimeters +, tuff bedrock.
 

The Polvon soils are similar to tile Paso Hondo soils but the latter 
are underlain by a layer of fine sand, rather than tuff bedrock. The 
Polvofn soils are associated with the El Ingenio soils, which are un
derlain by a heavy clay substratum, and with the moderately well drain
ed Porvenir Nuevo soils. 
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The Polv6n soils have moderate permeability, moderate available moisture capacity, and 
deep to moderately deep 
root zone. Organic matter
is moderately high in the upper half meter of depth and moderate below.
The soils are well supplied with bases and have 
a base saturation
about 90 percent. They are of
medium in available potassium but deficient
in phosphorus.
 

The Polvon soils are 
in the Subtropical

no forests Moist Forest zone. Practically
remain today, and the 

gar 

land is used mostly for irrigated sucane and pasture.
 

(POa) Polvon loam, 
0 to 1.5 percent slopes
 
The typical soil having nearly level 
slopes has 
a total extent
 
of approximately 3.3 
 square kilometers. 
 About 75 percent of
it is in irrigated sugar cane and 25 
percent in improved pasture.
The soil is well suited to most acclimated crops but 
poor for
 
bananas, unless 
irrigated.
 
Because slopes nearly level
are 
 and runoff is slow, erosion is
not a serious hazard. 
 Ordinary good management practices 
are
adequate for the conservation of this soil. 
 (Capability unit

I-1)
 

(POa2) Polvdn loam, moderately deep, 0 to 
1.5 percent slopes
 
This soil is similar to the 
typical one 
but has a depth of 60
to 90 centimeters 
to the underlying bedrock. 
 The total extent
is approximately 4.9 square kilometers. 
 About 70 percent of
this soil is in irrigated sugar cane, 
15 percent in cotton,
percent in irrigated bananas, 10


and 5 percent in corn. The 
soil
is well suited to most acclimated crops. 
 Deep rooted crops,
however, are 
only moderately suited.
 

This soil 
requires simple conservation practices, including
contour tillage, minimum tillage, fertilizer, and the return
of crop residues to the 
soil. Better control of water
required under irrigation is
 
than on the typical soil, because
of the shallower depth. (Capability unit lie-l)
 

(POb) Polvdn loam, 1.5 to 
4 percent slopes
 

This soil with very gertle slopes 
is similar to the typical
soil in texture, color and depth of 
the profile, and has 
a total exteot of approximately 1.3 
square kilometers. 
 About 50
percent of it 
is in cotton 
and the rest in irrigated sugar
cane. 
 It is suited 
to the same crops as
requires the typical soil but
a terrace system with grassed waterways for the production of annual 
row crops. Simple practices are generally
adequate for perennial row 
crops. (Capability unit Ilie-l)
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87. PAPALONAL SERIES (PP)
 

The Papalonal series consist of deep, well-drained, very dark
brown, fine cextu:-ed soils derived from old alluvium occuring in
 
narrow valleys in the Papalonal mountains north of Volcdn Momotom
bo between the settlements of San Cdrlos and El Porvenir. They are
 
associated with steep and moderately steep lands and with undif-

Ferentiated shallow soils. They also adjoin the San Gabriel and
 
Larreynagn soils in some places.
 

Representative Profile of Papalonal clay loam:
 

0 to 20 centimeLers, very dark brown, friable clay loam; 
moderately strong subar:gular blocky structure; 
plentiful fine roots; neutral. 

20 to 65 centimiters, black, friable clay loam; other'wise 
same as above. 

65 to 94 	centimeters, very dark brown, friable clay loam;
 
moderately strong subangular blocky structure;
 
plentiful fine rocts; slightly acid.
 

94 to 127 	centimeters, very dark grayish-brown, friable light

clay; moderate subangular blocky structure; plentiful 
roots; slightly acid. 

127 to 145 	 centimeters, dark brown, friable clay loam; moderate 
subangular blocky structure; plentiful roots; slijht
ly acid. 

The soils have a moderate permeability, are moderately high avail
able moisture caoacity, and a deep root zone. Organic matter is 
high in the surface soil, moderately high in the upper part of the 
subsoil, and moderate in the lower part. The soils are moderately
high in exchangeable bases and have a base saturation of about 70
 
percent. The relative amount of available potassium is medium, but
 
phosphorus 	 is deficient. 

The soils occur in the SuLtropical Dry Forest zone, where most of
 
the land remains in forest and is grazed.
 

(PPL) ?apalonal clay loam, 1.5 to 4 percent slopes 

The t'pical soil with very gentle fIcpes is the only unit of 
Papalonal soils mapped. It has a total extent of approximately
4.0 snuare kilometers, most of it in woodland nasture. The 
soil is moderately well suited to most row crops, well suited 
to sorghum, poor for rice, sugar cane, and plantains; and un
suitea for bananan. The production of these crops would require 
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simple conservation oractices for the 
protection of the soil
plus a gradient terrace system w!ith 
grassed 'aterways. (Capability unit IIe-4.2_)
83. PA DRE n,,,, 

,,PR.uS SERIES (PR)
 
Padre Ramos series consists of deep, 
liell-drained
dark grayish-brown surface soils 

soils having very

and dark reddish-brot.,n
are subsoils that
derived in part from colluviai material 
and in the lovwer part from
basalt occurin on moderately dissected plains at
Marrabios the base ofRange extending northwest from the

Tonala andkilometers west about sixtoward the Penfnsula 
Padre Ramos, then northward.
 
Representative Profile of Padre 
Ramos clay loam:
 

0 to 16 centimeters, 
very dark grayish-brown, 
firm clay loam;
mor'V;rate, medium and 
fine subangular blocky structure;
roots plentiful; slightly acid.
 
16 to 
 38 centimeters, dark--brown, 
firm clay loam; coarse and
medium subangula;, blocky structure, few 
roots; neutral.
 
38 to 116 
centimeters, dark reddish-brown, firm clay loam; 
moderately strong, 
coarse and very 
coarse subangular
blocky structure; 
few roots, slightly acid.
 

1I1 to 140 centimeters, as layer above except structure is moderate, medium and fine subangular blocky. 
140 to 163 centimeters, dark reddish-brown, friable sandy clayloam; weak, medium and fine subangular blocky structure; very fei roots; slightly acid. 
163 to 180 centimeters, dark yellowish-.brown, 

massive; no roots; slightly acid. 
friable sandy loam; 

The thickness of the dark 
surface soil 
varies with 
its position on
the slope, 
and is thickest at 
the base.
 
The soils have 
a moderate 
to 
moderately slow,, nermeability, moderate
available moisture, and 
a deep root zone. They have
of organic matter in the a moderate amount
surface soil but 
a low amount in
The soils the subsoil.
are well suoplied :;ith Jases
about 65 percent in the upper par't of 

and have a base saturation of

the subsoil.
values They have medium
for available potassium but 
are 
deficient in phosphorus.
 

The soils occur 
in the cool subtropical transition
Moist Forest of the Tropical
life zone. Some of 
the areas have been
are cleared and
used for pasture, while other areas 
are used for production of
corn, sorghum, and 
cotton.
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(PRa) Padre Ramos clay loam, 0 to 1.5 percent slopes
 

The typical soil with nearly level slopes occurs in a number
 
of moderate size areas in the general locality of the Padre
 
Ramos soils and have a total extent of approximately 6.0 square

kilometers. Most of tVe soil used for crops is slightly eroded.
 
In 1969, about 15 percent of the total area was used for cotton
 
production, 8 percent for corn, 42 percent for pasture, and 35
 
percent was in woodland. The soils are moderately well suited
 
to most rowi crops, except poor for bananas. It is well suited
 
to sorghum.
 

Runoff from this soil 
is slow, and the hazard of erosion is not
 
great if the surface is protected. Generally, simple practices,

including contour farming, minimum tillage, the use of fertili
zer, and the return of crop residues to the soil, are necessary

for annual row crops. 1here slopes exceed about one percent, a
 
simple terrace system is required. No special practices, ex
cept good management, are needed for perennial row crops. (Ca
pability unit Ile.4.1)
 

_(PRb) Padre Ramos clay lotm, 1.5 to 4 percent slopes
 

This soil having very gentle slopes has a total area of
 
approximately 25.6 square kilometers occuring in moderate to
 
large-size areas in the general locality of Padre Ramos soils.
 
Most of the soil areas are clay foams but included are some
 
small areas with a slightly heavier texture and some with a
 
lighter texture, such as loam and sandy loam.
 

About 10 percent of the total area of this soil was used for
 
cotton in 1969, 6 percent for corn, 69 percent for pasture,

and 15 percent was in woodland. The soil has the same crop

suitabilities and requires the same conservation practices
 
as the typical soil (PRa) on nearly level slopes. However,
 
because of greater runoff, a terrace system with grassed
 
waterways is needed for most annual row crops. Terraces
 
are now used for most of the fields in cotton. (CaDabili
ty unit IIe-4.1)
 

(PRc) Padre Ramos clay loam, 4 to 8 percent slopes
 

This soil on gentle slopes is very extensive and oc.curs
 
in small to large areas throughout the general loctlity

of the Padre Ramos soils for a total area of approximately

27.6 square kilometers. The soi) is mostly deep, but in a few
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places 
it is moderately deep and moderately shallow. 
 Included with this soil are some 
small areas
occuring havinq a sandy surface
in the 
northern extensions 
to have received a surface 
of this soil; they appear
cover of sand from eruptions of Volcdn Cosigjina.
 

The greater part of this 
soil, 
nearly 70 percent,
re, about 15 percent is woodland, and the 
is in pastu

rest cropland. In1969, about 10 percent of the total 
area
for the )roduction of 
of this soil t,'as used
cotton and 5 percent for 
corn. Most of
the fields in cotton were terracea.
 

Although suited 
to the same crops
level as the soil (PRa) on nearly
slopes, complex practices are required for its 
conservation when annual rowi crops 
are grown. 
 Simple practices are generally adequate for perennial 
row crops. (Capability unit
IIIe-4. 1)
 

(PRd) Padre Ramos clay loam, 8 to 
15 percent slopes
 
This soil on 
strong slones is the most extensive of the Padre
Ramos soils and 
occurs 
in small to large-size areas 
throughout
the general locality if the Padre Ramos 
soils.
is approximately 30.5 Its total extent
 square kilometers. 
 Most of the
deep, but soil is
some areas are moderately deep, and 
cleared areas are
generally moderately eroded. 
 Included with this soil 
are some
areas 
with a clayey surface and others witI
These sandy areas a sandy surface.
occur 
in the northern parts 
near Volcan CosigUina.
 

In 1969, 
about half of the total 
area 

est, 36 

of this soil iw.as in forpercent in pasture, 10 percent in corn,
in cotton. and 4 percent
The soil 
is poorly suited to cultivated crops
cause beof the high risk of erosion and 
is best suited to pasture, (Capabilit, unit IVe-4.1)
 

(PRe) Padre Ramos 
soils, 15 30
to percent slopes
 
This undifferentiated unit includes 
areas having a loamy sand
surface 
and others with 
a clay loam surface.
occur near The sandy soils
Estero Real 
in the northwest. 
 The total
this mapping unit extent of
is approximately 3.6 
square kilometers, of
',9hich approximately 70 percent is in forest and the
pasture. Pecause of rest in
the high erosion hazard, the 
soils are
best suited to 
pasture and "woodland. (Capability unit Vle-1.2)
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89. PACAYA SERIES (PY)
 

The 
Pacaya series consists of deep, well-drained, permeable soils
having a very dark-brown surface soil 
that is high in organic matter and a thick, weakly cemented duripan which occurs at depths of
60 to 75 centimeters. The soils derived
are from recent volcanic

ash 	and occur on 
strongly dissected uplands about five kilometers

south of El 
Crucero and east of the Pan American highway. Eleva
tions range between 700 and 920 meters above 
sea 	level. Pacaya
soils are 	associated with San 
Ignacio soils and occur in complexes

vith them. 

Representative Profile of Pacaya fine sandy loam:
 

0 to 25 	centimeters, very dark brown, 
very friable fine sandy

loam; moderate, fine granular structure; abundant fine
 
and very fine roots; slightly acid; abrupt smooth
 
boundary.
 

25 to 40 	centimeters, very dark grayish brown, very friable
 
fine sandy loam, massive; abundant fine and very fine
 
roots; medium acid; abrupt and smooth 
boundary.
 

40 to 60 	centimeters, same as 
above except dark yellowish-brown
 
color.
 

60 to 73 	centimeters, very dark grayish-brown, firm silt loam;

hard when dry; massive; few fine roots; slightly acid.
 

73 to 91 	centimeters, dark yellowish-brown, firm fine sandy

loam; massive; hard to very hard when dry; few fine
 
roots; sightly acid.
 

91 to 
102 	centimeters, very dark grayish-brown, firm fine sandy

loam; massive; hard when dry; 
few fine roots; slightly
 
acid.
 

102 to 113 	centimeters, dark yellowish-brown, very fine sandy

loam; massive; extremely hard when dry; no roots;
 
slightly acid.
 

113 to 132 	centimeters, very dark grayish-brown, very firm fine 
sandy loam wlith many mottles of dark grayish-brown
and dark brown; massive; extremely hard when dry;
slightly acid; abrupt smooth boundary. 

132 to 145 	centimeters +, very dark-brown, firm loam; moderately 
strong, medium and fine subangular blocky structure;
hard when dry; no roots; slightly acid. 
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The Pacaya soils have moderate permeability, high available moisture, 
and a moderately deep root 
zone.
pediment to The hardpan is a slight imroots 
and water. 
 The Pacayamatter in the surface soil 
soils are high in organic
and moderately high in the subsoil.
ses are moderate, base saturation Baally less than 30 

and of the subsoil is low,percent. gener-The soils are
sium, but deficient mediu, in available
in phosphorus. potas-
Pacaya soils
San Marcos and Guanacaste soils, are similar to 
the
but have
and differ from the Masatepe soils, 
a lower base saturation,


which have 
a strongly cemented
dur ipan.
 
The Pacaya soils 
occur 

Forest vegetation was 

in the Tropical Premontane Mcist Forest 
zone.
killed by slphurous fumes from Volcin Santiago between the years 1940 and

and shrubs. They 

1958, and at present, support grasses
are use-d to 
a large extent 
for grazing.
 

(PYb) Pacaya fine sandy loam, 
1.5 to 4 percent slopes

Pacaya fine sandy 
loam with 
very gentle slopes
small areas south occurs in two
of El Crucero for a total
hectares, which, in extent of about 321969, was all in pasture.for the production It is suitableof coffee and row crops underpractices. the customary(Capability unit 
Ilie-6)
 

(PYc) Pacaya fine sandy loam, 4 8to percent slopes

The typical soil with 
 gentle slopes occursareas and has total in numerousa small 
meters. Except 

extent of approximately 4.4 square kilo
1969 

for a small urban area, the restv as in unimproved of the soil inpasturesuited even thoughfor coffee. the soil is bestThe soils are alsocrops, but annual row crops 
suited to acclimated row

tices, require complexincluding terrace conservation praca system.contour plus Perennial row cropstillage requireother simple conservationtilizer is needed for all practices. Fercrops. (Capability unit 
Ile-6)
 

(PYd) Pacaya fine sandy loam, 8 to 
15 percent slopes
 
This soil 
with strong slopes is tidely distributed throughout
the general locality of the 
Pacaya soil
of approximately 3.8 square kilometers. 

and has a total 
extent
 
representative soil It is similar to
but has lost some the


of the surface soil 
by
erosion,
 

The soil 
in 1969 was al1 in pasture,
suited. for which use 
it is we 1

under the 

It is also suited to coffee which could be grown
customary practices. (Capability unit IVe-6)
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(PYe) Pacaya fine sandy loam, 15 to 30 percent slopes
 

This soil having moderately steep slopes occurs in moderate
 
size areas throughout the general locality of the Pacaya se
ries. It is similar to the typical soil but has lost some of
 
the surface soil by erosion. The total extent is approximately
 
5.4 square kilometers which is all in unimproved pasture. It
 
is well suited to pasture, but is also suited to coffee under
 
the prevailing management practices. (Capability unit VIe-2)
 

(PYf) Pacaya fire sandy loam, 30 to 75 percent slopes 

The Pacaya soil with steep slopes is similar to the typical
 
soil but is more eroded. The total extent is approximately
 
2.5 square kilometers. About 10 percent of this total area
 
is in woodland, the rest in pasture, for which use it is well 
suited. Grazing, however, must be controlled to guard against
 
erosion. The soil if fertilized, is also suitable for the pro
duction of coffee under the prevailing cultural practices which
 
serve to protect the soil from erosion. (Capahility unit VIIe-2)
 

(PYSe) Pacaya - San Ignacio complex, 15 to 30 percent slopes
 

Pacaya soils occur in a complex with the San Ignacio soils near 
the western limit of the San Ignacio soils. Their separation 
was not practicable at the scale of mapping. The San Ignacio 
soils, which are derived from ash distributed by Volca'n Santia
go, are more continuous on the steeper slopes in the eastern 
part of this complex and extend into areas of Pacaya soils in
 
finger-like projections. Pacaya soils are more common in the
 
west and on ridge tops in the east. The proportions of each 
series are about equal. The total extent of this complex on
 
moderately steep slopes is approximately 80 hectares.
 

All of this soil was in coffee in 1969, for which it is mode
rately well suited. However, it could also be used for pastu
re. (Capability unit VIe-2)
 

(PYSf) Pacaya - San Ignacio complex, 30 to 75 percent slopes
 

This complex is similar to the one on 15 to 30 percent slopes 
(PYSe) but occurs on steeper slopes in the same general loca
tion. In addition to the Pacaya and San Ignacio soils, col
luvial soils are common on the lower footslopes. Areas are 
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numerous 
and range 
in size from about 10
a total to 150 hectares for
extent of about 12.7 square kilometers.
two percent of it Only about
was in coffee 
in 1969; the rest was i pasture.
 

This complex is best suited for woodland, but is also suited
to pasture, and 
to coffee under present cultural methods.
tilizer is needed for optimum yields of coffee. 
Fer

(Capability
unit VIIe-2)
 

- San Ignacio complex, slopes more 
than 75
ercent
 
This complex is similar to 
the one on
but includes shallow soils 

15 to 30 percent slopes
on some
sloDes of the steeper or erodedand colluvial 
soils
extent on the lower footslopes.
is approximately 11.8 square kilometers. 
The total
 

about two percent of this In 1969, only
complex was 
in coffee, the 
rest was
in brushy pasture. 
Runoff from the soils of- this 
complex is rapid, and
of erosion is great. the risk
this complex 

Because of the high conservation hazard,is best suited to woodland.pasture and It
to is also suited to
coffee production but requires careful management
to conserve 
the soil. Fertilizer is essential 

pability unit VIIe-2) 

for coffe. (Ca

90. PANZACO SERIES 
(PZ)
 
The Panzaco series 
consist 

permeable, clayey soils 

of deep, somewhat poorly drained, slowly
that are
trine sedimients occuring on 
derived from old alluvium or 
lacus

northeast of the 
the nearly level
town of Belen in the 

plains four kilometers

Department of Rivas at
vation of about 45 meters above 
 an elesea level. 
 The Panzaco soils
sociated with the moderately well are as

zdlez soils, which are 
drained Ingenio Dolores and Gil 
Gonsomewhat lighter textured, and
soriated with the better drained Buenos Aires 

are 
also as
soils.
 

Representative Profile of Panzaco clay 
loam:
 

0 to 18 centimeters 
 black, 
firm cla, 
loam; medium and fine
subangular block,, structure; abundant roots; 
medium

acid. 

18 to 45 centimeters, 
very dark brown,

prismatic structure; plentiful 

very firm clay; coarse
 
roots 
along cracks;
medium acid.
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45 to 75 centimeters, 
very dark gray 
to very dark grayish-brown,

extremely firm clay; 
very coarse prismatic structure,

feu roots; slightly acid.
 

75 to 110 centimeters, dark-gray, extremely firm clay; 
very coarse
prismatic structure; few roots; slightly acid.
 
110 to 124 centimeters, dark 
gray and dark grayish-bro!n clay;very firm; medium and fine subangular blocky structure;

few roots; neutral. 

124 to 140 centimeters, dark-gray, brown 
to dark-brown, and lightgray clay loam; 
friable; medium and fine subangular

blocky structure; 
no roots; neutral.
 

All of the subsoil 

the 

layers with prismatic structure show slickensideson faces of the prisms. This is evidence of the movementsliding of one block of clay or
 
across another, is destructive to plant
roots; and is strong enough 
to cause displacement of 
structures built
 on this soil.
 

The Panzaco soils have slow to very slow permeability, a moderate available moisture capacity, and 
a deep root zone. 
 They have a moderate
amount of organic matter, except for the 
surface soil 
which is modera-tely high. The soils 
are 
high in bases, and base saturation of the
subsoil 
is near 100 percent. 
 The soils 
have medium contents of available potassium and medium to 
high contents of Phosphorus. Even though
the soils appear to 
have a better supply of phosphorus than
soils ir,Nicaragua, most
 some of the phosphorus may be unavailable to
plants. Consequently crops would 
respond to 
phosphorus fertilizer.
 

The soils are in the Tropical Dry Forest life 
zone. Although
most areas are 
cleared and used for pasture, some small areas are
used for crops.
 

(PZa) Parizaco 
clay loam, 0 to 1..5 percent slopes
 

This 
is the only unit of Panzaco soils mapped. It occurs in
one block northeast of Bel~n, 
and is approximately 7.2 
square
kilometers. 
 Of this total 
area about 87 percent of it is in
pasture, 10 percent in rice, 
and 3 percent in woodland.
 

The soil 
is best suited to irrigated crops 
of rice and sugar
cane, and pasture. 
 However, drainage is needed for some crops.
(Capabi lity unit IVw-2) 
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91. RANCEIRIA SERIES (RA) 
Rancherfa 
series consists of deep,
having a very dark 	

well drained, permeable soils
brown surfdce soil
subsoil that are and a dark yellowish-brown
derived from recent volcanic ash occurinq on
ry gently sloping to strongly sloping plains 	
ve

between Villa Salvadorita ;nd 
Ingenio Monterrosa, north 
of Chinandea.
 
Representative Profile of Rancherfa loam:
 

0 
to 	 22 centimeters, 
very dark brown, friable loam with
some fine scoria 
gravel, moderate, medium, and fine
granular structure; slightly acid.
 
22 to 54 
centimeters, very dark-grayish-brown, friable loam
with some 
fine scoria gravel; appears massive but
breaks down 
to medium and 
fine granules; abundant
roots; neutral.
 
54 to 84 
centimeters, darl. y,-Ilowish-brown,


with fine scoria gravel 
very friable loam
 

common; massive; plentiful

roots; neutral.
 

84 to 106 centimeters, dark-brown, very friable 
coarse sandy
loam with some 
scoria gravel; massive; 
few 	roots;
neutral; boundary abrupt and smooth.
 
106 	to 
125 	centimeters, dark yellowish-brown, friable, very
gravelly sandy loam; massive; very few roots;
boundary abrupt and 	

neutral;

irregular.
 

125 	centimeters +, gravels and pebbles of basaltic scoria
with some 
fine material from overlying horizon.
 
The amount of gravel 
in the
Volcan 	 surface increases 
as the distance from
San 	Cristobal decreases.

with 	 The Rancherfa soils
the Chinandega, 	 are associated
La Mora, and 
El Chonco soils.
differences are 	 Their principal
that the Chinandega soils lack
brown, gravelly sandy loam substratum that 

the dark yellowish..

the El Chonco soils rests on basaltic gravel;
are coarser textured and have
iation in color and 	 little or no
texture with depth, and the 	

var-

La Mora
lighter textured and 	 soils are
more brownish 
in color.
 

These soils have 
moderate permeability, moderately high available
moisture, and 
a deep root 
zone.
ganic matter in the 	
They have a moderate amount of
subsoil and moderately high 	 or

face soil. 	 amountsThe 	 soils are well su lied 
in the sur

base saturation of the subsoil 
)n vith exchangeable bases;is more than 75 percent. Potassiumis medium, but 
phosphorus 
is low.
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Available phosphorus determined
colorimetrically by North 
i , Carolina Method.
 

Total Nitronen analysis by
 
Kieldahl method.
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The Ranclherfa 
soil occur 
in the Subtropical Moist Forest life 
zone.
 
They are 
used mostly for crops, 
princirally cotton.
 

(RAa) Rancherfa loam, 0 to 1.5 percent slopes

The typical soil having nearly level
no 
erosion has a total slopes and practically

about 30 

extent of about 160 hectares.
percent of was
it In 1969,

12 percent for 

used for the production of cotton,
sugar cane, 2 percent for corn,
for pasture. 
 It is well suited and the rest
 
poor for bananas, to most acclimated crops,
unless irrigated. but

slow and the Runoff from this
hazard of erosion is slight. soil is
other than 
usual No special practices

and the 

cultural methods, including minimum tillage
use 
of fertilizer, 
are required for the 
conservation
of this soil. (Capability unit 1-1)
 

(RAa2) Rancherfa loam., 0 to 
1.5 percent slopes, slight 
 roded
The typical soil 
having nearly 
level
is most common, and has 
slopes and sli ht erosion
a total
meters. 
 Most areas of 

extent of about 47.8 square kilothe soil
deep. Dominant surface 
are deep, but some
texture are moderately
is loam, but
sandy loam texture. Of some areas have a
 was the total area, about 57
used for cotton production in 1969, 23 

percent of it
 
percent for corn, 3


percent for bananas, one-half percent for sugar cane, one-half
percent was 
in woodland, and 16 
percent in pasture.

The soil 
is well suited

unirrigated bananas. 

to most acclimated crops but poor for

nial No special practices
row crops. are needed for peren-
For annual row 
crops,
of fertilizer, and the 

contour tillage, 
the use
return
necessary. Where of crop residues to
slopes exceed one the soil are
system is needed also. 
percent, 
a simple terrace
Cotton fields 
are terraced.
areas, wind erosion control On some
practices, 
such as
ping, are desirable. wind stripcrop..
(Capability unit 
lie-1) 

(RAb) Rancherfa loam, 
1.5 to 4percent slopes

The typical soil with 
very gentle slopes has
approximately 41.3 square kilometers. 


a total extent of
large size areas It occurs
in in medium and
the general locality of the
Most of this soil Rancherfa soils.
has lost some
and some of the surface
of the soil areas layer by erosion,
Of the total area, about 73 
have a sandy loam surface texture.
percent was
tion 
in 1969, 15 percent for corn, 

used for cotton produc2 percent for bananas, I percent for sugar cane,7 percent for pasture, 
and 2 percent was
in woodland.
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The soils are well suited for most row crops but poor for
unirrigated bananas. 
 The conservation practices 
are the same
as 
those for the nearly level, slightly eroded soil 
(RAa2),
except a terrace system with 
grassed waterways is required for
nractically all annual 
row crops. Nearly all cotton fields
 are terraced. (Capability unit lie-1)
 

(RAb2) Rancherfa loam, gravelly, 1.5 
to 4 percent slopes
 

This soil 
with very gentle slopes differs from the typical
in having a gravelly subsoil 
soil
 

which impairs slightly the waterholding capacity of the soil. 
 Most of the soil is deep, but
included are 
some areas that are moderately deep. All of the
soils have 
lost some of the surface soil by erosion. The total extent of this soil 
is about 5.0 
 square kilometers.

this total area, about 77 percent was 

Of
 
used for terraced cotton
in 1969, 18 percent for pasture, and 5 percent for corn.
 

This soil, although adapted to most of the same 
crops as the
typical soil, is of lower suitability for these crops. 
 All of
the same conservation practices, including terraces, 
are required, but, in addition, practices 
to build up the organic matter
content and thereby increase the water-holcing capacity of the
soil are needed. The use of cover and grec. 
manure crops and
the return 
of crop residues to the soil are desirable for this
 purpose. (Capability unit Ille-1)
 

(RAc) Ranche,,fa loam, 4 to 
8 percent slopes
 

This soil 
with gentle slopes is similar to the typical soil in
depth, but includes some areas 
with a gravelly subsoil. Dominant surface texture is loam, but 
in a few areas it is sa.ndy
loam. The soil has lost more 
of the surface soil by erosion
than the typical soil. 
 The total extent of this 
soil is approximately 15.0 
square kilometers. 
 Of this total area, 39 percent
was 
used for terraced cotton production in 1969, 19 percent for
corn, I percent for bananas, 26 percent for pasture, and 15 per
cent was in woodland.
 

The soil is suited to the same crops as 
the typical but, in
addition to the simple conservation practices, complex measures are required for annual row crops. 
 These include a terrace 
system with grassed waterways. 
 In some places sediment
basins may 
be necessary in conjunction with the 
terraces.
 
(Capability unit IIIe-l)
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(RAd) Rancherfa 
loam, 8 to 15 
percent slopes
 
This soil has strong slopes and 
a total area
9.0 of anproximately
square kilometers.

includes It is similar to themore variations, such typical soil butas
soils, soils with gravelly subsoils w.ith some 
stone
severely eroded, and 

on tne surface, soils that are
shallo,

total area, 11 percent was 

soils w;ith gentle slopes. Of the
used for
19 percent cotton production
for corn, 41 in 1969,
percent for pasture, and 29
was in woodland. percent
Some of the fields in 
cotton 
were terraced.
 
Although the soil is suited to thesoil same crops ason nearly level the typicalslopes, the
great to conservation hazard iscontrol economicall,. tooThe best usepasture. (Capability unit 

for this soil is 
IVe-1)
 

92. 
 RIO NEGRO SERIES (RN)
 
The Rfo Negro 
series consist 

derived from old 

of deep, moderately well 
drained soils
alluvium occuring 
on
Negro in the northern part 
low flat plains along the R'oof the country andThey are associated extend north ofw,;ith the better-drained 13 0 N.

higher-lying Palo Grande soi l s.
 
Representative 
 Profile of Rio Negro loam: 

0 to 55 centimeters, dark-brown, friable loam; weak, mediumand 
fine granular structure; abundant roots; 
slightly
acid; abrupt and undulating boundary.
 
55 to 80 centimeters, dark-brown, 
loose loamy sand with paleyellowish mottles; 
no structure; 
plentiful
roots; slightly acid; abrupt and smooth 

very fine
 
boundary.


80 to 
105 centimeters, 
very dark 
brown, friable silt 
loar, commonly with mottles of 

and very 

black and yellow; moderate, fine
fine subangular blocky structure; 
plentiful
very fine roots; neutral; abrupt 
and uniform boundary.

105 
to 125 centimeters, 
brown to 
dark-brow:n, 
friable 
silt loam
with yellowish-brown mottles; weak, 
fine and very fine
subangular blocky structure; 
few very fine roots;


tral. neu-

The surface horizon ranges in thickness from 40
The 
soils to 60 centimeters.
have moderate permeability, moderate available moisture
capacity, and 
a deep root 
zone.
derate, Thleir orqanic matter content
available potassium is medium, and 
 is mosoils are phosphorus
flooded during hig:i-..'ater periods of the 
is high. The
 

Rfo Negro.
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The Rio Negro soils occur in the Subtropical Moist Forest life
 
zone. Much of the areas are in forest at the present time.
 
Cleared areas iire cultivated niostly to cotton and corn, but some
 
areas are in pasture.
 

(RNa) Rfo Negro loam, 0 to 1.5 percent slopes
 

The typical soil on nearly level slopes has a total extent of
 
approximately 7.0 square kilometers. 
 Most of it is cropland.

In 1969, about 62 pe;*cent of it wa-s in cotton, with fields 
com
monly terraced, 14 percent in corn, 5 percent in pasture, and
 
19 percent in woodland.
 

Because of the hazard of overflow, the soil is best suited
 
to rice and irrigated sugar cane. It is moderately well
 
suited to sorghum and sugar cane without irrigation. Drain
age arid protection against overflow are needed for other row
 
crops. (Capability unit IIIw-1)
 

(RNa2) Rio Negro loam, frequently flooded, 0 to 1.5 percent

slopes 

This soil is the most extensive of the Rfo Negro soils and
 
has a total area of approximately 14.5 square kilometers. It
 
is similar to the typical soil, but slightly lower in eleva
tion, and frequently flooded. Only about 26 percent of it is
 
used for crops; the rest is in woodland and pasture. In 1969,

about 11 percent of the total area was in corn, 8 percent in
 
cotton, 7 percent in pasture, and 74 percent in forest. The
 
soils are best suited to pasture and to irrigated crops of rice
 
and sugar cane.
 

Surface drainage by a system of ditches and protection against

overflow are needed; 
then the soils could be used for mechaniz
ed farming. (Capability unit IVw.3)
 

(RNa3) Rio Negro loam, somewhat poorly drained variant, 0 to
 
1.5 percent slopeE
 

This soil on nearly level slopes is similar to the typical soil
 
(RNa) but is mottled within 40 centimeters of the surface. It
 
commonly occupies the back-water :reas or slight depressions

and is occasionally flooded. Th, total extent is approximately

5.6 square kilometers. Less than one-quarter of the total area
 
is in cropland; most of the rest is in forest. In 1969, about
 
23 percent of 4t .,as in rice, 7 percent in pasture, and 70 per
cent in woodland,
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The soil 
is best suited to rice, irrigated sugar cane,
ture. Drainage by 	 and pasa system of dilches is necessary for the
of this 	 use
soil for other crops. (Capability unit IVw1)
 

93. RIVAS SERIES (RS) 
The 
Rivas series comprise deep 
to
brown soils 	 shallow, well-drained, darkhaving a dark yellowish-brown subsoil. 
 They are derived from sandstones and shales that
dissected 	plains occur on the moderately
in southwestern Nicaragua, extending from San
Francisco 	(11036 ' '
N. 85056	 W) in a southeasterly direction parallel to 
the Pan American highway 
to nearly 	the southern border with Costa Rica.
 

Representative Profile of Rivas clay loam:
 

0 
to 13 	 centimeters, dark-brown, friable clay
loam; medium and fine subdngular blocky
structure; abundant roots; slightly

acid.
 

13 to 36 
 ceptimeters, dark yellowish-brown clay;

coarse and medium subangular blocky
structure; plentiful 
roots; slightly

acid.
 

36 to 55/65 
 centimeters, yellowish-brown, friable

clay loam; coarse 
and medium subangular
blocky structure; 
few roots; neutral.
 

55/65 to 76 centimeters, black and light-gray sandy
loam material of weathered arkosic sands
tone.
 

76 	 centimeters +, arkosic sandstone.
 
The depth 	of the soils ranges 
from about 25 centimeters 
to more
than 90 centimeters, but depths of 40 to 60 centimeters are 
most
 common.
 

These soils are associated with 
the well-drained Buenos Aires
soils a3nd 
some moderately well-drained vertic soils and Vertisols.
They adjoin ths 
hilly and steep San Rafael soils.
 
The Rivas 
soils have moderately slow permeability, moderate available moisture, and 
a moderately shallow root 
zone. Organic matter
content of the surface and subsoil 
is moderate. 
 The soils 	are well
supplied with bases, and base saturation of the subsoil
than 80 percent. The soils 	 is more
 are medium in available potassium but
are 
deficient 	in phosphorus.
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The Rivas soils occur in the Tropical Dry Forest and its humid
transition, where the 
land is used mostly for pasture.
 

(RSb) Rivas clay loam, 1.5 to 4 percent slopes
 

This typical 
soil with very gentle slopes has a total area
of about 1.0 square kilometers. Most of the areas occur near
the mouth of Rfo Amayo and Rio Las Lajas. The soil is all mod
erately deep and in improved pasture. 
 It is moderately
well suited to most row crops, well suited to sorghum, corn,

and cotton; and 
poor for bananas. Simple practices are
required for annual 
row crops, but no special practices

are needed for perennial row crops. Where slopes exceed
 
one percent, a simple terrace 
system is required. (Capa
bility unit Hie-4.1)
 

(RSc) Rivas clay loam, 
4 to 8 percent slopes
 

The soil 
with qentle slopes is most typice! for the series.
It's total extent is approximately 28.4 
s-uare kilometers.
 
The soil is slightly to moderately eroded. Of the total
 
area, about 80 percent is in improved pas+ re, 10 percent

in irrigated pasture, 5 percent in corn, 
and the rest in
cotton and sugar which 
are planted in small fields.

soil is moderately well 

The
 
suited to most acclimated row crops,
well suited to corn, 
cotton, and sorghum, but poorly suited,


to bananas, unless irrigated.
 

The soil has moderate runoff, and the risk of erosion 
is
present when 
the soil is not prutected. Complex measures,
including a terrace 
system with grassed waterways, are re
quired for the production of annual row crops. Simple practices including contour tillage, minimum tillage, fertili
zer, the use of cover and green 
manure crops, and the r'eturn of crop residues to 
the land are needed for perennial

row crops. (Capability unit IIIe-4.1)
 

(RSd) Rivas clay loam, 8 to 
15 percent
 

This soil with 
strong slopes has a total extent of approximately 26.3 square kilometers. Most areas are deep to moderately shallow, but 
some small areas are shallow. These

shallow soils include about 35 hectares which have slopes
that are less 
than eight percent occurring south and south
west of the mouth of Rio Las Lajas. Of the total area,

about 90 percent is in improved pasture and the rest is in
 
corn, sorghum, and in places rice.
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Runoff from this soil 
is moderately rapid, 
and most
are moderately eroded. areas
 
hazard, the 

Because of the high conservatiori
soil 
is best suited to pasture. (Capability

unit IVe-4.1)
 

(RSe) Rivas 
clay loam, 15 to 
30 percent slopes
 
This soil 
having moderately steep slopes has 
a total extent of about 14,6 square kilometers
typical soil. and is similar to the
It ranges in depth commonly from deep
moderately shallow, and most to
 

areas are moderately eroded.
The soil is all 
in pasture, 
for which it
Careful is best suited.
management of pastures, however, is required
prevent overgrazing. (Capability unit VIe-1.2) 
to
 

(RSf) Rivas 
clay loam, 30 to 75 percent slopes
 
Rivas 
clay loam with steep slopes is very extensive and
has a total 
area of approximately 57.1
Soil depths range from deep to 

square kilometers.
 
shallow, but commonly from
deep to moderately shallow. Surface textures 
are dominantly clay loam but included 
are some areas
clay. Nearly all of this soil 

of loam and light

is used for pasture, except
about two percent which 
is in woodland.
 

Runoff from this soil 
is very rapid, and pastures require
good management to 
prevent overgrazing, which accelerates
erosion. 
 Where slopes exceed 40 
to 45 percent, woodland
is the' best use. (Capability unit VIIe-1.1)
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94. I \L(A bEV!IES ( S-.) 

The 	Sinaloa series 
is colQprised of deep. ,.cll drained, dark-brown,

friable soils that have a hardpan duripan laver that
or 	 is broken

in many places. The soils are dev2loped from volcanic ash that
 
overlies pyroclastic material occuring on the strongly dissected
 
upland north, nortAesf, and west of Casa Colorada.
 

Representative Profile of Sinaloa clay loam:
 

0 to 14 	centimeters, very dark grayish-brown, friable clay

loam; strong granular structure; abundant fine and
 
very fine roots; many worm casts; medium acid.
 

14 to 35 	centimeters, very dark grayish-brown, friable clay
 
loam; moderate, fine and medium subangular blocky
 
structure; plentiful fine and very fine roots;
 
medium acid; clear and smooth boundary.
 

35 to 70 	centimetErs, dark-brown, friable clay loam; strong

subangular blocky structure. plentiful fine and very

fine roots; worm casts common; medium acid; abrupt
 
smooth boundary.
 

70 to 100 	centimeters, reddish-brown, hard duripan; massive
 
with occasional cracks that are penetrated by roots;
 
many very fine discontinuous pores through which
 
water passes slowly; abrupt smooth boundary. Thick
ness ranges from 20 to about 40 centimeters.
 

100 to 120 	centimeters, dark-brown, friable loam; moderate sub
angular blocky structure; few very fine roots.
 

120 	centimeters plus, reddish to yellowish-brown loam to
 
heavy clay loam of a buried soil.
 

The 	Sinaloa soils are Depth the
moderately 	permeable. to nearly

impermeable duripan layer ranges 
about 30 centimeters on the steeper
slones to 80 centimeters on smoother slopes. This also is the normal
 
depth of the root zone. The soils have a moderately high available
 
moisture capacity. Organic matter is moderately high in the surface
 
and 	subsurface and moderate in the subsoil. The soils 
arr. well sup
plied with bases, have a medium content of potassium, but are defi
cient in phosphorus,
 

The 	Sinaloa soils 
occur in the Tropical Premontane Moist Forest life
 
zone and is used mostly for coffee.
 

(SAc) Sinaloa clay loam, 4 to 8 percent slopes
 

This soil 
on gentle 	slopes occurs in three small areas w..est and

soutih est 	 Tie total area
of F1 Crucero. 	 is approximately 18 hec
tares. Of 	this area, 
50 percent 	is in coffee, 25 nercent in corn,
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and 25 percent in pasture. Runoff from this
and most of the areas have soil is medium,
 
soil lost little or none
by erosion. of the surface
The soil 
is 'ell suited to
ples, sisal, coffee, pineapand cassava, 
and is moderately well
other intertilled row suited to
 
practices such 

crops but requires complex conservation
as 
terraces with grassed waterways, 
contour
farming, minimum tillage, two-way-tillage, the
lizer, 
and the return of use of ferticrop residues
cial conservation practices 
to the soil. No speare 
needed when coffee is grown.
(Capability unit 
Ilie-6)
 

(SAd) Sinaloa 
clay loam, 8 to 
15 percent slopes
 
This soil on strong slopes 
covers 
an area of approximately
3.4 square kilometers. 
 Most of the
located six individual
kilometers southwest and 

areas are
10 kilometers northwest
of El Crucero. 
 Of this total area, 
95 percent is in coffee,
3 percent in pineapples, and 2 percent in pasture.
ranges in depth from 40 to The soil
90 centimeters over a hardpan layer.
Runoff from this soil 
is rapid, and most of
rately eroded. Because of the 
the soil is moderapid runoff the risk
is great. The soil is well of erosion
adapted 
to coffee and tree
and requires crops,
no 
special conservation practices.
suited to such perennial row crops as pineapples 

It is also
 
cassava. sisal, and
(Capability unit IVe-6p
 

(SAe) Sinaloa clay loam, 
15 to 30 percent slopes
 
The moderately steep 
areas
proximately 17.1 

of this soil cover an area of apsquare kilometers.
six kilometers southwest of El 
Most of these occur from
Crucero to
west of the same 10 kilometers northtown. 
 Of this total
coffee, area, 90 percent is in
5 percent In pasture,


soil ranges in depth above the 
and 5 percent in woodland. The
hardpan from 40
90 centimeters. to more than
This soil has rapid
moderately eroded, with 

runoff and much of it is
some areas severely eroded.
best suited to The are
woodland, coffee and pasture under proper manaqement. (Capability unit VIe-2)
 

(Lf) Sinaloa claj loam, 
30 to 75 percent slopes
 
The steep areas 
of this soil 
cover approximately 30.7 square
kilometers, 
of which 90 percent is in coffee,
pasture, and 3 percent in corn. 

7 percent in
 
general area as 

The soil occurs in the same
the Sinaloa clay loam 
(SAe) on slopes of 15
to 30 percent.
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The soil has a rapid runoff, and most of it has lost some of
 
the surface soil by erosion. The soil is best suited to wood
land, but coffee can be .ro,in under proper management so as to
 
conserve the soil. (Capability unit VIIe-2)
 

(SAMe) Sinaloa - San Marcos Association, 15 to 30 percent

slopes
 

This is 	an association of San Marcos soils which occur on the
 
upper slopes and ridge tops and of Sinaloa soils w.'hich occupy
 
the lower slopes. The two soils have about the same propor
tions, but their separation was not practicable at the scale
 
of mapping. This association occurs mostly west of El Cruce
ro. The total extent is approximately 6.3 square kilometers.
 
In 1969 	nearly all of the association was used for the produc
tion of 	coffee planted in partial shade of trees.
 

This association is moderately well suited to coffee and to
 
pasture. Complex practices include the maintenance of a cover
 
crop or 	sod on the soil and the use of crop residues and fer
tilizer. The management methods used for coffee production
 
are effective in controlling erosion. (Capabilit"' unit Vie-2)
 

(SAMf) Sinaloa - San Marcos Association, 30 to 75 percent
 

This association on steep slopes is very extensive and covers
 
a total area of approximately 28.5 square kilometers occurring
 
throughout an area that extends about five kilometers north,
 
six kilometers northwest, and six kilometers west of El Cruce.
ro. Nearly all of the association was used for coffee produc
tion in 1969.
 

The association is similar to the one on 15 to 30 percent slo
pes, but because of steep slopes and rapid runoff, it is best
 
suited to woodland. It is also suited to pasture and coffee
 
but requires good management to protect the soil against ero
sion. The method used for coffee production which maintains
 
a mulch or cover on the surface is effective in controlling
 
erosion. (Capability unit VIIe-2)
 

(SAMfg) 	Sinaloa - San Marcos Association, slopes more than
 
75 percent
 

This very steep association occurs among the moderately steep
 
and steep areas north and west of El Crucero and has a total
 
extent of approximately 33.7 square kilometers, nearly all of
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which was 
used for the production of coffee 
in 1969.
and the nroportions The soils
are nearly the same as
to 30 percent slopes. on soils having 15
Many of the 
areas
hoiiever, are moderately eroded,
and the soils are shallower than the 
typical San Marcos or Sinaloa soils.
 

ecause of steep slopes and rapid runoff, the hazard of erosion
is very high unless the soils are 

reason, 

protected by vegetation. For
this 
 the association is best suited for woodland, but
can be 
used for pasture if 
not overgrazed.
to coffee production It is also adapted
but the suitability is lotier
er than on
areas. Careful management is required to 
smooth

protected. The keep the surface
 
of coffee are 

hand culture methods used for the production
effective in controlling erosion, and fertilizer
is essential 
for optimum yelds of coffee. 
 (Capability unit
VI Ie-2)
 

(SASf) Sinaloa 
- San Ignacio Association 
 30 to 75 percent

slope s
 

This association 
occurs 
in one 4.7 square kilometers
kilometers area six
west and slightly north of Ticuantepe.
pid runoff and It has rathe soils are moderately eroded.
entire area was In 1968, the
in coffeL. The 
soil is best suited to coffee,
citrus, and pasture. 
 Bench terraces

erosion when 

are needed to control
planted to coffee. 
 (Capability unit VIIe-2)
 

95. SAN GABRIEL SERIES 
(SB)
 

The San Gabriel 
series consist of deep, well-drained soils
a dark reddish-brown having
clay subsoil that has 
a pronounced blocky
structure. 
 The 
upper part of these soils
recent volcanic ash, 
is derived from relatively
but the 


canic ash 
lower part is from old deposits of volor alluvium. 
 The soils occur
ling plains, east, 

on gently undulating to rolnorthwest, and southwest of Malpaisillo, and 
are
associated with the Malpaisillo and Olocot6n soils and with 
Vertisols.
 
Representative Profile of San Gabriel 
clay loam:
 

0 to 18 centimeters, 
very dark grayish-brown, firm clay loam;
moderate, medium and 
fine granular structure; few
roots; 
medium acid; abrupt and smooth 
boundary.
 
18 to 36 centimeters, dark reddish-brown, very firm clay having
a strong coarse 
angular and subangular blocky structure; fe,.w roots; medium acid. 
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36 to 60 	centimeters, dark reddish.-brown, very firm clay with
 
some fine and ver -
 fine basaltic gravels; structure
 
is very strong, medium and fine angular blocky; few
 
roots; medium acid; Loundary is abrupt and smooth.
 

60 to 92 	centimeters, dark reddish.-brown, very firm clay having
 
a very strong coarse prismatic structure; very few
 
roots; medium acid.
 

92 to 125 	centimeters, dark yellowish-brown, firm loam; massive;
 

medium acid.
 

125 to 148 centimeters, as layer above but slightly sandy.
more 


148 to 21 	 centimeters, light brownish-gray sand with fine and
 
very fine basaltic gravel.
 

The soils have moderately slow permeability, moderate available mois
ture canacity, ind a deep root zone. Organic 
matter content is mo
derate. The soils 
are moderately high in exchangeable bases and have

base saturation of more than 70 percent. 
 They are low in phosphorus,

but the potassium content is medium.
 

The soils 	are in the moist transition of the Subtropical Dry Forest
 
zone, where extensive areas are in forest. 
 Cleared areas are used
 
chiefly for crops. 

(SBa) San 	Gahriel clay loam, 0 to 1.5 percent slopes
 

The typical soil having nearly level slopes is located about
 
12.5 kilometers northeast of Volc~n Momotombo occuring 
on nar
row elongated areas thlat range in size 
from 4 to 300 hectares. 
The soil has a total Lxtent (f approximately 8.0 square kilo
meters. 
 In 1968, about 52 percent of it was in woodland, 19
 
percent in 	pasture, 15 percent in corn, sorghum, or sesame, and
 
14 percent 	in cotton.
 

This soil 
is well suited to sorghum and moderately well suited
 
to acclimated crops, but is poor for peanuts, rice, sugar cane,

and plantains without irrigation; and unsuited for bananas.

Runoff from this soil is slow, and the erosion hazard is very

slight to 	neglible. 
 Ordinary good management practices, there
fore, are adequate for the conservation of this soil. For in
tertilled annual row crops, these include the return of crop

residues to the soil, the use of fertilizer, and minimum till
age. (Capability unit 1-4.2)
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(S~a2) San Gabriel clay loam, 0 to 
1.5 percent, slightly erodec
 
This soil on nearl' 
level slopes is associated with
soil. the typical
It is similar to 
it but has lost some
by erosion. Dominant surface 

of the surface soil
 
textures 
are clay loam but 
some
included areas 
are light clay, 
which is 
common adjacent to Vertic soils. The soil occurs 
in areas that range in size from 10
to almost 300 hectares, with 
a total
27.8 extent of approximately
square kilometers. 
 In 1968, 
about 65 percent of it
cotton, 23 percent in 

was in
 
corn, sorghum, or
pasture, sesame, 10 percent in
1.5 percent in woodland, 
and 0.5 percent in installations and urban areas. Nearly thirds of
two 
 the cultivated


fields were 
terraced.
 

The soil 
has the same suitabilities 
as the typical soil 0
on
to 1.5 percent slopes (Sfa). 
 Runoff from this so
rately slow, and intertilled 
4 l is mode

annualvation row, crops require consermeasures 
such as the 
return of crop residues to tie
soil, the use of fertilizer, minimum tillage, 
contour farming,
and a gradient 
terrace system. (Capability unit XIe.-4.2)
 

(SBb) San Gabriel 
clay loam, 1.5 
to 4 percent slopes
 

This very gently sloping soil 
is deep, similar to 
the typical
soil. Most of 
it is 
located north of Volc~n Momotombo where
it occurs in elongated strips between steeper 
areas. Areas
 
range in size from 5 to 
about 600 hectares, 
and have a total
extent of approximately 20.5 square kilometers. 
 Tile soil in
cultivated areas 
has lost some of the 
surface by erosion.
1968, In
about 53 percent of 
the total area was 
in,woodland, 28
percent in pasture, 14 percent in 
cotton with terraced fields,
and 5 percent in corn, sorghum, or 
sesame.
 

The soil is suited to the 
same 
crops as the typical soil
to 1.5 percent slopes (SBa). on 0
Conservation 
measures
tilled annual for interrow crops include the 
return 
of crop residues to
the soil, the use of fertilizer, minimum tillage, 
contour farming, and a gradient terrace system. 
 (Capability unit 
lie-4.2)
 

(SBb2) San Gabriel 
clay loam, 1.5 
to 4 percent slopes, mode
rately eroded 

This soil on ver 
 gentle slones has 
lost some 
of the surface
soil by erosion, and is 
mostly dee'p, with some moderately deep
areas. The 
soil occurs in small areas 
that are distributed
amona other areas of San Gabriel soils,of apnroximatel- and has a total extent77 i'ectares. In 1968, aLout 47 percentthe total area .,as ofin cotton
in with terraced fields, 38pasture, 10 percent in corn, percent

sorghum, or sesame and 5 perocnt in installations. 
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ihe soil is moderately well suited to sorghum, sesame, corn,
 
cotton, kenaf, and irrigated sugar cane. It is poor for rice,
 
cassava, peanuts; and unsuited to bananas and plantains. Sim
ple conservation measures which include the return of crop re
sidues to the soil, cover and green manure crops, the use of
 
fertilizer and minimum tillage are required for perennial row
 
crops. A gradient terrace system with grassed waterways is al
so needed for intertilled annual row crops. (Capability unit
 
IIIe-4a2)
 

(SBc) San Gabriel clay loam, 4 to 8 percent slopes
 

Most of this gently sloping soil is deep e'<cept for some small 
areas which are moderately deep. The soil is distributed within
 
the general area of San Gabriel soils. It has moderately rapid
 
runoff, and most areas have lost some of the surface soil by
 
erosion. The soil occurs in areas that range in size from 10
 
to about 100 hectares. The total extent is approximately 3.5
 
square kilometers. In 1968, about 40 percent of the total area
 
was in corn, sorghum or sesame, 30 percent in pasture, 20 per
cent in cotton, and 10 percent in woodland. About 69 hectares
 

of the cultivated fields were terraced.
 

The soil is well suited to sorghum and moderately well suited 
to most other acclimated crops, but is poor for rice, peanuts, 
plantains, and sugar cane, and unsuited for bananas. The soil 
requires the same conservation practices as the San Gabriel 
clay loam, 1.5 to 4 percent slopes, moderately eroded, (SBb2), 
but because of the greater slope gradient terraces, need closer 
spacing and more of the normal conservation practices. (Capa
bility unit IIIe 4.2) 

(SBd) San Gabriel stony clay loam, 8 to 15 percent slopes
 

This strongly sloping soil is similar to the typical soil but
 
in most places has sufficient stone on the surface to interfere
 
with cultivation. It has moderately rapid runoff and is mode
rately eroded. The soil occurs in areas that range in size from
 
5 to 200 hectares which are located between 7 and 14 kilometers
 
northeast of Telica. The total extent is approximately 6.2
 
square kilometers. Included with this map unit is about 140
 
hectares which has little or no stone on the surface. In 1968,
 
about 46 percent of it was in pasture, 31 percent in corn, sor
ghum or sesame, 14 percent in woodland, 6 percent in urban areas
 
and 3 percent in cotton. Because of the high erosion hazard,
 
the soil is best suited to pasture or woodland. (Capability
 
unit IVe 4.1)
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.(SB2b) San 
Gabriel stony 
clay loam, 0 to 
4 percent slopes
 
This soil 
with very gentle slopes is similar to
soil but has the typical
sufficient stone 
on the surface
cultivation. to interfere with
It occurs 
about eight Lilometers
ly east of raloaisillo, south and slightin areas that 
range in from 3 to
about 60 hectares, with size 
a total extent of approximately
square kilometers. 1.8
 
than 

The soil ranges in depth from 40
90 centimeters. to more
Some areas 
are slightly eroded.
about 49 percent of it In 1968,
was in corn, sorghum,
cent in pasture, 5 percent in urban 
or sesame, 43 per

areas,
woodland. and 3 percent in
Because of stoniness, this soil 
is best suited to
pasture and woodland. 
 (Capability unit 
IVs-2)
 

96. EL 
SAUCE SERIES (SC)
 
El 
Sauce series 

dark-brown soils 

consist of deep and moderately deep, well-drained,
having a yellowish-red subsoil.
from old alluvium and They are derived
occur on dissected plains
the town El Sauce. in the vicinity of
The soils 
are associated with
Vertisols and undifferentiated
recent alluvial 
soils 
that occupy the
areas, and lower lying
with steep land on adjacent hiqher 
areas.
 

Representative Profile of El 
Sauce loam:
 

0 to 13 centimeters, dark-brown, 
friable 
loam; moderate,
medium granular structure; plentiful 
roots; slightly
acid; 
abrupt smooth 
boundary.
 
13'to 36 centimeters, dark 
reddish-brown, fine gravelly clay
loam; friable; weak, 
medium and fine subangular
blocky structure; plentiful 
fine roots; slightly


ac J.
 

36 to 
 80 centimeters, yellowish-red and 
light brownish gray
fine gravelly clay loam; 
friable, weak, medium subangular blocky structure; 
few fine roots; slightly

acid.
 

80 to 125 
centimeters, yellowish-red and 
brown clay loam;
slightly firm; 
few fine roots; slightly acid.
 
125 to 140 
centimeters +, mixed colors of yellowish-red and
yellowish-brown, 
friable clay loam; massive, medium


acid. 

The El 

m
 
Sauce soils 
have lost much 
of the original
by erosion and as loam surface soil
a consequence,


plowing, so,.e the surface soil is thin. After
of the subsoil is 
usually mixed with
the texture of the mixed soil 
the surface and
is a heavy loam
The quantity of gravel to light clay loam.
in the subsoil ranges from
In some places, 15 to 22 percent.
at depths between 
10 and 120 centimeters,
overlies the soil
a continuous 
layer of gravel.
 

11-566
 



El Sauce soils have moderate permeability, moderate available mois
ture capacity, and a deep 
root zone. They have moderate amounts of
 
organic matter in layer and low the Cation
the surface in 
 suosoil. 

exchange capacity is moderate (15-19 me); base saturation is approx
imately 70 percent. The soils are medium in available potassium
 
but deficient in phosphorus.
 

The soils are in the Subtropical Moist Forest and are used mostly
 
for pasture and crops.
 

(SCa) El Sauce loam, 0 to 1.5 percent slopes
 

The typical soil with nearly level slopes is far
located as 

as six kilometers northwest, nine kilometers west, and seven
 
kilometers south of El Sauce, and occurs in areas that range

in size from 5 to 420 hectares. The total extent is approx
imately 21.8 square kilometers. The soil adjoins Vertisols
 
and is mostly 'eep, but some areas have depths that range

Irom 6J to 90 centimeters. Some of the surface soil has been
 
lost by erosion. In 1968, about 57 percent of the total area
 
was in cotton, with about half of the fields terraced, 34 per
cent in pasture, 5 percent in corn sesame,
and and 4 percent
 
in urban areas 
with small areas of woodland.
 

The soil is well suited to sorghum, cotton, corn, and irri
gated sugar cane and moderately well suited to peanuts, sesa
me, tobacco, cassava, 
rice, kenaf, and plantains. It is poor
ly suited for bananas. Intertilled annual row crops require

conservation practices which include 
the return of crop resi
dues to the soil, the use of fertilizers, and minimum tillage.

Where slopes exceed one percent, contour farming and a gradient

terrace system are needed. (Capability unit Ile-4.1)
 

(SCb) El Sauce loam, 1.5 to 4 percent slopes
 

Most of this very gently sloping soil is located as far as
 
six kilometers south and two kilometers north of El Sauce,
 
with some small areas located as far as 6.5 and 9.5 kilome
ters northwest. The greater part of the soil is deep, but
 
one 
area of 20 hectares which is five kilometers south of El
 
Sauce is moderately deep. The soil has a moderately slow
 
runoff, is slightly eroded and occurs in areas that range in
size from 5 to almost 300 hectares, with a total extent of
approximately 7.1 square kilometers. In 1968, about 51 per
cent of the total area was in cotton, with about half of the
fields terraced, 33 percent in pasture, 14 percent in corn 
or sesame, and 2 percent in woodland.
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The soil is suited to the 
same crops as the 
typical
ce loam on El Sau0 to 1.5 percent slopes (SCa),
same conservation practices. 
and requires the


(Capability unit 
lie-.4.1)
 

(SCb2) 
 El Sauce loam, 1.5 to 
4 percent slopes, moderately
 

Most of this 
soil is located south of El
areas are distributed among other areas 
Sauce, but smaller
 

of El Sauce soils.
It occurs 
in areas that range in size
hectares. from 10 to about 250
The total extent is approximately 10.2square kilometers. 
 This 
soil has moderately rapid runoff, and most
areas have 
lost enough of the surface soil
impair crop yields. Depths range from 40 
by erosion to
 

centimeters. more than 90
Some small areas 
to 


are gravelly,
swales and a few in
are subject to occasional 
inundation.
 
In 1968, 
about 65 percent of the 
total area was
16 percent in corn in pasture,
or sesame, 118 percent in cotton. 

percent in woodlan, and
The soil is moderately well
corn, sulted to
cotton, sorghum, sesame, 
tobacco, peanuts, dryland
rice, kenaf, and sugar cane, 
but is poor for cassava,
nas, and plantains. bana-
Simple conservation measures,
include the which
return 
of crop resi_-ues to 
the soil, cover and
green man'ire crops, the 
use of fertilizers, and minimum tillage, are required 
for row crops,
gradient terrace 
plus contour farming and a
system with 
grassed waterways (Capability
unit IIIe-4al)
 

(SCc) El Sauce loam, 4 to 
8 percent slopes
 
This soil 
is located as 
far as five kilometers south,
ometers north, two kiland seven kilometers northwest of El
other areas are about 17 Sauce;
kilometers west and slightly south
of El Sauce. 
 The soil occurs in areas that
from 10 to range in size
about 350 hectares, with 
a total extent of approximately 13.4 square kilometers.
 
The depth of this 
soil ranges from 60 to
meters, hut one area 

more than 90 centiof 22 hectares 

ters deep. is less than 60-centime-
The soil has moderately rapid runoff and
ratelv eroded. is mode-
In 1968, about 71 
Dercent of the
was in pasture, 16 total area
percent in ".oodland, 9 percent in cotton,
and 4 percent in corn 
or sesame.
 

11-568
 



The soil is well suited to cotton, corn, and sorqhum; modera
telv well suited to sesame, peanuts, tobacco, cassava, rice,

kenaf, surIar cane, and plantains; and poor for bananas. The
 
soil requires the same conservation measures as the El Sauce
 
loam, 1.5 to 4 percent slopes, moderately eroded (SCb2). How
ever, terraces renuire closer spacino. 
 (Capability unit
 
IIl e-4 .1)
 

(SCd) El Sauce loam, 8 to 
15 percent slopes
 

The strongly sloping soil 
is distributed among other 
areas
of El Sauce soils. Most of the 
soil is 
stony and somewhat
gravelly, and has depths that 
range from 40 to 90 centimeters. The soil 
has rapid runoff and is moderately eroded.
It occurs in areas 
that range from 4 to 
50 hectares, with
a total extent of approximately 1.8 
square kilometers. In
1968, about 77 percent of it 
was in pasture, 20 percent
in corn or sesame, and 3 percent in 
woodland. Because of
the 
erosion hazard, the soil is best suited to pasture and

woodland.(Capability unit IVe-4.1)
 

(SC2b) El Sauce stony 
orgravelly loam 1.5 
to 4 percent
 
slopes
 

This soil is located 

eist 

as far as 12 to 17 kilometers southof El Sauce and occurs in areas 
that range in size
from 23 to 98 hectares. Its total extent 
is approximately

2.1 square kilometers. The is
soil moderately deep, and
cultivated areas 
have lost somte of the surface soil by
erosion. In 1968, 
about 55 percent of the total 
area was
in pasture, 35 percent in 
corn or sesame, and 10 percent
in woodland. 
 Because of stoniness, 
the soil is best suited
to 
pasture and woodland. (Capability unit IVe-4.1)
 

(SC2c) El Sauce 
stony loam, 4 to 8 percent slopes
 

This strongly sloping soil 
is located as far as 
9 to 12 kilometers southeast of El Sauce. It occurs in areas that range in size from 4 to 
235 hectares and 
has a total extent
of approximately 
9.7 square kilometers. Tile soil has depths
that range 
from 40 to 90 centimeters but 
some areas 
are somewhat deeper, and is 
stony and also somewhat gravelly. Runoff from this soil 
is rapid and is moderately eroded.

1968, about 58 percent of 

In
 
the total area ,as in pasture, 22
percent in woodland, 16 percent in corn 
or sesame, 3 percent
in urban areas, and 1 percent in cotton. 
 The soil is best
suited to 
pasture and woodland. (Capability unit IVe 4.1)
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97. SANTO DOMINGO SERIES 
 (SD)
 
The Santo Domingo series 
consist of deep 
to moderately shallow,
well-drained, medium-textured 
soils having a thick,
but fragment 	 continuous
hardnan. 
 The soils 
are derived
volcanic 	 from relatively recent
ash and are underlain by 
bedded pyroclastic deposits
sisting of 	 contuff, volcanic ash, 
cemented 
cinders
soil are extensive the 	 arid pumice. The
on nvariy level 
to strongly sloping plains
west of San 
Rafael del 
Sur, and 	on t;,e rolling plains between San
Rafael 
and El Crucero to 
the east. 
 They are 	associated
San Rafael soils and 	 vith the
'n some places they adjoin San 
Luis and 	Los
Cedros soils.
 

Representative Prnfile of Santo Dominqo silt 
loam:
 
0 to 50 
 centimcters, dark-brown, 
friable silt
 

loam; weak, 
fine granular structure;

abundant roots; 
neutral.
 

50 to 
 60 	 centimeters, 
brown to 	dark-brown, 
very

friable silt 
loam; massive; abundant

very' fine roots; neutral; abrupt smooth
 
boundary.
 

60 to 
 80 	 centimeters, yellowish-red continuous
 
hardpan, locally known 
as talpetate,

with occasional 
vertical 
cracks. 
 This
layer is 
a severe 	hindrance to 
plant
roots; no 
roots; 
abrupt wavy boundary.
 

80/84 
to 92 or 	110 centimeters, 
dark reddish-brown hardpan,

continuous but occasional 
cracks or 
fissures; no 
roots; abrupt wavy boundary.
 

92/110 to 
140 centimeters +, dark 
reddish-brown, firm

clay; weak, medium and fine subangular
blocky structure, very few roots; 
medium
 
acid.
 

Depth to the 
hardpan layer ,which is 
2 0-to 60- centimeters
ranges from 30 	 thick,
to 90 centimeters. 
 The cracks in
more 
than one-meter apart on 	
the hardpan are
smooth surfaces and
meter on 	 less than one
steep slopes, and 
allow fine 
roots to 
pass through.
tures 	 Fracare more 	numerous 
where tree 
roots 
are common.
 

The soils 
have moderate permeability but the 
permeability of
pan is moderately 	 the
slow to slow. The root zone is
tely shallow. Available moisture capacity is 
deep to modera

ter content is high. Organic matmoderatel, 
high in 
the upper half meter of
Exchangeable bases 	 the soil.
are moderatel,, high,
the subsoil 	 ,"ith base saturation of
60 percent or 
more. 
 Content of available
is medium in 	 notassium
the 
urer subsoil 
and low in the 
lower subsoil, and
Phosphorus 
is very deficient.
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The soils are in the subtropical transition of the Tropical Dry

Forest life zone, and are used mostly for pasture and annual crops.
 

(SDa) Santo Domingo silt loam, 0 to 1.5 p,.rcent slopes
 

This soil with nearly level slopes occurs in ini ts that range 
in size from 30 to 90 hectares, which are widely distributed 
through the general area of the series. Most of the soil is 
deen, but some areas are moderately deen. The total extent 
of this soil is approximately 3.3 square kilometers. In 1968,
 
about 51 percent of the total area ',as in corn or sesame, 22
 
percent in cotton, 20 percent in pasture, 4 percent in urban 
areas, and 3 percent in woodland. 

This soil is well suited to sesame, corn, cotton and sorghum.
 
It is moderately well suited to most other row crops includ
inq sugar cane, plantains, .3nd vegetables, but poorly suited to 
bananas. When intertilled annual row crops are grown, the 
soil requires such conservatijn practices as the return of 
crop residues to the soil, minimum tillage, the use of ferti
lizer, and a simple gradient terrace system where slopes ex
ceed one percent. (Capability unit Iie-5.1)
 

(SDb) Santo Domingo silt loam, 1.5 to 4 percent slopes
 

This soil with very gentle slopes occurs in units ranging

in size from 2 to 150 hectares, that are distributed through
out the general area of Santo Domingo soils. Most of the soil
 
is deep, but some areas are moderately deep. The soil has mo
derately slow runoff, and it is sliqhtlv to moderately eroded.
 
The total extent is approximately 20.8 square kilometers. In
 
1968, about 39 percent of it was in corn or sesame, 34 percent

in pasture, 18 percent in cotton,. 4 percent in woodland, 3 per
cent in irrigated sugar cane, and 2 percen' in subsistence
 
crops and urban areas. 

The soil is suited to the same crops as the Santo Domingo silt 
loam, 0 to 1.5 percent slopes, and requires the same conserva
tion practices. In addition, a simple gradient terrace system
 
is needed for intertilled annual row crops. (Capability unit
 
Ilie-5.1)
 

(SDOc) Santo Domingo silt loam, 4 to 8 percent slopes
 

This soil with gentle slopes occurs in vnits that range in size 
from 5 to 150 hectares which are distributed throughout the 
general area of the Santo Domingo soils. The depth of the 
soil above the hardpan is varied, commonly ranging from 60 
to 80 centimeters, although in some places is more than 80 

11-571
 



centimeters. The soil has moderate runoff, and most 
areas
 
have lost from 25 to 50 percent of the original surface layer

bv erosion. The total extent of the soil is anDroximately

35.5 square kilometers. In 1968, about 55 percent of the to
tal area w'as in Dasture, 30 nercent in corn, sesame, soror 

ghum, 7 percent in cotton, 5 percent in coffee, 2 percent in
 
woodland, and 1 percent in urban 
uses.
 

The same crops are suited to this soil as for the nearly lev.
el soil (SDa). The soil requires simple conservation practi
ces plus a gradient 
terrace system with grassed waterways when

intertilled annual row crops are grown. Simple conservation
 
practices such as the return 
of crop residues to the soil,

the use of fertilizer, minimui tillage, and contour farming
 
are adequate to conserve the soil when perennial row crops
 
are grown. (Capability unit IIIe-5)
 

(SDd) Santo Domingo soil, 8 to 15 percent slopes
 

These soils on strong slopes occur units ranging in size
 
from 5 to 150 hectares that are distributed throughout the

general area of Santo Domingo soils. The soils consist of
 
the typical Santo Domingo soil and soils that are 
moderately

shallow to shallow over the talpetate layer. Roots in many

places pass throughout this hardpan layer into the underlying

heavier-textured soil material. Surface textures 
of the soils
 
are varied, ranging from loam to 
clay loam. The soil has mo
derately rapid runoff and ,s moderately eroded. The total ex
tent of this soil is approximately 27.7 square kilometers. 
 In
 
1968, about 56 percent of the total 
area was in pasture, 21
 
percent in corn, sesame, 
or sorghum, 13 percent in woodland,

9 percent in coffee, and 1 percent in cotton and urban areas.

Because of the high conservation hazard, the soil is best
 
suited to pasture. (Capability unit IVe-5)
 

(SDe) Santo Domingo ;oil, 15 to 30 percent slopes
 

These soils occur in elongated areas that range in size from
8 to 95 hectarps located primarily about eight kilometers
 
west of El Crucero. The soil is moderately shallow, although

some small areas are deep. The total extent is approximately

3.9 square kilometers. In 1968, about .41 percent of the total
 
area ,as in pasture, 40 percent in woodland, 10 percent in

coffee, and 9 percent in corn or sorghum. Runoff from this
 
soil is rapid, and the conservation hazard is high. For this
 
reason the soil is best suited to pasture. (Capability unit
 
Vle-l.1)
 

11-572
 



(SD2a) 	 Santo Domingo silt loam, moderately shallow over
 
hardpan, 0 to 1.5 percent slopes
 

This soil with nearly level slopes occurs in units that range

in size 	from 10 to more than 100 hectares that are distributed
 
throughout the general area of the Santo Domingo series. Some
 
areas of this soil have lost much of 
the original surface layer

by erosion. The depth to the hardpan layer ranges from 40 to
 
60 centimeters. The total extent of the soil 
is approximately

4.5 square kilometers. In 1968, about 41 percent of it was

in corn, sesame or sorghum, 31 percent in pasture, 25 percent

in irrigated sugar cane, and 3 percent in cotton.
 

The soil is well suited to sorcghum and moderately well suited
 
to most other row crops, but is poor for sugar cane and plan
tains, and unsuited for bananas.
 

In general, simple conservation measures that include the 
return
 
of crop 	residues to the soil, cover and green manure crops,

minimum 	tillage, and the use of fertilizer are necessary for
 
intertilled annual row crops. On 
slopes that exceed one per
cent, a simple gradient terrace system and contour farming are
 
needed for these crops. (Capability unit IIIe-5a)
 

(SD2b) 	 Santo Domingo silt loam, moderately shallow over hardpan.
 
1.5 to 	4 percent slopes
 

This soil on very gentle slopes is similar to the moderately

shallow 	one (SD2a) on 0 to 1.5 percent slopes. It occurs 
in
 
units that range in size from one to approximately 200 hecta
res distributed throughout the general area 
of Santo Domingo

soils. 	 The total extent of this soil 
is approximately 30.3
 
square 	kilometers. In 1968, about 44 percent of it was in
 
pasture, 33 percent in corn, or
sesame sorghum, 13 percent in
 
cotton, 5 percent in woodland, 4 percent in urban use, and 1
 
percent in sugar cane.
 

The soil has the same suitabilities as the moderately shallow
 
soil on 	0 to 1.5 percent slopes and requires the same conser
vation 	practices, plus a gradient terrace 
system with grassed
 
waterways and contour farming for intertilled annual row crops.
 
(Capability unit IIIe-Sa)
 

(SD2c) 	Santo Domingo silt loam, moderately shallow over hard
pan, 4 to 8 percent slopes
 

This soil with gentle slopes is similar to the moderately shallow
 
une on 	0 to 
1.5 percent slopes (SD2a), and occurs in units that
 
range in size from 5 to approximately 100 hectares. The soil
 

11-573
 



has medium runoff and is 
moderately eroded. 
 The total extent
of this soil is approximately 
14.6 square kilometers. 
 In 1968,
about 54 percent of 
it was in pasture, 30 percent 
in corn, sesame, or sorghum, 11 
percent in woodland, 4 percent in cotton,
and I rFrcent in urban areas.
 

The soil is adapted 
to the same crops as the moderately shallow
soil on 0 to 1.5 percent slopes, 
but suitabilities
higher. are somewhat
However, because of the 
greater erosion hazard, 
the
soil 
requires conservation practices such 
as the return of crop
residues to the 
soil, minimum tillage, and the 
use of fertilizer. In addition, contour farming and 
a gradient terrace system
with grassed waterways are needed 
for intertilled annual 
row
crops. (Capability unit IIle-5)
 

(SD3c) Santo 
Domingo silt loam, shallow 
over hardpan, 4 to 

percent slopes
 

This soil on gentle slopes 
is 25-to 4 0-centimeters thick above
the hardpan. It has moderately rapid runoff and 
is moderately
eroded. 
 The soil occurs 
in two units, one 33 hectares in size
and the other 85 hectares. 
 The first is located three kilometers south and sliqhtiy east of Villa 
El Carmen; the second is
located 
10.5 kilometers 
east and slightly south of 
the same settlement. 
 The total extent of this 
soil is approximately 1.5
square kilometers. In 1968, about 75 
percent of the total area
was in pasture and 25 percent in 
woodland.
 

The soil is moderately well suited 
to most acclimated row
especially shallow rooted ones. 
crops,


It is poorly suited to 
vegetables, cassava, 
sugar cane, 
bananas and plantains. For intertilled row crops, the soil 
requires conservation measures such
as crop rctation, the 
return 
of crop residues 
to the soil, cover 
and green manure 
crops, minimum tillage, contour farming,
the use of fertilizer, and a gradient terrace system with grassed waterways. Because of its 
shallowness and the hi gh 
conservation hazard, the soil is 
best suited for pasture. (Capabili
ty unit IVe-5a)
 

98. SAN 
FELIPE SERIES (SF)
 

The San Felipe series consist 
 of deep, well-drained, brownish
soils 
of moderately slow permeability. They are 
derived from old
alluvium washed 
from the volcanic uplands 
and occur on nearly level
to gently undulatinq plains extending northeast of 
Nandaime.
 

Representative Profile of San Felipe clay 
loam:
 

0 to 15 centimeters, very dark brown, 
friable clay loam
to silty clay loam; 
strong granular structure;
 
abundant roots, 
slightly acid.
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15 to 30 centimeters, dark tro,,'n, friable 
nular structure; very fine roots 

clay; strong gra
common; slightly 

acid, 

30 to 56 centimeters, dark-brown, firm clay; .leak subangu
lar blocky structure; very fine roots common; 
slightly acid. 

56 to 80 centimeters, dark reddish-Lrown, firm clay loam 
with some fine gravel; massive; few very fine roots; 
medium acid. 

80 to 100 centimeters, dark-brown, firm clay; weak subangular
blocky structure; few roots; medium acid. 

The San Felipe soils have moderately slow permeability, moderate 
available moisture capacity, and a deep 
root zone. Organic mat
ter content is moderately high in the surface horizon but low in
the subsoil. The soils are well supplied with bases but are gene
rally low in phosphorus, and medium in potassium.
 

The soils are in the Subhumid transition of the Subtropical Moist
 
Forest life zone. and are used principally for the production of
 
cotton and irrigated rice.
 

(SFa) San Felipe clay loam, 0 to 1.5 percent slopes
 

The typical soil occurs on nearly level 
areas and covers ap
proximately 12.6 square kilometers. Seventy-seven percent of
 
it is in cotton, 15 percent in irrigated rice, 4 percent in
 
corn, and 4 percent in sugar cane. Runoff from this 
soil is

slow, and the soil is slightly eroded. The soil is well suited
 
to corn, cotton, sorghumand irrigated sugar cane, and modera
tely well suited to most other acclimated crops, but poor for
 
bananas. The 
soil requires simple conservation measures such
 
as contour plowing, minimum tillage, the 
use of fertilizer,

and the return of crop residues to the soil. On slopes exceed
ing one percent,a simple terrace 
system is needed. Much of
 
this soil is already terraced. (Capability unit IIe*-4.1)
 

(SFb) San Felipe clay loam, 1.5 to 4 percent slopes
 

This soil 
on very gentle slopes covers approximately 2.8
 
square kilometers. Ninety-five percent of it is in cotton,

3 percent in bananas, and 2 :iercent in pasture. Runoff from

this soil is medium, and the soil is moderately eroded. It

is suited to the 
same crons and requires the same conservation
 
measures a, thu near]- level 
soil (SFa). The terraces reouire
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closer spacing, however, and much of tiis soil
raced. is alread,,' terage, bft:er desirable conservation practices
the retention 
of crop are two-wa., tillresidues, especially cotton,
surface on
as long as possible, minimum tillage; 
the
 

and the contour farming,
use of fertilizer. 
 (Canabilit, unit 
Iie-4.1)
 

99. SABANA GRANDE 
17ERIES (SG)
 

The Sibana Grande 
series consist of
dark--bro,.,n, dark grayish-brown todeep and moderately verydeep, well-drainedmoderately rapid soils havingto rapid] : ,reabialluvium of volcanic ash, occuring 
iy and are derived from coarse 

cinity of on broad flat plains in the vithe town of Sibana Grande. TheyMercedes Airport extend south from Lasto the settlement of 
Veracruz and southeisward 
to Cofradias.
 

Representative Profile of 
Sbana Grande sandy loam:
 

0 to 26 centimeters, very dark grayish-brown, friable sandyloam, medium and fine subangular blocky structure;
abundant roots; neutral; abrupt and smooth boundary. 
26 to 52 centimeters, very dark-brown, friable sandy loam;massive; plentiful roots; 
neutral.
 

to 85 centimeters,
52 dark yellowish-brown, 
very friable sandy
loam to 
loamy sand; massive; 
few roots; neutral.
 
85 to 130 centimeters, very dark 
grayish-brown, 
loose sand;
very few roots; neutral. 

The Sabana Grande soils 
are somewhat 
similar 
to the Cofradfas
which soils
occur 
in the same general location 
on
and differ only in broad alluvial plains,
that 
they lack the substratum of weakly cemented
scoria.
 

Th2 Sabana Grande 
soils have moderately rapid 
to rapid permeability,
moderate available moisture capacity,

root zone. and a deep to moderate deep
They have a moderate amount
surface soil of organic matter
and subsoil, in the
a low amount
soils are well supplied 

but in the substratum. The
 
than with bases, with base
75 percent. saturation greater
Potassium and 
phosphorus 
levels are 
generally medium.
 

The soils 
are in the Subtropical 
transition of the
est Tropical Dry Forlife zone and were originally forested, but 
are
used for production of cotton, notw cleared and
corn, and 
vegetables. 
 Some areas
also in are
brushy pasture.
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(SGa) Sibana Grande sandy loam, 0 to 1.5 percent slopes
 

The typical soil having nearly level slopes has a total extent
 
of about 1.3 square kilometer. Ninety percent of it is used
 
for cotton production, 6 percent for corn, and 4 percent for
 
citrus. The soil is well suited to most row crops except ba
nanas, rice, and pineapples.
 

The soil has a slow runoff, and simple conservation practices
 
plus some wind erosion-control practices are required for the
 
protection of the soil. A simple terrace system is needed for
 
annual row crops where the soil has slopes that exceed one per,
 
cent. (Capability unit IIe-2.1)
 

(SGb) Sgbana Grande sandy loam, 1.5 to 4 percent slopes
 

The Sabana Grande sandy loam having very gentle slopes is char
acteristic of the typical soil. Its total extent is about 6.1
 
square kilometers. Of this tctal, 25 percent is in terraced
 
cotton fields, 25 percent in pasture, 20 percent in subsistence
 
crops, 20 percent in corn, and 1C percent in vegetables. The
 
soil is well to moderately well suited to most acclimated row
 
crops, except bananas, plantains, and pineapples.
 

Simple conservation practices are adequate for perennial row
 
crops. But for annual row crops, terraces with grassed water
ways are also required. Some wind erosion control practices
 
are needed for row crops. (Capability unit IIe-2.1)
 

(SG2a) 	 Sabana Grande sandy loam, somewhat excessively drained,
 
0 to 1.5 percent slopes
 

This soil with nearly level slopes differs from the typical
 
soil in having a slightly coarser and more porous substratum,
 
and has a total extent of about 2.6square kilometers, of which
 
60 percent is in pasture and 40 percent in corn. Some areas
 
of this soil receive runoff from adjacent higher lying areas
 
and are occasionally flooded. These need protection by a di
version to intercept the runoff water.
 

The crops adapted to this soil are the same as for the more
 
extensive very gently sloping soil (SG2b) but suitabilities
 
are lower. Conservation practices inclule crop rotation, the
 
return of crop residues to the soil, cover and green manure
 
crops, fertilizer, minimum tillage, contour farming, and a
 
gradient terrace system. (Capability unit IlIe-2a)
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(SG2b) Salhana Grande sand' 
loam. somewhat excessively drained,

1.5 to 4 percent slopes
 

This soil differs from the 
typical soil 
coarser and in having a slightly
more porous substratum. and has
about 13.7 a total extent of
square kilometers. 
 Of this total area, about 30
percent 
is in cotton, 25 
percent in pasture, 20 percent in
open forest, 5 percent in corn,

including the 

and the rest in urban areas,
La Calera experiment station.
suited to w-.hite The soil is well
beans, castor beans, 
and sisal; moderately
%,ell suited to peanuts, 
sesame, corn, and sorghum; poorly
suited to cassava, kenaf, rice, 
cotton, 
sugar cane, and pineapples; and unsuited 
to bananas and plantains.
 
Runoff from this soil is moderate, but areassome receive runoff from adjacent higher lying 
areas. 
 These vulnerable
need protection by areas
a diversion 
at the point where the runoff
waters enter 
the fields. Because of 
this excess runoff,
local areas are eroded. some
The soil needs terraces with grassed
water wa s thes' for production of annual row crops, butconservati on practices are 

simple 
Some wind 

adequate for perennial row crops.
crosion control practices are advisable for 
row crops.
(Capability unit Ille-2a) 

100. SAN IGNACIO SERIES 
 (SI)
 
The San Ignacio series consist of deep, 
well-drained. 
light-temtured soils derived from recent volcanic
dark-brown surface and 

ash. They have a very
a brown to dark-brown subsoil.
occur on dissected plains The soils
 
Ticuantepe at elevations 

west of VoIcan Santiago and south ofLetween 300 and 400 meters above sealevel. 

Representative Profile of San 
lqnacio sandy loam:
 
0 to 14 centimeters, very 
dark brown, very friable sandy
loam; weak 
fine and very fine granular structure;
abundant very fine roots; neutral. 
14 to 34 centimeters, 
same as above except structure isweak, medium and fine subangular blocky. 
34 to 52 centimeters, 
very dark grayish-bro.in, very friable
sandy loam; massive; plentiful 
very fine roots;


tral neu

52 to 85 centimeters, brokwn to dark-bro,;n, very friable sand'.,loam; massive; few very fine roots; neutral) boundaryabrupt and smooth.
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85 to 108 centimeters, very dark 
with 

brown, very friable loamy sanda large amount 
of medium and fine gravel of basaltic scoria; massive;

few; very fine 

in places weakly cemented;
roots; neutral; boundary ab-,ipt 
and
 smoo th. 
108 to 120 centimeters +, brown to dark. brow-n, very friable sandloam :ith 
some fine 
basaltic gravel; moderately weak,
fine subangular blocky structure; 
few very fine roots
neutral.
 

The underlying loamy sand layer 
occurs 
at
110 centimeters depths ranging from 70
it grades in coarseness to

little from a loamy sand withgravel of basaltic scoria a 
scoria gravel. to one with much fine and very fineThe soils grade in surface texture
are coarsest near likewise; and
Volca'n Santiago and finer at 
some distance away
from it.
 
The San Ignacio soils 
have moderately rapid permeability, moderate
available moisture capacity, anQ
deep a moderately shallow to
root 
zone. They are moderately high moderately

geable in organic matter.
bases are moderately high and Exchan
percent. base saturation is more than 70
Available potassium and phusphorus 
are 
both medium.
 
San Ignacio soils are 
similar 
to
soils, the S~bana Grande and Las Colinas
but the Sbana Grande soils 
are
derlain by darker colored and
loose sand, and the Las are unthroughout Colinas soilsthe profile and have scoria gravelare underlairi by layer ofa black scoria. 
San Ignacio soils 
are 

tropical 

in the warm Tropical transition of the Sub-
Moist Forest zone. 
 lost of the forest has
and the soils are used been removed,
for the production of pineapples, melons,
corn, and 
sesame.
 
San Ignacio soils 
on steeper slopes 
occur in associations with San
Marcos s.oi's, 
and is described therein.
 

(SIb) San Ignacio sandy loam, 1.5 
to 4 percent slopes
 
The typical soil 
with very gentle slopes has 
a total area of
about 7.0 square kilometers,

cluded in this 

most of it slightly eroded.
mapping unit Inis a 26-hectare
that are less than area having slopes
1.5 percent nccurrinq about 2.5 kilometers
west of Laguna de Masaya. 
 Of the total 7.0
area, about 40 square kilometers
percent was
subsistence crops, 
in corn in 1969; 20 percent 
in
including vegetables, pineapples,
rus; and the and citrest in pasture.
 

The soil is moderately well 
suited to 
rost 
row crops, but 
unsuited for bananas and plantains.

ton. cassava, It is pooly suited for cotrice, kenaf, and sugar 
cane. 
 Simple conservation
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practices includi flh contour ti 1 Vim, cover and green manure 
cro ns, mini uiuv iilage, the u';L oI f rtil iz,r, cron rotation, 
and the return u)f crop res i dues to the land are reiui red for 
ms t roi, cr o .,t InI add i t ion for annual row crops , a gradient 
terrace sYsi1eci is needed. (Capability unit liIe-2a) 

(SIc) San rInnacio sand,,, loam, 4 to 8 percent slopes 

The typical Soil with gentle slopes occurs in moderate size 

areas southwest of Ticuantepe and also about 3.25 kilometers 

west of Lagu n d e .1asa a. The total extent is approximately 
5.0 souare 1Ioile ters, about half of it is cropland and the 
rest is !a tur- in 196 ) , a',ou L 20 percent of the total area 
was in uorn , I.- pnercent in Lananas , 10 percent in pineapples 
and citrus, iC prrcent in subsi stence crops, and the rest in 
pasture.
 

Tihe soil is suited to the same crops as the tvnical soil with 

very gentle slopes (Sib) and requires the same management prac
tices. how,,ever, terrace systems for this soil need grassed 
waterways or concrete outlets because of greater runoff. 
(Capability unit IIIe-2)
 

(SId) San Ignacio sandy loam, 8 to 15 percent slopes
 

San Ignacio sandy loam with strong slopes is similar to the
 
San Ignacio soils on smoother slopes but is more eroded, and
 
in some areas, also shallower. It occurs at slightly higher
 
elevations and is adjacent to tile coffee-growing areas. The 
total extent of this soil on strong slopes is approximately 
5.9 square kilometers. Slightly more than half of the total 
area is pastureland, the rest is cropland. in 1969, about
 
22 percent of the total area was in corn; 16 percent in coffee; 
8 percent in bananas, citrus, pineapples, and varied subsis
tence crops; and the rest in pasture.
 

This soil receives runoff from adjacent higher lying areas, 
and the erosion nazard is high when the surface is not pro
tected. Because of this fact, it is test suited for pastu
re. (Capability unit IVe-2) 

(SIe) San Ignacio soils, 15 to 30 percent slopes
 

This map unit represents San Ignacio qandy loam and loamy 
sand soils having moderately steep slopes, and occurs in two 
small areas, one about six kilometers west and another about 
six kilometers northwest, of Volca'n Santiago. The total ex
tent is approximately 46 hectares. In 1968, about 53 percent 
of it was in coffee, 40 percent in pasture, 3 nercent in bana-
nas, 2 percent in corn, and 2 percent in subsistence crops. 
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The soils are 
best suited for pasture, tree crops, and pineapples. and are poorly suited to 
unsuited for coffee.
conservation practices Simple

are needed which
the are discussed under
follow%ing much 
more extensive "an 
!gnacio soils,
to 75 (SIf) 30
percent slopes. (Capahilit'y unit VIe-.1.2)
 

(SIf) San Ignacio soils 
30 to 75 percent slopes
 
San Ignacio soils 
on 
steep slopes consists of sandy loam and
loamy sand types. 
 These soils have moderately rapid permeability and a high infiltration 
rate and occur in one
block immediately west and large
southwest of Volc~n Santiaqo.
total The
extent is approximately 16.2
about bO percent of the 

square kilometers. In 1968,
total area 
was in pasture, 16 percent
in coffee, 12 percent 
in sorghum, 4 percent in bananas,
cent in pineapples, 3 percent in subsistence crops, 
2 per

and 3 percent in woodland.
 

The soil is suited 
to tree crops and pasture where 
the surface
remains protected by vegetation. 
 It is poorly suited to unsuited for coffee, although where the soil 
adjoins the
ing areas, coffee-grow
some coffee is grown 
on it.
generally planted The coffee bushes are
in the "V" shaped valleys on the lower slopeswhere they are protected from strong winds.
 
This soil is one of the most suitable for pineapples,though slopes are steep. even 
to mechanized methods, The areas, however, are not suitedand require hand cultivation. Pineapples, 
under proper management which maintains 
a vegetative
er on the land, can covhe grown successfully.
planted on Plants should be
bench terraces and cultivated only in the
vicinity of immediate
the plant.

lets 

Grassed waterways with structuraland, in some pluices, diversions, are required 
out

runoff waters. to removeThe areas between plants anda cover roots should havecrop. !,!here natural grasses 'urovide cover,not be clipped too close the 
it shouldto surfaceheight but should retain aof 5 to 10 centimeters to prevent soi ) washingLikewise, cowneas by rainscould be toused provideof plants a cover between rowsand to maintain organic matter on the surface. Fertilizer is needed for satisfactory yields of pineapples. (Capability unit Vlle-1.1)
 

101. SAN JOSE 
SERJES (SJ)
 
The San Jose" series consist of deep, 1_"ell-drained,dark gra.'ish-brownish stratified, verysoils derived in large partvolcanic ash. from alluvium of 
and of 

They occur on the nearly level plains west, north,south Nlagarote, and are associated with the Ilagarote soils,Vertisols, and ith shallow soils on hills. 
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Representative Profile of San Jos6 loam:
 

0 to 10 centimeters, very dark grayish-brown, friable loam; 
medium and fine granular structure; abundant fine 
roots; neutral. 

10 to 25 centimeters, very dark brown, friable to firm heavy 
loam; otherwise as above. 

25 to 43 centimeters, dark brown, friable to 
medium subangular blocky structure; 

firm clay loam; 
plentiful fine 

roots; slightly acid. 

43 to 70 centimeters, dark-brown to 
very dark grayish-brown,

friable loam; medium subangular blocky structure;
 
few fine roots; slightly acid; abrupt and smooth
 
boundary.
 

70 to 88 centimeters, very dark broin, 
friable gravelly loam
weak subangular blocky structure; 
few fine roots;

slightly acid; 
abrupt and 	wavy boundary.
 

88 to 118 centimeters, 
very dark brown, friable gravelly sandy

clay loam; massive; few fine roots; neutral; abrupt
 
and wavy boundary.
 

118 to 130 	centimeters, dark yellowish-brown, very friable me
dium and coarse loamy sand; massive; no roots; neu
tral.
 

The San Jose soils are porous, but permeability is not uniform be-
cause of differences in texture among the different layers. 
 Avail
able moisture capacity is moderately high, and the soils have 
a deep
root zone. They are moderately high in organic matter in the sur-

Face soil 	 in
and moderate the subsoil. 
 The soils are well supplied

with bases and have base saturation of more than 75 percent. Avail
able potassium is high, and phosphorus is low.
 

The soils occur in the Subtropical transition of the Tropical Dry
Forest zone, where forests have been destroyed and the soils used
 
for crops and pasture.
 

(SJa) San 	Jose 
loam 0 to 1.5 percent slopes
 

This typical soil on nearly level slopes occurs in one area
 
two kilometers west of Nagarote having 
a total extent of
 
nearly 3.4 square kilometers. 
 In 1969, about 37 percent

of it was 
in cotton, 35 percent in corn or sorghum, 25 per
cent in pasture, and 3 percent in sugar cane.
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The soil is well tosuited 
 most annual
rigated crops row crops and to irof bananas, plantains,

irrigation it 

and sugar cane. WJithout
is poorly suited 
to bananas.
tices, No special pracexcept good mnanagement, 
are required for
tion the conservaof this soil. Fertilizer high 
in phosphorus
for satisfactory yields. 
is needed
 

(Capability unit 
1-1)
 

(SJb) 
San Josd loam, 1.5 
to 4 percent slopes
 
This soil with very gentle slopes 
occurs
the in a large
vicinity of Nagarote, most of 

block in
it is slightly eroded.
total extent 
is about The
7.6 square kilometers.
34 percent of In 1969, about
it was in pasture, 26 
percent in 
corn
ghum, 20 percent in cotton, or sor
17 percent in urban areas,
3 percent in suhristence crops, and
 

citrus and 
sugar cane.
The soil is suited to the same crops asbut the typicalsimple Practices soil,are required for 
its conservation.
These practices include 
cultivation

tillage, on the contour, minimum
cover 
and green manure crops, 
the use
and the return of of fertilizer,
crop residues 
to the soil. On
a simple terrace long slopes,
system is 
needed 
for annual 
row crops. (Capability unit 
lie-i)
 

102. 
SAN LUIS SERIES (SL)
 
The San Luis series 

structured clayey 

consist of deep, well-drained soils with wellsubsoils 
that have
depths of 50 
a layer of broken talpetate
to 70 centimeters. at
 

of volcanic ash 
They are developed from alluvium
and overlie 


of shale and sandstone rocks. 
buried soils derived from old alluvium


The soils
to 40 meters occur at elevations of 20
above sea 
level on nearly level
plains northeast and to gently sloping
southeast of 
the locality of San
the Pacific coast. They Luis near
are 
associated with the Montelimar and
Huiste series. 

Representative Profile of San 
Luis 
clay loam:
 

0 to 25 centimeters, very dark 
grayish-brown, friable
loam; weak, subangular blocky structure; 
clay
 

very fine 
 abundant
roots; slightly acid, abrupt wavv 
bound
ary.
 

25 
to 47 centimeters, 
ver,, dark brown, friable to firm clay;
moderate, 
coarse 
and medium subangular blocky structure; abundant 
very fine roots; slightly acid.
 
47 to 55 centimeters, very dark 
bro...,n, 
 firm clay; moderately
strong, coarse 
prismatic structure; abundant very
fine roots; slightly acid.
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horizon above but approximate55 to 70 	centimeters, similar to 

ly 30 rercent of the layer consists of broken talpe

tate fragments, 3 to 10 centimeters in diameter; frag

ments very firm when moist, hard when dry; roots pass
 

between fragments into underlying layer, abrupt and
 
smooth boundary.
 

70 to 95 	centimeters, very dark grayish-brown, firm clay;
 
moderate to strong, fine subangular blocky struc
ture; few very fine roots; slightly acid.
 

95 to 135 	centimeters, dark yellowish-brown, firm clay; mo
derate to strong, coarse and medium subangular
 
blocky structure; few very fine roots; medium acid.
 

135 to 175 	centimeters, yellowish-brown to dark yellowish
brown, firm clay, moderate to strong, coarse and
 
medium prismatic structure; few very fine roots.
 

175 to 200 	centimeters +, grayish-brown, gravelly coarse sand; 
no roots. 

Surface textures of the San Luis soils are clay loam and light clay. 
The depth to the talpetate layer, which is a slight hindrance to 
roots, ranges from 50 to 80 centimeters, with a thickness of from 
10 to 20 centimeters. 

The San Luis soils have moderate to moderately slow permeability,
 
moderate available moisture capacity, and a moderately deep root
 
zone. They are high in organic matter in the surface layer and
 
moderately high in the subsoil. The soils are high in bases, with
 
a 75 percent subsoil base saturation. Readily available potassium
 
is medium, but phosphorus is low.
 

The soils occur in the moist transition of the Subtropical Dry For
est zone. The forests have been removed, however, and the soils
 
are used mainly for crops. Sugar cane under irrigation is the prin
cipal crop grown. A small area is in pasture and nonirrigated cul
tivated crops.
 

(SLa) San 	Luis clay loam, 0 to 1.5 percent slopes
 

The t vpical 	 soil Aith nearly level slopes occurs in larqe blocks 
the Pacific coast southeast and northwest of Masachapa. Sur
face texture is dominantly clay loam, but in some places it is
 
clay. The total extent of this soil is approximately 25.4
 
square kilometers. In 1969, about 63 percent of the total area
 
was in irrigated sugar cane, 26 percent in pasture, 5 percent
 
in woodland, 3 percent in subsistence crops, and the remainder
 
in corn and urban areas.
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The soil 
is well suited to
and moderately well 
sorghum and irrigated sugar cane,
suited to
is poor for peanuts, most other acclimated crops.
rice, It
and plantains;
nanas. Since runoff from tills 

and unsuited for basoil 
is slowi 
and erosion
a serious hazard, simnle conservation practices is not
tillage and the such as
return minimum

that are of crop residues to
required for its tie soil are 
all
conservation. 
sary Fertilizer is necesfor optimu, yields. 
 (Capability unit Ilie-4.2)
 

(SLb) 
 San Luis clay loam, 1.5 to A 
percent slopes

This soil 
.,ith very gentle slopes 
occurs
in the same locality in medium-sized areas
as the San
cent slope. Most of the soil 

Luis clay loam, 0 to 1.5 perres which is deep, except about 425
is moderately deep above 
 hecta.
ture is commonly clay loam, but 
the hardpan. Surface 
tex-
The in some
soil has moderately slow runoff, and 

places, it is clay.
ly eroded. some
The total extent of this soil 
areas are slight

square kilometers. is approximately 22.8
In 1969, about 75
ture, 11 percent of it
percent in irrigated sugar cane, 
was in pas

7 percent 
in cotton,
4 percent in woodland, and 3 percent in plantains and 
corn.
 
The soil is suited to 
 same crops as
San Luis soil, 

the on the nearly
and level
the conservation
In addition, measures are
a simple terrace the same.
system is necessary on
slopes for annual long
row crops. (Capability unit Ile-4.2)
 

(SLc) 
 San Luis clay loam, 4 to 8 percent slopes
 

This soil with 
gentle slopes 
occurs
82 hectares in the 
in small areas totaling
same general 
locality as
Luis soils. the other Sari
It is similar
from it to the typical soil,
is medium. About 10 but runoff
percent of the
eroded. 
 Surface texture areas are slightly


places is dominantly clay loam but in some
it is clay. 
 In 1969,

area about 88 percent of the total
was 
in pasture and 12 
percent in woodland.
 
This soil 
is well suited to irrigated sugar 
cane
sorghum, and moderatel,, well and grain
suited
row 
crops. to most other intertilled
For most crops,
are required. complex conservation practices
These 
include 
some 
or
a ter-ace all of the following;
system with grassed t.aterways,
minimum tillage, contour farming,
cover and green 
measure
crop residues crops,
to the soil, the return of
and the 
use of fertilizer.
bility unit (CapaIlie-4.2)
 

11-586
 



103. SANTA MARIA SERIES (SM)
 

The Santa Maria series comprise deep, well-drained, permeable

loars that have 
a very dark brown surface soil and a yellowish
red subsoil derived in part from volcanic ash and in part from
 
alluvium washed from the volcanic uplands.
 

They occur on nearly level to gently sloping plains about 30
 
kilometers northwest of Chinandega, and about 15 kilometers west
 
and north of Ingenio Monterrosa.
 

The 'anta Maria soils are closely associated with the Argentina

soili and They are
form complexes with them. 	 also associated
 
with the lower lying, dark-colored Vertisols and Vertic soils.
 
Santa Maria soils are somewhat similar to the Manzanillo soils
 
but have a slightly heavier and more yellowish subsoil.
 

Representative Profile of Santa Marfa loam:
 

0 to 23 	centimeters, very dark brown, friable loam; 
very

weak, medium and fine subangular blocky structure;
 
abundant roots; slightly acid.
 

23 to 47 	centimeters, dark reddish-brown, friable loam;
 
moderate, medium and fine subangular blocky struc
ture; abundant roots; slightly acid.
 

47 to 84 	centimeters, yellowish-red, friable clay loam;
 
strong medium and fine subangular blocky structure;
 
roots plentiful; medium acid.
 

84 to 110 	centimeters, yellowish-red, friable clay loam;
 
strong, medium and fine subangular blocky structure;
 
few roots; medium acid.
 

110 to 136 	centimeters, yellowish-brown friable silty clay loam;
 
strong, medium and fine subangular blocky structure;
 
few roots; medium acid.
 

136 to 150 	centimeters, yellowish-red, friable clay loam; weak,

medium and fine subangular blocky structure; no roots;
 
medium acid.
 

150 to 170 	centimeters, olive-gray, very firm clay with strong
brown mottles; many clear and white quartz fragments;
 
common fine gravel of basalt and granite; massive;
 
no roots; 	medium acid.
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The Santa Mari-
 soils have moderate permeability, moderately high
available moisture capacity, 
and a deep root zone. They 
are
rately high in organic mdtter in 
mode.

the surface horizons but low in
the subsoil, and are 
well supnlied witi bases. 
 Their potassium
content is 
oiedium and phosphorus content deficient.
 
The Santa Maria soils 
were originally forested, and 
occur in the
very moist transition of 
the Subtropical 
Moist Forest zone. Most
areas are cleared at 
present and 
are 
used for the production of
 
cotton and 
corn.
 

(SMa) 
 Santa Maria loam, 0 to 1.5 percent slopes
 

The typical soil 
having nearly level slopes has a total area
of nearly 
1.0 square kilometer. It occurs mostly in 
small
areas 
and in general is slightly eroded. 
 About 60 percent
of it is in corn, sorghum, and sesame; 
35 percent in cotton,
and 5 percent in pasture. Fields in 
cotton are 
terraced.
The soils 
are well 
suited to most acclimated crops, 
but poorly suited for bananas, unless irrigated, and moderately well
suited for unirricated plantains 
and pineapples.
 

Simple conservation 
practices are 
adequate
but annual row crops 
for most row crops,
also require a simple 
terrace system where
slopes exceed about 
one 
percent. (Capability unit 
Ilie-l)
 

(SMb) Santa Maria loam, 1.5 
to 4 percent slopes
 

The Santa Maria soil 
having very gentles slopes
cal for is also typi-.
this series. It occurs in small 
areas,
are most of which
slightly to moderately eroded. 
 The total extent is
imately 4.0 squa-e approxkilometers. 
 About 70 percent of 
it
for the production of cotton, 
is used
 

and fields are terraced; 23
cent is in pasture, 
5 percent in woodland, and 2 percent in
per

corn. The 
soil is well suited to 
most acclimated 
crops.
 
Runoff from this 
soil is medium, and unless 
the soil is
tected, prois subject to erosion. 
 Complex practices, including
a terrace system t-ith 
grassed waterways, are essential for
the cotiservation 
of 
the soil when annual row crops are
Simple practices are grown.adequate for perennial row crops. 
 Since
the soil is deficient 
in phosphorus, fertilizer is 
essential.
 
(Caability unit 
lie-l)
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(SMc) Santa Maria loam, 4 to 8 percent slopes
 

This soil with gentle slopes has 
a total area of about 1.5
 
square kilometers occurring in small moderately eroded areas
 
in the same locality as the other Santa 
Maria soils. The
 
soil ranges in depth from about 50 
to more than 100 centime
ters. Of area, it in
the total 50 percent of is terraced
 
cotton, 25 percent in pasture, 20 percent in corn, and 5
 
percent in woodland.
 

The soil is well suited to most acclimated crops but complex

practices, including 
a terrace system w-ith grassed waterways,
 
are needed for the conservation of the soil when annual row
 
crops are grown. Simple practices are qenerallv adequate

for perennial row crops. (Capability unit IIIe-l)
 

(SMARb) Santa Maria-Argentina complex, 1.5 to 4 percent slopes
 

In much of the area 
where the Santa Maria and Argentina soils
 
occur, the topography is generally undulating and the soils
 
are so closely associated that they cannot be separated at 
map scale. Generally, the Santa Maria soils occupy the higher

lying areas or rises and the Argentina soils the lower lying
 
areas or depressions. The total extent of this complex on
 
slopes of 1.5 to 4 percent is about 5.0 square kilometers.
 
About 80 percent of it is used for terraced cotton production,
 
10 percent for corn, and the rest 
for pasture.
 

The soils of this complex have moderate runoff, and most areas
 
are moderately eroded. 
 The fields are somewhat difficult to
 
work after rains, because the lower 'lying areas are likely to

be too wet when the higher lying areas are dry enongh to work.
 
The soils are moderately well suited to most intertilled row
 
crops but require such conservation practices as a simple ter
race system, contour tillage, minimum tillage, use
the of fer
tilizer, and the return of crops residues 
to the soil. (Capa
bility unit lie--A)
 

(SMARc) Santa Maria-Argentina complex 4 to 8 percent slopes
 

This complex on gently sloping areas has a total extent of 
about 1.0 square kilometer. About 60 percent is in terraced 
cotton, 3) percent in pasture, and 10 percent in corn.
 

The complex of soils is suited to most 
intertilled row crops,

but requires a complex terrace system with 
grassed waterways
 
to slow down runoff. In addition, contour tillage, minimum
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tillage, the 
use of fertilizer, and 
the return of crop residues to the soils are 
necessary 	for conservation. 
are 	 The soils
suited for pasture and w-ould 
require 
no 	special conservation practices. (Capability unit Ile-1)
 

104. SONTOL SERIES (Sti)
 

The Sontol 
series consist of deep, well-drained, dark-colored,
clayey soils derived from old alluvium occuring on
level 	 the nearly
plains north of Lake Managua along the Rio Grande 
(Viejo)
an( Rfo Sinecapa.
 

Representative Profile of Sontol 
clay loam:
 

0 	to 
 19 	centimeters, very dark grayish-brown, firm clay
loamy; very weak subangular blocky structure;
abundant very fine roots; slightly acid; abrupt

and smooth boundary.
 

19 	to 47 centimeters, very dark brown, 
firm clay; moderately strong subangular blocky structure; very fine
roots common; slightly acid; 
clear and 	uniform
 
boundary.
 

47 to 
 67 centimeters, very dark grayish-brown to dark-brown,
friable clay loam; moderately strong subangular
blocky structure; few very fine 
roots; neutral;
abrupt and smooth boundary.
 

67 to 97 	centimeters, dark-brown, friable sandy clay loam;
very few roots; neutral; clEar and 
smooth boundary.
 
97 to 
120 centimeters +, very dark grayish-brown to dark-brown,
friable loam to 
sandy clay loam buried soil; subangular blocky structure; very few fine roots; 
neu

tral.
 
Sontol soils 
have moderately slow permeability, moderate available
moisture capacity, and 
a deep root zone, and
bases. Phosphorous content 	

are well supplied with
is 	high, in contrast to
Nicaragua, and the 	 other soils of
potassium 	content 
is 	medium. Organic matter
:ontent 
is 	generally moderate, and moderately high in the surface.
 
The soils 	are in the Subtropical Dry Forest life 
zone, and 	are 
used
mainly for the product;on of cotton, 
sorghum, and sesame,
few small 	 with a
areas used for corn. About a fifth of the 
soil area 	is
in 	pasture and a third 
in 	woodland.
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(SNa) Sontol clay loam, 0 to 1.5 percent slopes
 

This soil with nearly level slopes is located mostly 5 to 14
 
kilometers northeast of the mouth of Pro Sinecapa and extends 
as far north as the village of El Sontol. Other areas are lo
cated both to the west and to the east of El Sontol. The soil 
occurs in areas that range in size from 34 to more than 300 
hectares, and total approximately 6.9 square kilometers. In 
1968, about 46 percent of the total area was in woodland, 23 
percent in sorghum, sesame or corn, 21 percent in cotton, and 
10 percent in pasture. 

The soil is well suited to sorghum and irrigated sugar cane, 
moderately well suited to sesame, corn, cotton, cassava and
 
kenaf, but poor for peanuts, tobacco, vegetables, rice, un
irrigated sugar cane, and plantains. The soil has slow runoff,
 
and the risk of erosion is slight. Simple conservation practi
ces that inc'ude the return of crop residues to the soil, min
imum tillage, and the use of fertilizer in order to obtain
 
satisfactory yields are required for intertilled annual row
 
crops. (Capability unit 1-4.2)
 

(SNa2) Sontol soils, 0 to 
1.5 percent slopes, moderately

eroded
 

These moderately eroded soils with nearly level slopes are
 
located 8 to 10.5 kilometers northwest of the villaqe of El
 
Sontol and also 
about two kilometers to the northeast. The
 
soils occur in areas that range in size from 10 to 113 hec
tares, totalling approximately 3.1 square kilometers.
 
About one third of the areas have a clay loam surface textu
re, while the remainder have a clay texture. The soil dif
fers from the typical soil in topography, which is slightly
 
undulating, with eroded slight rises generally near the upper
limit of this :ilope range. Much of the original surface soil
 
has been lost to erosion. Included in this unit is an area
 
of 113 hectares bordering the Sinecapa River which is subjL
 
to occasional inundation. About 68 percent of total 
area was
 
in cotton in 1968 and 32 percent in sesame, corn or sorghum.
 

The soil is moderately well suited to sesame, cottoi, corn,
 
sorghum, and kenaf, but is poor for peanuts, tobacco, vegeta
bles, cassava, 
rice, sugar cane; and unsuited for bananas, and
 
plantains. The soil requires practices that wuill control fur
ther erosion and build up the organic mater, including the
 
return of crop residues to the soil, cover and green manure
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crops, and the 
use of fertilizer, and minimum tillage.
tertilled annual Inrow crops need also 
contour farming and
gradient a
terrace system with grassed waterways. (Capabili
ty unit IlIe-4a.2)
 

(SN2a) Sontol 
clay, 0 to 1.5 percent slopes
 

This very extensive soil 
with nearly level slopes locatis
ed mostly on the 
plains between Rfo Sinecapa and the village
of El Sontol. It occurs 
in areas that range in size from 10
to 475 hectares, with 
a total 
extent of approximately 47.0
square kilometers. 
 About 465 
hectares, representing less than
10 percent of 
the total map-unit area, has 
a clay loam surface
texture, while the 

ways 

rest is clay. Some areas along drainageare 
subject to occasional 
inundation. 
 This soil 
has slow
runoff, and most 
areas 
are only slightly eroded. 
 In 1968,
aLout 36 percent of the total 
area was in woodland, 25 percent
in sorghum, sesame, 
or corn, 23 percent in pasture, and 16 percent ii,cotton.
 

This soil is suited to the 
on 1.5 

same crops as the Sontol clay loam0 to percent slopes 
(SNa), 
and simple conservation
practices are generally adequate 
to protect this 
soil against
damage by erosion when intertilled annual 
row crops are grown.
These practices 
include minimum tillage, the retention of crop
residues on 
the land, the
and use of fertilizers. 
 Where runoff control is 
needed, diversions and 
contour farming, may be
necessary but where 
slopes exceed 
one percent, a terrace system 
is required, (Capability unit Ile-4.2)
 

(SN2b) Sontol clay loam, 
1.5 to 4 percent slopes-


Most of this soil is located from 1 to 
5 kilometers south
southeast of the and
village of La Mojarra, east 
of Rfo Grande, in
areas 
that range in size from 4 to 
231 hectares. 
 The total
extent is approximately 6.0 square kilometers. 
 About a third
of the soil areas have 
a clay surface texture, while the
mainder have reclay loam. This soil 
has a moderately slow 
runoff and about half of the 
total area has lost 
some of the
ginal surface soil. ori-
Ni 1968, about 45 
percent of the 
total
areas was in sesame, sorghum or corn, 
24 percent in cotton, 17
percent in woodland, 
and 14 percent in pasture.
 

The soil is suited to the 
on 0 to 

same crops as the Sontol clay loam1.5 nercent ,Io[)es (SNa). Conservation practices
intertilled annual row for
 
crops 
include minimum tillage, the return of cron residues to the soil, 
fertilizers, 
contour farminq, and a gradient terrace 
system. (Capability unit 
Iie-4.2)
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(SN2c) Sontol soils, 4 to 8 percent slopes
 

These soils, consisting of clay loam and clay, with dominantly
 
gentle slopes have a total extent of approximately 2.0 square

kilometers occuring in two blocks. The largest, an area of
 
clay, is located about 9.5 kilometers north and sligntly west
 
of San Francisco del Carnicero. The other, an area of about
 
70 hectares, is located one kilometer iest of El Sontol. Both
 
blocks are moderately eroded and have slopes of 1.5 
to 4 per
cent. This soil has the same 
capability classification as the
 
dominant soils 
of this man iinit. In 1968, about 46 percent of
 
the total area was in pasture, 35 percent in cotton, 11 percent

in woodland, 7 percent in sesame, sorghum, or corn, and 1 per
cent in urban uses.
 

These soils are moderately well suited to most acclimated row
 
crops but poor for plantains, rice, sugar cane, and peanuts,

and unsuited for bananas. For perennial row crops, simple

conservation measures such 
as the return of crop residues to
 
the soil, cover and green manure crops, minimum tillage, con
tour farming, and the use of fertilizer are required. For in
tertilled 	annual row a gradient terrace
crops, system with gras
sed i-terways is needed. (Capability unit IIIe-4.2)
 

105. SOMOTILLO SElIES (SO)
 

The Somotillo series consist of deep and moderately deep, well
drained, dark-brown soils having a dark reddish-brown subsoil. They
 
are formed frcm old alluvium derived from a wide mixture of rocks
 
and are extensive in the northwest in the vicinities of Somotillo 
and Villanueva, extending to the international border of Honduras. 
About half of the total area of the soil reported here is north of 
the limits of this present survey area. Elevations are about 45 
meters above sea level. 

Somotillo 	soils are associated with the poorer drained Vertisols
 
and with El Sauce soils. The latter lack the strong prismatic
 
structure of the Somotillo soils.
 

Representative Profile of Somotillo clay loam:
 

0 to 10 	centimeters, dark-brown, friable clay loam; strong

fine granular structure; abundant roots; slightly
 
acid; abrupt smooth boundary.
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10 to 
 20 	centimeters, dark-brown, friable clay loam;
strong medium and fine subangular blocky
structure; plentiful 
fine roots; slightly

acid.
 

20 to 
 34 	centimeters, dark-brown, friable clay loam;
strong coarse 
and medium subangular blocky
structure, plentiful 
fine roots; neutral.
 
34 to 
 58 centimeters, dark reddish-brown, 
very firm
clay; strong prismatic structure; few fine
and very fine roots, slighily acid.
 
58 to 
 78 	 centimeters, dark reddish-brown, very firmclay with common 
fine grayish-brown mottles;
moderate prismatic structure; 
few very fine
roots; medium acid.
 
78 to 98 centimeters, brown 
to 	dark-brown and yellowishbrown, 
firm clay; moderate 
coarse and medium
subangular blocky structure; very few very fine
roots; medium acid; abrupt smooth boundary.

98 to 
 120 centimeters, 
gray to dark-gray, firm clay loam,
with about 50 percent olive yellow; massive;
 

no 	roots; medium acid.
 
The Somotillo soils have moderate permeability, moderate available moisture, and 
a deep root zone. Organic matter
moderate in the surface horizons and low in the 

content is
 
soils are well supplied with bases; 

subsoil, and the
 
soil being more base saturation of the subthan 85 
percent. Potassium content is medium and
phosphorus is 	 deficient. 
The Somotillo soils 
are 
in the Subtropical
where the forests 	 Moist Forest life zone,
have been cut, 
and the soils
annual 	 used for growing
row 
crops and for pasture.
 

(SOa) Somotillo clay loam, 0 to 
1.5 percent slopes
 
The typical soil having nearly level 
slopes has
of 	approximately a total area
13.0 square kilometers.
of it 	 About 45 percent
is cropland and is used for the production of
and corn, 	 sesame
35 	percent is in pasture, and 20
woodland. 	 percent is in
The soil is well 

cotton, and 	

suited to sorghum, corn, and
is 	moderatel, 
well suited to 
most other
crops, but 	 row
 poor for bananas.
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Because 	of slow runoff, the 
hazard of erosion is slight.

Simple conservation practices are adequate to protect

the soil for most row crops. These include the return
 
of crop 	residues to the soil, minimum tillage, and con
tour farming. Annual row crops require terraces where
 
slopes exceed one percent. Fertilizer, especially one

containing phosphorus, is needed for satisfactory yields.

(Capability unit lie--4.1)
 

(SOb) Somotillo clay loam, 1.5 to 4 percent slopes
 

The typical soil having very gentle slopes has 
a total
 
extent of approximately 19.0 square kilometers and occurs
 
in numerous areas of varied size that 
are slightly to

moderately eroded. About 60 percent of the total area
 
is cropland and is used sesame 	 30
for and corn; percent

is in pasture, and 10 
percent 	is in woodland. The soil

is sui ted to the same crops as the nearly level Somoti
l1o clay loam (SOa) and requires nearly the same manage
ment. however, because of moderate runoff and hazardthe
of erosion, complex practices are required for annual row
 
crops. (Capability unit IIe-4.1)
 

(SOb2) 	 Somotillo clay loam, moderately shallow, 1.5 to
 
4 percent slopes
 

This soil differs from the typical 
soil in 	being more
 
shallow, with depths 
that range from 40 to 60 centime
ters. Most have
areas also lost from 25 
to 75 percent

of the surface soil by erosion. Included in this unit
 
is a 35-hectare area which has slopes of less than 
1.5
 
percent 	but which is otherwise similar. The total ex
tent of 	the soil and inclusions is approximately 4.5
 
square kilometers. Of this total area, about 40 percent

is used for sesame and corn, 20 percent for cotton pro.
duction, 30 percent for pasture, and 10 
percent 	for
 
woodl and. 

This soil has lower suitabilities for crops than the
 
typical soil but requires the same management practices

for its conservation. 
 This means terraces for annual
 
ro" crops. In addition, the use of cover and green
 
manure crops when the land is not 
in a regular crop and

subserluentlv plo:ing under of this green manure crop
will aid in increasing the organic matter of the soil. 
(Capability unit ille-4a.l)
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(SOb3) Somotillo clay loam, stony 
or gravelly, 
1.5 to
4 Percent slopes
 

This soil 
which has 
gentle slones has
about a total extent of140 hectares. 
 It differs 
from the
in having typical soil
some stone or gravel 
on the surface which
terferes slightly inith cultivation. 
 It also has
ter range in depth, and 
a grea

some 
areas 
are shallow.
 
About 70 percent of the 
total area
pasture, 20 percent 

of this soil is in
in woodland, and 
10 percent in
The soil is corn.
best suited 
for pasture. (Capability unit
IVe-4. 1) 

(SOc) Somotillo clay loam, 
4 to 8 percent slopes
 
This soil has 
gentle slopes and is the 
most extensive
unit among the Somotillo series,
kilometers. totalling 40.0 square
The soil is part of the 
typical
ty percent of it soil. Sixis cropland and 
is used 
for sesame
corn, and
30 percent is pastureland, and 10
land. percent is
The soil woodis suited 
to the
cal soil on nearly same crops as the typilevel slopes

tices are (SOa), but complex pracnecessary for 
its conservation when 
annual
crops are row
grown. (Capability unit 
Ile-4.1)
 

(SOc2) Somotillo 
 clay loam, shallow, 4 to8 percent 

soil differsThis from the typical 
soil in having shallower depths 
that range mostly from 25
Small areas that to 40 centimeters.
are deeper are 
included, but 
these have
some stone or gravel 
on the surface. 
are Most of the
moderately eroded. soils
Roth shallowness and
or gravel limit stoniness
the suitability of this
The total extent of the 
soil for crops.
soil represented by
unit is approximately 8.3 square kilometers. 

this map
 
tal Of this
area, 60 percent is pastureland, 30 

to
and 10 percent woodland,
percent cropland which 
is used
me. The soil for corn and sesais best 
suited for pasture; (Capability

unit IVe-4.1)
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(SOd) Somotillo clay loam, 8 to 15 percent slopes
 

This strongly sloping soil has a total extent of approx
imately 5.0 square kilometers. It includes areas that
 
are varied in depth, ranging from 25 to 90 centimeters,
 
and some somewhat stony areas.
 

About 70 percent of the total area is pastureland, 20
 
percent woodland, and 10 percent cropland which is used
 
for corn and sesame. Because of the high conservation
 
hazard for row crops, the soil is best suited for pastu
re or tree 	crops. (Capability unit IVe-4.1)
 

106. SAPOA 	SERIES (SP)
 

The SapoS series consist principally of shallow and moderately
 
shallow, well-drained soils derived from agglomerates that occur
 
on gently to strongly sloping plains east of Rfo Sapog in the
 
extreme southern part of the country. They are associated with
 
alluvial soil, very shallow soils, and with moderately steep and
 
steep land types.
 

Representative 	Profile of SapoA clay loam:
 

0 to 8 	 centimeters, dark reddish-brown, friable clay
 
loam; moderately strong, medium and fine gra
nular structure; abundant very fine roots;
 
strongly acid.
 

8 to 20/25 	centimeters, dark reddish-brown, friable clay
 
loam; moderate, medium and fine subangular

blocky structure; plentiful very fine roots;
 
very strongly acid.
 

20/25 to 35/40 	centimeters, dark reddish-brown, friable clay
 
loam to clay; moderately strong, medium and
 
fine sub~nqular blocky structure; plentiful
 
very fine roots; extremely acid; abrupt and
 
smooth boundary.
 

35/40 to 50 	 centimeters, brownish-yellow and light-gray
 
partially weathered bedrock.
 

centimeters +, 	 parent rock of pyroclastic 
material, similar to an agglomerate in which
 
is embedded basaltic and andesitic bombs.
 

The Sapog soils have a moderately slow permeability, a moderate
 
available moisture capacity, and a shallow root zone. Organic
 
matter content is moderate in the subsurface and subsoil, but
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moderately high 
at the immediate surface in pasture areas.
ited analytical data 
indicate that the 	 Lim
bases is moderately high and 	

content of exchangeable

base saturation
in the subsoil. 	 is 45 to 48 percent
Available potassium is medium in amount, and
phosphorus apDears 
to be high.
 

The Sapoi soils occur 
in the Tropical 
Moist Fcrest life
have a seven to 	 zone and
eight months rainy 
season. 
 The soil are
mainly for pasture.	 used
 

(SPc) 
 Sapog clay loam, stony 4 to 
8 percent slopes
 
This soil 
occurs mainly in one 
block
in the extreme 	 east of Rfo Sapod
south, extending to
Rica. 	 the border of Costa
The total 
area, approximately 	2.G square kilometers, includes 
a small area 
having slopes that are
than four percent. 	 less
 
slightly eroded and 	

The soil is moderately shallow and
is used for pasture; much of
unimproved, for which it is best suited. 
it is
 

(Capability

unit IVe-4.2)
 

)loam, 
 8 to 15 percent slopes
 
Sapo6 clay loam with 
strong slopes
in small 	 occurs principally
areis 

with 	

and in one large area east of Rio Sapog
a total extent of about 100 
hectares. 
 Most of it
is used for grazing, but about 40 percent is in woodland,
for which 
it is best suited. 	 Acclimated native grasses
are 
best for pastures 
on this soil. (Capabilit unit
IVe-4.2)
 

(SPe)Saod clay loam. 15 
to30 percent slopes
 
This soil occurs 
in several small areas
hectares 	 totalling about 25
east of Rfo 
Sapog along the Costa Rican
of this 	 border.
soil is in pasture, 	 All
for which it is best 
suited.
(Capability unit 
VIe-l.3)
 

107. 
 SAN RAFAEL SERIES 
(SR)
 
The San Rafael 
series 
consist 
 mainly of moderately deep
tely shallow, well-drained, reddish clay soils derived from thinly
bedded tuff faceaous shales, locally known 


to modera

on hills 	 as "lutita".
in the southwest which form a series 	
They occur
 

lel to the coast and 	 of low ridges paralare associated with 	Vertisols and
which 
occur in depressions and swales. Vertic soils
 
the Rivas soils which 

In the south they adjoin
occur 
on the uplands.
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Representative Profile of San Rafael 
clay:
 

0 	 to 10 centimeters, dark grayish brown, firm clay;

weak, medium and fine granular structure;
 
abundant very fine roots; slightly acid.
 

10 	to 
 38 	centimeters, yellowish-red, firm clay;

moderate, medium and 
fine prismatic to
 
subangular blocky structure; plentiful
 
roots in upper half of 
this layer, few
 
in lower half; medium acid.
 

38 	to 60 centimeters, yellowish-red and brownish
yellow, firm clay containing numerous
 
fragments of partially weathered shale;
 
few roots; slightly acid; abrupt and
 
wavy boundary.
 

60 to 75 	centimeters, yellow partially weathered
 
clay shale.
 

The surface soil in some places 
is a clay loam, with color rang
ing from dark grayish brown to dark yellowish brown. The subsoil
 
ranges in color from yellowish red to dark reddish brown. Where
it is underlain by light-colored shales, 
the subsoil is commonly
dark yellowish brown in color. 
 Most of the soils are 60-to 70centimeters deep, 
but some are as shallow 
as 	20 to 30 centimeters.
Practically all 
of 	the soils that 
have been 	used for crops have
lost much 	of the original surface soil by erosion.
 

The San Rafael soils 
have moderate to moderately slow permeability,

moderate available moisture capacity, and 
a shallow 	to moderately
deep root 	zone. Organic matter content is 
moderately high in the

surface and moderate in the 
upper part of the subsoil. The soils
 are high in exchangeable 
bases and have base saturation of 80 per
cent or slightly more throughout the entire soil. 
 The soils 	have
medium amounts of available potassium but 
are very deficient in
 
phosphorus.
 

(SRc) San Rafael clay, 4 to 8 percent slopes
 

This soil on gentle slopes occurs in units that range

in size from one hectare to 
more than three square ki
lometers, with units distributed throughout the generallocality of the series. Most of 
the soil is deep, but
 
about one-tenth of the total area is 
moderately deep.
The total extent of this soil is approximately 79.3 square

kilometers. 
 In 1968, about 78 percent of it was in pas-
ture, 14 percent in woodland, 7 percent in 
corn, sesame
 
or sorghum, and I percent in subsistence crops, irrigat
ed rice, citrus, plantains, and cotton.
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This soil 
is well suited to corn, 
cotton, and
moderately well sorghum,
suited 
to most other acclimated crops,
and poor for Lananas. Runoff from this 
soil is moderately ranid and 
it is slightly eroded.
tion Simple conservameasures 
that include the return of crop
to the soil, residues
cover and 
green manure 
crops, minimum tillage, and contour farming 
are 
needed for perennial
crops. row
In addition, 
a terrace
terways or system with grassed wamechanical 
outlets for the 
removal
water of runoff
is needed for 
intertilled annual 
row crops. (Capability unit 
Ille-4.1)
 

(SRd) 
San Rafael clay, 8 to 
15 percent slopes
 
This soil on 
strong slopes includes 
some 
areas having
a clay loam surface texture. 
 The soil occurs
that range in size from one 

in units
 
hectare 
t) approximately
square kilometers.
five 

About one-half of the
areas soil
are deep and 
the other half are 
moderately deep,
and most areas are moderately eroded.
of this soil The total extent
is approximately 122.7 
square kilometers.
1968, about 74 In
percent of was in
it 
 pasture, 21
in woodland, percent
4 percent in 
corn, sesame 
or sorghum, and
I percent in subsistence crops, plantains, bananas,
cotton. Runoff from this and
soil is medium, and special
conservation practices 
are required for adapted perennial row 
crops. The use 
of these practices makes
uneconomical it
to use the soil for crops, so it 
best suited
to pasture. (Capability unit 
IVe-4.1)
 

(SR20 San 
Rafael clay, moderately shallow, 
4 to 8per
centsIopes
 

This soil on gentle slopes 
is from 4 0-to 
6 0-centimeters
deep and has 
a high proportion of shale fragments
subsoil. in the
The root 
zone is moderately shallow.
occurs The soil
in units that 
range in size from one
about hectare to
9.9 square kilometer. 
 In
of the total area was 
!968, about 68 percent


in pasture, 28
and 4 percent in 
percent in wooc:and,
corn, sesame, 
or sorghum. 
Runoff from
this soil is moderately rapid and most of the 
soil is moderately eroded.
 

The soil 
has the same 
crop adaptabilities 
as
fael clay on 4 to 8 percent slopes (SRc), 
the San Ra

the and requires
same conservation 
practices. 
 However,
the shallo,,: root because of
zone, yields are 
lower and the 
soil is
 

11-600
 



best suited to shallow-rooted crops. (Capability unit
 
IIle-4. 1) 

(SR2d) San Rafael clay, moderately shallot;, 8 to 15 
percent slopes 

The San Rafael soil with strong slopes ranges in depth 
from 40 to 60 centimeters, has a medium runoff, and is 
moderately eroded. The soil occurs in units of up to
 
six square kilometers. The total extent of this soil
 
is approximately 51.1 square kilometers. In 1968, about
 
60 percent of the total area was in pasture, 32 percent 
in woodland, 6 percent in corn, sesame or sorghum, and 
2 percent in cotton and subsistence crops. The soil is 
best suited to pasture. (Capability unit IVe-4.1) 

(SRe) San Rafael association, 15 to 30 percent slopes
 

The soils of this association consists principally of 
the San Rafael series plus several unnamed lighter-co
lored soils. The latter occur on the lower slopes or 
on ridge tops wherever the soils are underlain by light
colored shale. The soils of this association occur in 
units that ranqe in size from ,;ne hectare to many sauare 
kilometers. The total extent of this soil is approximately
 
307.9 square kilometers. Most of the soils are moderately
 
eroded, but some are severely eroded. They are in pasture
 
or woodland which is their best use. (Capability unit
 
VIe-l .2)
 

,(SRf) San Rafael association, 30 to 75 percent slopes
 

The soils in this association are more varied than those
 
on moderately steep slopes. The proportion of typical
 
San Rafael soils is less common, and truncated profiles
 
of San Rafael soils are dominant. In many places only
 
a thin mantle of soil rests on partially weathered shale.
 
Most of these soils are moderately deep, and they are
 
moderately eroded. The soils have a total extent of approx
imately 800.4 square kilometers. Most areas are in pasture
 
or woodland. The soil is best suited for pasture and wood
land. (Capability unit VIIe-l.l)
 

11-601
 



SRf2) 
 San 
Rafael association 
 shallow and very shallow30 to 75 percent soe
 
These soils 
occur 
in units
hectares that range
to in size from four
many square kilometers.
approximately 25.5 square kilometers. 


The total extent 
is
are located 
east and southeast of La 
Most of the soils
in depth from less Trinidad, and ranqe
than 25 more
to than 40 centimeters.
In many places only the weathered shale is left
The soils 
are very extensive and 

in place.

or pasture for which they 


are mostly in woodland
unsuited for crops are best suited.
because of the The soils are
 
(Capability unit VIIs-4) 

high conservation hazard.
 

LSURVd) San afaeland shalloIw Vertic
t ils 

cent slopes
 

The soils of this 
association 
occur
cate pattern. together in an
The San intri-
Rafael
upper slopes of hills, 
soils ocupy the 
ridges and
whereas the
occupy the lower shallow Vertic soilsslopes andpercent of inter-ridge areas.the total area About 70
soils corresponds to
and the the San
remainder is shallow Vertic soils. 

Rafael
of the Vertic soils 
occur on Some
slopes
The total extent of of 4 to 8 percent.

square kilometers. 

this association is approximately 3.5
tal area was 
In 1968, about 66 percent of the t&in woodland and
me perennial 34 percent in pasture.
crops can be grown Soconservation hazard is severe, 

on this soil, 
but the
and
ed to pasture. the soil is best suit(Capability unit 
IVe-4.1)
 

108. SANTA TERESA SERIES 
(ST)

The Santa 
Teresa szries
reddish-brown soils having moderately slow permeability that
 

consist of deep, well-drained, dark
are 
derived from volcanic ash which overlies pumice.
are dominant on 
the undulating to The soils
me and Jinotepe, and 
rolling plains between Nandaioccur also, but 
to
hilly and steep a lesser extent,
areas on
in this 
same general 
area.


Representativp 
Profile of Santa Teresa silty clay 
loam:

0 to 15 
centimeters, dark-brok;n, 
firm silty clay loam;
strong very fine granular structure;
ver.i fine abundantroots; medium acid.
 
15 to 
 69 centimeters, dark 
reddish-brotmn, 
firm clay,
strong suuangular block., structure; abundant
very fine 
roots 
in the upper half of this
rizon and 
common hoin lo,:er half, medium acid.
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69 to 85 	centimeters, dark reddish--brown with about
 
20 percent dark-brown and black, firm clay

having a small amount of quartz fragments,
 
mostly 0.5 to 1.0 mm. in diameter; modera
te subangular blocky structure; very fine
 
roots common; medium acid.
 

85 to 112 	centimeters, dark reddish-brown with about
 
20 percent dark-brown and black, firm clay;

weak subangular blocky structure; contains
 
quartz fragments) as in horizon above; few
 
ver,, fine roots; slightly acid.
 

112 to 140 	centimeters, brow.n to dark-brot.n sandy clay

loam containing a large amount of ouartz
 
fragments, as described in horizons above;
 
few very fine roots; slightly acid.
 

140 to 155 	centimeters, strong-brown to reddish-yellow,
 
very friable sandy clay loam with a large

quantity of quartz fragments; massive; few
 
very fine roots; slightly acid.
 

155 to 180 	centimeters, pink and about 20 percent black,
weathered pumice; contains very fine fragments 
of basalt; no roots. 

This soil profile described represents the finer textured members
 
of this series. Equally common 
are soils having somewhat less
 
clay in the surface and subsoil.
 

Santa Teresa soils have moderately slow permeability, moderately

high available moisture capacity, and generally a thick root zone.
 
Organic matter is moderate in the subsoil but moderately high in
 
the surface, The soils are well supplied with bases but are defi
cient in phosphoru s. Potassium content is medium.
 

The soils are in the W.4arm Tropical transition of the Subtropical

loist Forest life zone. are
They used mostly for pasture, corn,

and sorghum, but minor crops include sugar cane, coffee, and sub
sistence crops.
 

(STb) Santa Teresa clay loam, 1.5 to 4 percent slopes
 

The typical 	soil on very gentle slopes an of
covers area 

about 15.0 square kilometers. About 50 percent of it is
 
in pasture, 30 percent in corn, 7 percent in irrigated
 
sugar cane, 5 percent in coffee, 3 rercent in cotton, 3
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percent in subsistence 
crons and citrus, and 2 percent
in twoodland. The soil FIas medium runoff and is slightly to moderately ercded. Included is an 
area of aLout
seven hectares that has 
slopes of less than 1.5 percent
in an area five kilometers northtiest of Nandaime. 
 About
50 percent of it 
is in forest and tie rest 
in pasture.
Near the contact of the Santa Teresa soils with the MasatePe soils, some four kilometers north of the town 
of
Santa Teresa, the 
Santa Teresa soils include areas having some fragments of broken hardpan 
or talpetate in the

subsoil. 

The Santa Teresa soil is moderately well suited 
to most
intertilled ro' 
cross and well suited to such crops as
cotton, corn, 
sorghum, irrigated sugar 
cane and castor
beans. For intertilled annual 
row crops, a simple ter
race 
system is needed plus other conservation measures
such as 
contour farming, minimum tillage, the 
use of
fertilizer, and the 
return of crop residues to the soil.

(Capability unit Ile-4.1)
 

(STc) Santa Teresa clay loam, 4 to 
8 percent slopes
 

This soil on gentle slopes 
covers approximately 46.7
square kilometers. 
 About 60 percent of it is in corn
and soyl:.eans, 
28 percent in pasture, 9 percent 
in coffee, 2 percent in sugar cane, 
and 1 percent in subsis
tence crops.
 

Runoff from this 
soil is medium and most of it 
is moderately eroded. 
 The soil ic adapted to 
the same crops
as the soil on 
very gentle slopes (STb), and requires
the same conservation practices plus 
some complex measures such as a gradient terrace 
system with grassed
waterways or concrete outlets. useThe of cover and
green manure crops is also necessary ,,hen the land is
idle to rrotect it against erosion and 
to increase the
organic matter and w.ater-holding capacity of the soil.

(Capability unit 
IIie-4.1)
 

(STd) Santa Teresa clay loam, 8 to 
15 percent slopes
 

This soil on 
strong slo'es covers anproximatel

square kilometers. Alout 51) 

44.3 
rercent of 
it is in corn
and -;org;,um, 4' ')ercent in nature, 4 nercent iF,coffee, 4 nercent in sugar cane, 
and 2 'ercent in woodland
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N.n-irricated rice 
on Santa Teresa series
 

Non-irricated suaar cane 
field at flowerin
 
time on Santa Teresa series.
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and su:,sistence crops. Runoff from this 
soil is rapid,

and the soil is moderately eroded. Although the soil
is adapted to most intertilled row 
crops, the conservation hazard is too great for economical production of

annual row cro'-s. Some perennial row crops such as
pineapples, sisal, cassava, and 
tree crops could be
 grown if complex conservation practices are adopted.
The most economic use 
is for pasture. (Capability

unit IVe-4.1)
 

(STe) Santa Teresa clay loam, 15 to 
30 percent slopes
 

Thi: soil on moderatel., steep slopes covers approximately 24.3 square kilometers. About 50 
percent of it is
i coffee, 30 
percent in pasture, 10 percent in corn
and sorghum, and 10 
percent in woodland. Runoff from
this soil is rapid, and the soil 
is moderately to severely eroded. 
 Because of the high conservation hazard,
this 
soil is best suited to pasture and woodland. (Ca
pability unit VIe-1.1) 

(STf) Santa Teresa cy 
 loam, 30 to 75 percent slopes
 

This soil on steep slopes covers approximately 18.1
 square kilometers. 
 About 60 percent of it is in woodland, 35 percent in pasture, 3 percent -n coffee, and
2 percent in corn. Runoff from this 
soil is very rapid,
and the soil is moderately to severely eroded. 
 Depths
of the soil range from about 25 
to 100 centimeters, although depths of 40 to 60 centimeters 
are most common.
These soils 
are best suited to 
pasture and woodland.
 
(Capability unit VIIe-1.1)
 

109. SAN LORENZO SERIES (SZ)
 

The San Lorenzo series consists of dark-brown, well-drained
soils that are moderately shallow to 
deep over a duripan thatis continuous but somewhat fractured. The duripan is impene.trable 1)y plant roots, but fractures in the duripan permit water and plant roots to pass throuIgh into the underlying soil
material. 

The San Lorenzo soils occur on Lroad, nearly level to sloping,someiiwiat dissected plains in the 
localities of iasachapa, El
Carmen, and San L(-enzo. Elevations range from 40 to 
100 meters
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above sea level. They are associated lith, and similar to,
 
the slightly finer-textured Los Cedros soils whiich occur on the
 
uplands and w.,ith Vertisols and Vertic soils which occur in the
 
lowlands.
 

Representative Profile of San Lorenzo loam:
 

0 to 14 centimeters, dark-brown, friable loam; 
medium and fine granular structurei 
abundant very fine roots; slightly acid. 

14 to 25 centimeters, dark reddish-brown, very' 
friable loam to sandy loam; weak medium 
to fine subangular blocky structure; 
abundant very fine roots; slightly acid; 
abrupt smooth boundary. 

25 to 34 centimeters, yellowish-red, fractured 
duripan; extremely firm ulhen moist and 
very hard when dry; impermeable to roots;
but roots and water pass through cracks;
abrupt smooth boundary. 

34 to 57 centimeters, 
loam with a 

browinish-yellow, friable sandy
few black concretions I to 4 

millimeters in diameter; few very fine roots; 
neutral. 

57 to 70 centimeters, grayish-brown, firm clay loam 
of a buried soil; medium subangular blocky 
structure; very few .very fine roots; slight
ly acid. 

70 to 95 centimeters, dark-gray, very firm clay with 
some extremely hard fragments of tuff; strong,
medium subangular blocky structure; very few 
fine roots; slightly acid; abrupt smooth bound
a ry. 

95 centimeters +, brown tuff, extremely firm and 
very slowly permeable. 

Depth to the broken duripan ranges from about 25 to 90 centime
ters. Thickness of the duripan ranges from 8 to 
20 centimeters.
 

San Lorenzo soils are similar to Los Cedros but 
are slightly

lighter textured and are underlain b gray clay. 
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Tie San Lorenzo soils have moderate permeaiiit- above theian. Tie duripan is ver duri
slo-:l.
permit Passage of iater and 
permeable but occasional cracks
roots.


ahle Te soils iave moderate availmoisture ca!'acit-' nd 
a shalIo,., to moderatel,, shallow
zone, They are hiat in organic matter in the surface 
root
 

moderately high la.,er and
in the subsurface. Exchangeable bases are
and base saturation high,
is more than 70 percent. On 
the basis of
limited analyses, phosphorus appears 
to 
be totally lacking, and
available potassium 
is low.
 
The San Lorenzo soils 
are in the 
subhumid transition of the
p"cal Dry Forest zone. Tro-
Forests have been
are used mostly for range. 

cut out, and the soils
The carrying capacity for range
one or two is
animal units 
per manzana during the rainy 
season.
 

(SZa) 
San Lorenzo loam, moderately shallow over hardpan
0 to 1.5 percent slopes
 

This soil is 40-to 60-centimeters deep above the
and hardpan
occurs 
in many moderate sized 
areas
of San Lorenzo, in the vicinity
which is located about 17 
kilometers south
of Nagarote. 
 The total extent is approximately 26.1
kilometers. square
In 1969, about 83 
percent was 
in pasture, of
which about 10 percent was irrigated, 10 
percent was
cotton; 2 percent in r:ce, in
 
and 5 percent in woodland.
 

Tile soil is moderately well 
suited 
to most row crops but
poor for cassava, 
rice, sugar cane, 
and plantains,
is unsuited for and
bananas. 
 Because of slow runoff, simple
conservation practices 
are generally adequate
the soil to protect
when annual 

include contour 

ro.i crops are grown. These practices
farming, minimum tillaqe,
tilizer, cover and green 
the use of fer

manure crops, and 
the return of
crop residues to 
the land. A gradient terrace 
system is
needed for intertilled annual 
row
IIe-a) crops. (Capability unit
 

(SZb) SanLorenzo loam 1.5 
to 4 percent slopes
 

This soil on 
very gentle slopes 
is similar 
to the soil
0 to 1.5 percent slopes (SZa), 
on
 

hut has slightly more
runoff. Its total rapid
extent is anrroximately 3.7 
square kilometers. 
 in 1969, 
about 8" perc.:nt
which of it was in nasture, oF
anout 15 percent was 
irr ated, the
and rest was in
 corn.
 

Tle soil is ada, ted to the 
same crons 
as the typical soil
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and requires nearly the same management for its production.

In addition, for annual row crops a terrace system with gras
sed vaterways is required for the conservation of the soil. 
(Capability unit IIIe-Sa) 

110. IELICA SERIE3 (TE)
 

The Telica series consist of deep, well-drained, very dark brown
 
soils developed from recent volcanic ash and underlain by a buried
 
fine-textured soil. The Telica soils occur on the nearly flat to
 
gently sloping plains northeast of Le6n and are associated with
 
Chinandega, Le6n, and Las Colinas soils. 
 Telica soils are similar
 
to the Le6n and Chinandega soils which they adjoin, but have 
a
 
slightly finer texture than the Le6n soil and are 
lighter colored
 
than the Chinandeaa soils.
 

Representative Profile of lelica loam:
 

0 to 18 centimeters, very dark brown, friable loam 
with many fine gravels; moderate, medium 
and fine granular structure; plentiful fine 
and very fine roots; slightly acid. 

18 to 31 centimeters, very dark brown, friable loam; 
weak coarse, medium, and fiie subangular 
blocky structure; few roots; neutral. 

31 to 84 centimeters, dark yellowish-brown, friable 
loam with some fine cinders; weak, coarse 
subangular blocky structure; few very fine 
roots; neutral. 

84 to 108 centimeters, yellowish-brown, friable loam; 
massive; very few fine roots; neutral. 

108 to 134 	centimeters, strong-brown scoria; very wedk
ly cemented; no roots.
 

The Telica soils have moderate permeability, moderately high to
 
high available moisture capacity, and a deep root zone. Organic
 
matter content is medium, and the soils are well supplied with
 
bases; base saturation is more than 65 percent, and the soils
 
are low in available phosphorus, uhile potassium content is me
dium.
 

The soil is well suited to acclimated crops, but fertilizer is
 
needed, specially one high in phosphorous.
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The soils are in the 
Subtropical 
Moist Fores
vhere cotton, corn life zone,
and sorghum are 
thie principal 
crops
gro,n. 

(TEa) Telica loam, 0 to 
1.5 percent slopes
 
The typical 
soil has nearly' level 
slopes and has
tal extent of approximately 19.6 square 

a to
kilometers.
1968, about 83 In
percent of
fields terraced; it wias in cotton, with some
12 percent wias 
in corn,
pasture, and 4 percent in
1 percent in urban 
areas.
 

The soil 
is well suited to 
most acclimated crops, 
but
is poor for bananas and fair for plantains,rice, and
sugar cane 
without irrigation

No but 'ood when irrigated.special practices, except good management,
quired for are rethe conservation of this 
soil. (Capability

unit 1.1) 

(TEa2) Telica 
loam, 0 to 1.5 percent slopes.s g t" 
erode d 

This soil is similar to 
the typical soil
some of the surface but has lost
layer by erosion.
is approximately 21.2 square kilometers. 
The total extent 

80 percent of it In 1968, aboutwas in cotton, with
raced;, 12 some fields terpercent in pasture; 7 percent in corn; and 
1
percent 
in urban use.
 
This soil 
is suited to 
the same crops
soil (TEa). as the unerodedSimnle conservation practices
ed for the conservation of the soil. 

are requir.
include These practices
contour farming, two-way tillage, minimum tillage, the 
use of fertilizer, and the
sidues return of crop
to the soil refor annual row 
crops.
pes exceeding about On long sloone percent, 
a simple terrace sys.tem is required. '!indstrip cropping is also desirable
when 
the surface is unprotected by vegetation. 
 (Capability unit 
lie-1) 

(TEI,) Telica loam, 
1.5 to 4percent slopes
 
This soil with ver 
 gentle slopes
and has is slightl'y eroded
a total 
extent of approximately 37.0 sqJare kilometers. 
 In 1968, about 72 
percent was 
in cotton,
 

11-610
 



with some fields terraced, 19 percent in corn, 6 percent

in pasture, 
1 percent in bananas, 1 percent in woodland,
 
and 1 percent in urban areas.
 

The soil is suited to the same crops as the typical soil

(TEa). Simple conservation practices including contour
 
tillage, two-way tillage, minimum tillage, the use of
 
fertilizer, and the 
return of crop residues to the soil
 
are required for annual 
ro.; crops. On long slopes, a
 
gradient terrace system is needed. to
Measures control
 
wind erosion are also desirable. (Cipability unit lie-l)
 

(TEc) Telica loam, 4 to 8 percent slopes
 

This soil 
having gentle slopes is slightly to moderately

eroded with a total extent of approximately 8.3 square kilo
meters, In 1968, about 32 percent of the total area was
 
in cotton, with some fields terraced, 40 percent in pastu
res, 25 percent in corn, 2 percent in woodland, and 1 per.
cent in urban use. Included in this mapping unit is an
 
11-hectare area that is moderately eroded but has 
slopes

of 4 to 8 percent.
 

This soil is suited to the same crops as the typical soil
 
on nearly level 
slopes. Complex measures including a ter
race system with grassed waterways are required for annual
 
row crops. Simple conservation practices are generally

adequate for perennial rot, crops. Wlindstrip cropping and
 
mulching are desirable to protect the soil against wind
 
erosion when the soil is barren of vegetation. (Capabili
ty unit IIIe-1)
 

(TEd) Telica loam, 8 to 15 percent slopes
 

This soil with strong slopes is similar to the soil on
 
nearly level slopes but is moderately eroded, and has 
a
 
total extent of approximately 9.1 square kilometers. In
 
1968, about 42 percent was in pasture, 38 percent in corn,
 
and 20 percent in cotton.
 

Although suited to the same crops as 
the soil on nearly

level slopes (TEa), the conservation hazard is excessive
 
for annual row crops because of rapid runoff, and peren
nial row 
crops require complex practices for conservation.
 
The soil is best suited to pasture. (Canability unit
 
IVe-l)
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111, TISMA SERIES (TI)
 

The Tisma series consist chiefly of moderately deep, somewhat
poorly drained, very dark gray soils derived from old alluvial
or lacustrine deposits mixed with volcanic ash.
contain salts and in places 	 They commonly
some alkali,
level plains 	 and occur on low, nearly
in 	a broad, northwest-southeast
kilometers wide and 	 strip, one-to threeabout 25 -kilometers
parallel 	 long. This strip lies
to 
the highway leading from Zambrano
Tisma soils lie 	 to Grdnada.
between the higherlying El 	
The
 

and Zambrano, soils 	 Bgsalmo, La Gloria,
on the west, and the 
lowerlying El 
Charco
association 
on the east.
 

Representative Profile of Tisma silt 
loam:
 
0 to 10 centimeters, very dark gray, 
friable silt
loam; 
fine granular structure; abundant
roots; moderately alkaline.
 
10 	to 
 30 	centimeters, 
very dark gray, firm clay
loam; medium granular and fine subangular
blocky structu're; few roots; 
strongly


alkal ine.
 

30 	to 
 37 	centimeters, dark-gray, friable loam, medium subangular blocky structure; 
few
roots; 
very strongly alkaline.
 
37 to 
 70 	centimeters, 
gray, very friable sandy loam;
massive; 
few roots; 
strongly alkaline;
smooth abrupt boundary.
 
70 	to 
115 centimeters, 
very dark gray, loose sand;
structureless; no 
roots; strongly alkaline; smooth abrupt boundary.
 
115 centimeters +, cemented calcareous 
sand
or 
weakly cemented calcareous texcoarse 


tured tuff.
 
The Tisma soils 
have moderate permeability and
root zone. 	 a modera.ely deep
They have moderately high available moisture holding
capacity in the 
surface layers and moderately in the subsoil.
Seasonally, they have 
a high 
water table.
high in organic matter in the surface 

The soils are very

in the subsoil. layer and moderately high
The soils
magnesium and also sodium. 

are high in exchangeable calcium and
Available potassium is high,
phosphorus is deficient.	 but
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The soils are in the Subtropical transition of the Tropical Dry

Forest life zone, and were originally in gallery forest, some of

which is still standing. Pasture is the principal use now, but
during the dry season, some small areas are cultivated for toma
toes and melons.
 

(TIa) Tisma silt loam, 0 to 1.5 percent slopes
 

This typical soil with nearly level slones occurs in the
 
northern half of the northwest-southeast strip of Tisma
 
soils. Its total extent is approximately 7.1 square kilo
meters. rost of it is in improved pasture, except for small
 
areas used for vegetable crops, such as tomatoes and melons.
 

This soil is best 'uited for rice, sugar cane, and pasture.

With adequate drainage so as to lower the seasonally high

water table, the soil could be reclaimed for crops. (Capa
bility unit IVw-1)
 

(TIa2) Tismd silty clay loam, 0 to 1.5 percent slopes
 

This soil 
differs from the silt loam type principally in
 
texture of the surface soil. occurs
It in the southern

half of the northwest-southeast strip of Tisma soils and
 
has total extent of about 20.2 square kilometers. In 1969,

about 70 percent of it was in pasture, 25 percent in wood
land, and the rest in vegetable crops.
 

The soil is best suited to rice, sugar cane, and pasture.

(Capability unit IVw-1)
 

112. TAMAGAS SERIES (Trl)
 

The Tamaggs series consists of deep, well-drained, moderately

fine textured soils having dark reddish-brown clay subsoil.
 
The soils are 
derived from alluvium overlying old lacustrine
 
deposits, washed from the adjacent hills. 
 The soils occur in
 
the eastern and northern parts of the Chiltepe Peninsula on
 
the coalescent parts of alluvial 
fans which form a nearly level
 
to very gently sloping plain. The soils are associated with
 
and similar to the Chiltepe soils, but are more reddish in the
 
subsoil and lack the talpetate layer. Tamaggs soils also adjoin

colluvial land types which occur 
in the upper parts of the al
luvial fans.
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Representative Profile of Taman~s silty clay loam:
 
0 to 27 
centimeters, dark-hrolv!n, 
friable 
to firm
silty clay loam; 
weak to moderate, fine
and medium qranular; slightly acid.
 
27 to 91 
centimeters, dark reddish-brown, friable
to 
firm clay having 
a strong subangular


blocky structure; 
neutral.
 
91 to 113 centimeters, dark-brown, friable 
to firm
silty clay loam having a moderately strong
subangular blocky structure but finer than
in the overlying horizons; neutral.
 

113 to 
180 centimeters, 
dark yellowish-brovn, friable
loam to 
very fine sandy loam; massive; 
neu
tral.
 

The Tamagqs soils 
have moderate permeability, moderate available
moisture capacity, and a deep root
rate in the surface soil 
zone. Organic matter is mode

part of the 
and upper subsoil and low in the lower
subsoil. 
 The soils are moderately high
have a base saturation of more in bases, and
than 75 percent.
most other soils of the In contrast to
project, Tamaggs
phorus. Available potassium is high 

soils are high in phosin the surface and upper subsoil but low, in the 
lower part of the subsoil.
 
The soils are 
in the Subtropical Pry Forest life
most of zone from which
the forests have been removed and the soil 
used for crops
and pasture.
 

(T,1b) Tamaggs silty clay loam,1.5 to 
4 percent slopes
 
This is the only type that has 
been delimited.
gravelly colluvial It adjoins
land and 
the Chiltene soils. Near the
junction with colluvial land 
areas 
that are sloping and
strongly sloping, the Tamaggs soils have
gravel scattered on stone and
the surface. 

some 

some of the surface layer by 

The soil also has lost

erosion. The total
approximately 9.5 extent 
is
square kilometers. 


cent of it was 
In 1969, about 54 perin pasture, with 
nearly a third of it
proved, 14 percent in grain crops, im

12 percent in cotton,
and 20 
percent in wvoodland.
 

The soil is moderately well 
suited to most
rot, crops and tell intertilled
suited to 
sorghum and irrigated sugar
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cane. It is poor for rice, plantains, and peanuts, and
 
unsuited to bananas.
 

The conservation hazard is moderate. To protect the soil, 
simile conservation measures are needed for most -ow crops, 
These nieasures include, contour farminq, the return of crop 
residues to the soil, minimum tillage, and application of
 
fertilizer. For annual ro.' crops,terraces are required in
 
addition to these practices. (Capability unit IIe-4.2)
 

113. VILLA SALVADORITA SEPIES (VS)
 

The Villa Salvadorita series consist of deep, well-drained,.verv.
 
dart grayish-brown soils derived from volcanic ash occuring on
 
nearly level to gentle sloping plains near Villa Salvadorita at
 
elevations of about 40 meters above sea level.
 

Representative 	Profile of Villa Salvadorita loam:
 

0 to 29 	 centimeters, very dark grayish
brown, very friable loam; struc
ture medium and fine granular in
 
the upper third of horizon and
 
subangular blocky below; abundant
 
to plentiful fine roots; neutral.
 

29 to 59 	 centimeters, very dark grayish
brown, very friable loam; medium
 
and fine subangular-blocky struc
ture; plentiful very fine roots;
 
mildly alkaline.
 

59 to 84 	 centimeters, dark yellowish-brown,
 
friable silt loam; medium and fine
 
subangular blocky structure; few
 
very fine roots; neutral.
 

84 to 116 	 centimeters, dark-brown, friable
 
silt loam; medium and fine sub
angular blocky structure; few very
 
fine roots; neutral; abrupt smooth
 
boundary.
 

116 to 120/130 	centimeters, brown, very gravelly
 
sand; very friable; structureless;
 
very few roots; neutral; abrupt
 
wavy boundary.
 

120/130 to + 	 centimeters, reddish-brown basalt
 
bed rock.
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The Villa Salvadorita soils 
are 
moderately permeable, have
moderately hioh available moisture capacity, and 
a
 

zone. They are moderately high in organic 
a thick root
 

matter and 
are well
supplied with bases.
 
Base saturation is more 
than 75 percent; potassium content is
medium; and phosphorus 
is low.
 
The soils were originally forested, and 
occur
transition of in the subhumid
the Subtropical 
'oist Forest life 
zone.
At the present time, however, they are cleared and used almost
 
exclusively for growing 
cotton.
 

(V~a) Villa Salvadorita loam, 
0 to 1.5 percent slopes
 
The typical soil 
having nearly level 
slopes has area
of about an
16.0 square kilometers, occurring mostly in large
blocks. 
 The soil is generally slightly eroded, and
some places, 
has lost 
some of the surface soil 

in
 
because
of wind erosion. Practically the entire area
raved and is terused for the production of cotton.
is well The soil
suited to most acclimated crops, but poor for
bananas without irrigation.
 

A simple 
terrace system is essential for the 
conservation of this soil 
when annual 
row crops are
Other practices include the return 
grown.
 

the soil, of crop residues to
minimum tillage, and
wind erosion control 
contour farming. Some
 measures 
are desirable to protect
the soil 
when the ground is barren.
 

Fertilizer containing phosphorus 
is needed for satisfactory crop 
yields. (Capability unit Ile-1)
 

(VSb) VillaSavadorita loam, 1.5 
to 4 percent slopes
 
The typical 
soil with very gentle slopes is very extensive, having a total 
area
Included in this mapping unit 


of about 20.0 square kilometers.

is a seven-hectare area
located three kilometers 
west of Villa Salvadorita which
has slopes 
that exceed four percent.
 

All of the 
areas 
of Villa Salvadorita soils
althouqh they have are deep,
lost some 
of the surface soil
and water erosion. by wind
Practically all
raced and are used 
of the areas are terfor the production of 
cotton.
60 hectares are -n irrigated bananas, and only 

About
 
a few small
areas 
are in pasture.
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The soil is well suited to most intertilled row crops. A 
terrace system with grassed waterways is needed for annual 
row crops. Some measures to control w-ind erosion are desir
able when the land is barren. (Capability unit lIe-l) 

114. 7AIBANIO SEtlES (ZP) 

The Zambrano series comprise deep to moderately shallow, well
drained soils having a dark reddish-brown clayey suhsoil that
 
rests on 	a continuous but fragmented duripan. The soils have
 
developed 	from volcanic ash that it underlain by clays, partially
 
weathered tuff, or cemented sand and cinders. They occur on gent
ly undulating to rolling plains between highway number I in the 
north and Granada in the south. Zambrano soils are intermingled 
with the Nejapa soils in the map units designated and described 
as Zambrano association, and adjoin the Chilamatillo, Nindirf, 
and Hasaya soils. 

Representative Profile of Zambrano clay loam:
 

0 to 8 	centimeters, very dark brown, friable clay
 
loam; medium to fine subangular blocky
 
structure; many fine and very fine roots;
 
slightly acid; abrupt smooth boundary.
 

8 to 17 	centimeters, very dark brown, heavy clay
 
loam; firm; structure as above but stronger;
 
slightly acid.
 

17 to 30 	centimeters, very dark brown, light ciay;
 
very firm; structure as in first layer; few
 
fine and very fine roots; slightly acid.
 

30 to 38 	centimeters, dark reddish-brown, light clay;
 
firm; weak, medium subangular blocky struc
ture; very few fine and very fine roots;
 
slightly acid; boundary abrupt and wavy.
 

38 to 46 centimeters, brown duripan; very hard; no 
roots; moderately to slowly permeable; 
abrupt wavy boundary. 

46 to 56 centimeters, dark reddish-brown, friable 
clay loam with coarse to fine fragments 
of duripan; few fine and very fine roots; 
moderately to slowly permeable; abrupt 
wavy boundary. 

56 to 74 	 centimeters, dark reddish-brown, extremely
 
firm, continuous duripan with few to common
 
vertical cracks, has moderately slow permea
bility; breaks into angular blocky fragments.
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74 to ?C, 	centimeters, 
very dark 	grayish-brot.n,

clay 	 Triableof 
very slow permeability; abrupt smooth
 
houu dary.
 

90 to 115 	centimeters, dark-brown, friable, heavy clay
of moderate permeability. 
 Thickness 	ranges
from 20 
to 85 centimeters.
 
115 
 centimeters 
+, very dark grayish-brown bedrock
 

of tuff.
 
The Zambrano soils 

rately deep to 

generally have moderate permeability,
moderately shallow root 	 a mode
zone, and 	moderate to
derately hiqh available moisture capacity. 	 mo

derately hioh 	 Organic matter is moin the surface and subsurface and moderate in the
subsoil. 
 The soils 	are 
well 
supplied with exchangeable bases,
and base saturation of the subsoil
soils are 	 is more than 65 percent.
deficient 	in phosphorus, The
but available potassium content 
is medium.
 
The soils are in the 
transitional 
life zones
Forest and Subtropical Moist Forest. 

between Tropical Dry

derately dense forest, but at 

N!atural vegetation 
was mo
of the forests have been 

the present time, practically all
 
soils 

removed and the Zambrano and associated
are 
used for crops and pasture.
 

(Z.1a2) Zamrano clay loam, 
0 to 1.5 percent, slightly eroded
 
This soil 
is typical of the Zambrano series and has
similar to one
the described. 	 a profile
The soil
percent of the surface soil 	

has lost less than 25
by erosion,
5.5 kilometers northwest of Granada in an 
most of it occuring


proximately 9.6 square kilometers. 
area totalling ap

of it was In 1968, about 80 percent
used for cotton production, 10 
percent for vegetables, and 
10 percent for 
corn and 
pasture.
 

The soil 
is well suited 
to sesame, sorghum, corn,
ton; moderately well 	 and cotsuited to most other
poorly suited 	 row crops; and
to bananas, 
red beans, 
and black beans.
 
Runoff from this 
soil 

generally 	adequate to 

is slow, and simple practices 
are
conserve
intertilled row 	
the soil when planted to
crops. 
 These practices include
farming, minimum tillage, 	 contour


the use
return 	 of fertilizer, anid
of crop residues 	 the
to the soil.
practices for these crops 
Other desirable
 

two-way tillage, the
of cover and green manure 
are 	

use
crops,
long slopes 	 and crop rotations.
that exceed 	 On
one percent, 
terraces
for row 	 are neededcrops. (FCapability unit lie-5.1) 
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(ZMa3) 	 ZamLrano clay loan, moderately shallow over hard
_pan, 0 to 1.5 percent slopes
 

This soil ranqes in depth from 40 to 60 centimeters above 
the hardpan and occurs in the located between two and
area 

six kilometers south and one kilometer north of Tipitapa.

The total extent is approximately 11.4 square kilometers.
 
In 1968, it was used almost exclusiveiy for cotton produc
tion, with some fields terraced. Only a small area 
was
 
planted to corn. Yields with fertilizer are slightly lower
 
than on 	the sliqhtly eroded Zambrano clay loam on 0 to 1.5
 
percent 	slopes (ZMa2), 
but not 	much lower when rainfall
 
distribution is favorable and good management is 
used.
 

This soil is well suited to sorghum, and moderately well
 
suited to most other row crops, excluding bananas, sugar
 
cane and plantains. It is best suited, however, to shallow
 
rooted 
crops. Because of slow runoff, simple conservation
 
practices are generally adequate for this soil. 
 The prac
tices should include the turning under of green manure crops

to increase the 
organic matter content and thereby also in
crease the moisture-holding capacity of this soil. In ad
dition, fertilizer is essential for sustained crop produc
tion. (Capability unit Ille-5a)
 

(ZMb) Zambrano clay loam, 1.5 to 4 percent s opes 

This soil has very gentle slopes and 
a total extent of ap
proximately 59.7 square kilometers. 
 The soil is deep and mod.
 
erately deep above the hardpan. In 1969, it was planted

chiefly to cotton, 
with only 10 to 20 percent of the total
 
area in corn, pasture, and subsistence crops.
 

The soils is suited to the same crops as the Zambrano clay
 
loam (ZHa2) and requires the same managc.,ent practices, but,
 
in addition, terraces 
are essential for intertilled annual
 
row crops because of greater runoff. (Capability unit Iie
5.1) 

(Zf1b2) 	 Zambrano clay loam, moderately shallow over hardpan,
 
1.5 to 4 percent slopes
 

This soil is 40 to 60 centimeters deep above the hardpan 
or
 
talpetate layer, and totals approximately 43.1 square kilome
ters, occuring mostly south of Tipitapa. In 1968, about 75
 
percent of the total area was in cotton, 10 percent in corn
 
and sorghum, and the remainder idle. Very little of the
 
idle land was used for pasture.
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The 	soil 
has 	the same crop Suitabilities and management
quirements 
as 	 re
over 	

the Zambrano clay loam, moderately shallow
hardpan (Zt;a3). In 	addition, however,
necessary for annual 	 terraces 
are
row 	 crops to 	control
losses. 	 further soil
Crop rotations and mulching with crop residues
are also desirable. 
 (Capability unit 
IIIe-5a)
 

.Zva)
Zambrano 
loam variant, 0 to 1.5 percent slopes

The Zambrano loam variant differs from the typical
soil Zambrano
in 	having a surface soil
lighter textured and 	

that is darker colored and
a subsoil that is lighter colored and
lacking the reddish-brown clay layer.
tely deep and well The soil is moderadrained, and 
is 	derived in large part
from alluvium of 
volcanic ash washed
uplands of Zacibrano soils. 	
from the adjacent
The 	soil occurs
about six kilometers 	 on flat plains
northwest of Granada, and is associated with the Zambrano, Granada,


soils. El B51samo, and La Gloria
The total extent is approximately 2.6 
square kilometers. 

Representative Profile of Zambrano loam variant:
 
0 	to 
 20 	centimeters, 
very dark grayish-brown,


friable loam; 
medium and 
fine granular
structure; 
abundant roots; slightly acid.

20 to 
 60 	centimeters, 
dark yellowish-brown, friable
loam to 
clay loam; fine subangular blocky
structure; abundant 
roots; slightly acid.
 
60 to 
 80 	centimeters, yellowish-brown, friable


loam; medium subangular blocky structure; 
few roots; slightly acid.
 
80 to 90/110 centimeters, 
layer of broken talpetate.
 

90/110 to 
 120 	centimeters +, layer of clay in some

places, 
tuff in other places.
The depth to the talpetate layer ranges from 60
timeters and 	 to 90 cenis 	10-to 30 -centimeters
drance to 	 thick. It
roots, 	 is a hinbut 	these can 
nass through cracks
underlying soil 	 into the
material.
 

The 	mapping unit of Zambrano variant 
includes small
of 	alluvial soils areas
which 
occur along drainage ways.
are 	 These
too 	small to delineate at 
man 	scale.
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The soil in 1968, 1969, and 1970 was planted to cotton,
 
with nearly all fields terraced. It is well suited to
 
sesame, sornhum, corn, and cotton, and moderately well
 
suited to most other row crops, except bananas. Simple
 
conservation practices, includino a simple terrace system,
 
are needed on this soil. In olaces where the soils re
ceive much runoff from the adjacent uplands, diversion may

be required to intercept the runoff water. Fertilizer is

essential for satisfactory yields. (Capability unit IIe-5.1)
 

ZAMBRANO ASSOCIATION
 

The Zambrano association consists of 
a group of soils that oc
cur intermingled and in which the Zambrano series 
is dominant.

The pattern of the association is one 
of deep and moderately

deep soils on 
the smoother parts of the uplands, shallow and
 
moderately shallow soils 
on the eroded slopes of the uplands,

and dark-colored alluvial soils in the narrow valleys 
or inter
hill areas.
 

The deep and moderately deep soils are predominantly typical

Zambrano soils but in some 
places where the reddish clay sub
soil is lacking, the soils are similar to 
the Nejapa series.
 
The shallow and moderately shallow soils do not belong to 
the

Zambrano series; neither have they been classified and acsign
ed a series name. They have depths of less 
than 40 centimeters
 
to the hardpan, and the root zone is commonly in the layer that

underlies the hardpan, 
 The material underlying the hardpan

layer consists of loam or 
clay loam material from volcanic ash
 
in some places and gray friable clay in other places. 
 In some

places, however, this material is lacking, and the hardpan 
rests
directly on thick, cemented layers of volcanic cinders or scoria. 
The dark-colored alluvial 
soils in the narrow valleys are flocded

frequently and remain too 
wet for crops during much of the rainy
 
season.
 

In addition to the various unidentified soils of the association,

the included soils in transition areas are not typically Zambrano. This is particularly true north of Masaya near the border

with the flasaya soils. The soils classified as Zambrano east and
 
southwest of Hlasaya appear to 
be derived from a slightly differ
ent ash than the typical Zarnbrano soils elsewhere0 In the 
tran
sition zone Vertic
to soils, surface textures are commonly clay

instead of clay loam.
 

The diverse characteristics of the association are 
recognized

in the follow'ing map units 
of the Zambrano association, each
 
of which fall into a different capability unit.
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(Z1c) Zambrano association, 4 to 3 percent slopes
 

The soils of this association have gentle slopes and 
occur
south and southeast of 1"asaya and southwest of Tisma. 
 The
total extent is approximately 37.8 square kilometers. 

soils are moderately deep and deep, and runoff is medium

The
 

to rapid. The soils are farmed mostly 
in small plots for
subsistence crops such 
as cassava, vegetables, corn, and
rice. 
 In 196P, small areas were planted to cotton, and
some areas were in pasture; about 75 hectares were planted
to coffee, althcugh the soils 
are generally of low suita
bility for coffee.
 

The soils are well suited for most intertilled annual row
crops, but complex practices, including terraces with grassed waterways, are needed 
to conserve 
the soil. The soils
are moderately well suited to cassava, upland rice, sugar
cane, and kenaf, and of low suitability for bananas and plan
tains; these require simple conservation practices. 
 Fertilizer is needed for all crops. (Capability unit Ille-5)
 

(Zrlc2) 	 Zambrano association, moderately shallow over hard
pan, 4 to 8 percent slopes
 

The soils in this unit are 
eroded and 
40-to 60-centimeters
deep above the hardpan. The total 
extent is approximately
43.8 square kilometers. 
 The soils are similar to the soils

of the Zambrano association, 4 to 8 percent slopes (ZMc)
except for slightly shallower depth. In 1968, about 75
percent 	of the total 
area of these soils was 
in cotton,

20 percent in corn, and 
the remainder in pasture.
 

The soils have the same 
crop adaptabilities and require
also the same management practices 
as the soils of the
Zambrano association (Zric). In addition, such practices
as the use of cover and green manure crops and the return
of crop residues to the soil are necessary to build up the
organic matter content and increase the water-holding capacity. (Capability unit Ille-5)
 

(Z~1c3) 	 Zambrano association, shallow over hardpan, 
4 to
 
percent slopes
 

The soils of this association on 
nentle slopes have a total extent of approximately 9.1 
square kilometers and occur mostly east and south of tIanaqua. The soils are severely eroded and are 25-to 40-centimeters deep above the hardpan layer. 
 In 1968, about half of this association, mostly
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in the vicinities of 11anagua and Zambrano, was idle; 40 per
cent was in corn; and ten percent in cotton. Because of
 
shallowness of the 
soils and the hazard of further erosion,

the soils are best suited for pasture. (Capability unit
 
IVe-5a) 

(Zrld) Zambrano association, 8 to 15 percent slopes 

The strongly sloping soils of this association have a to
tal extent of approximately 22.3 square kilometers, and
 
occur east and southeast of Managua. The soils are deep

and moderately deep above a hardpan or cemented cinder
 
layer. 	 In 1968, about 90 percent of the total area of
 
this association was in pasture; the remainder was in corn.

Because 	of the high conservation hazard, the soils are best

suited to pasture. (Capability unit IVe-5)
 

(ZMd2) 	 Zambrano association, moderately shallow and
 
shallow, 8 to 15 percent slopes
 

The strongly sloping soils in this association are severely

eroded and are 25-to 60-centimeters deep over a hardpan or
 
cemented cinder layer. 
 They have a total area of approxi
mately 26.9 siquare kilometers and occur south of Zambrano. 
In 1968, about 50 percent of this association was in cotton,
30 percent in corn, and most of the remainder in pasture.
Because of the shallowness of the su, 1 and the hazard of 
further erosion, the soils should not be used for intertil
.ed row crops, and are best suited to pasture. (Capability

unit IVe-5)
 

(Zie) Zambrano association, 15 to 30 percent slopes
 

The soils of this association are moderately steep and have
 a total extent of approximately 20.0 square kilometers oc
curing along drainageways. Depths of the soils 
over ce
mented cinders range from 25 to more than 60 centimeterS.
 
About a third of the soils are severely eroded and are at
 
the shallow end of this range. Included in this associa
tion are 50 hctares with depths ranging from 15 
to 25 cen
tirieters and slopes from 8 to 15 percent. These are locat
ed north of Laguna de Apoyo. In 1968, the soils were mostly

in pasture, except for a few small areas which were in cot
ton and vegetable crops. The soils are best suited for pas
ture because of the high conservation hazard. (Capability

unit VIe-1.1)
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B. MISCELLANEOUS LAND TYPES
 

This subsection, although smaller than
describes areas that the one on soil series,
cover a large partArea. of the Pacific SurveyThe number of square kilometers 
in each unit
in Table 55, is given
Guide to Mapping Units.
 
Those soils and 
land areas that were
series for not classified
one of the following into
reasons:
over (1) lack of uniformity
significant distances, (2) detailed studies
at this time, not warranted
and (3) areas lacking soil
agriculture of forestry, or having no velue for
are herein described.
used to describe the soil The same format
series
types. is used to describe the 
land
Commonly, however, the descriptions given
and laboratory data are general
are lacking. 
 The same
tion, as kind of symbolizafor the soil series, identifies 
land types on
detailed soil the
 maps.
 

So.'ie land types 
extend 
over 
great distances, and
according to a subdivision
life zones, 
which reflect average annual
ture and precipitation, temperamay de
ture desirable for determining pasand woodland potentials. 
 The life
type appears zone in which a land
in any particular locality is shown
scale inset map at as a small
well 

the bottom of each detailed soil mosaic,
as 
 as on the 1:500,000 Life Zone Map (Plate 11-3).
 

1. MINE WASH 
(BM) 
fhis land 
type consists of tailings and wash from the
tion of gold at the El extrac-
Lim6n Mine.
layers It contains stratifield
of diverse-textured materials, approximately 20-.to
centimeters 
thick, deposited over 50local clayey soils
tisols or. Verand Vertic soils 
which 
occur on nearly level
west and northwest of El plains
Lim6n Mine.
moderately well The land type is
drained. 
 The land 
type has moderate permeability, moderate available moisture capacity, and
deep 
to moderately shallow a moderately
root zone.
ration; It has a low base satuavailable potassium is low and phosphorus is medium to
high.
 

Representative Profile of Mine Wash:
 

0 to 14 centimeters, 
light brown, friable silt
loam; medium and fine granular structure;plentiful 
very fine roots; mildly alkaline; 
abrunt and smooth boundary; 
base
saturation 20 percent; phosphorus 60
parts per million (ppm), 
potassium

182 ppm. 
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14 to 28 	centimeters, light brown, friablt fine
 
sandy loam; massive; few very fine roots;
 
mildly alkaline; abrupt and smooth bound
ary; base saturation 14 percent; phospho
rous 54 ppm; potassium 135 ppm.
 

28 to 42 	centimeters, light reddish 
brown, friable
 
silt loam; thin platy structure; few very

fine roots; neutral; abript and smooth
 
boundary; base saturation 34 percent; phos
phorous 21 ppm; potassium 105 ppm.
 

42 to 64 	centimeters, very dark brown, firm clay

which appears to be the surface of a buried
 
soil; moderate, medium and fine granular
 
structure; few very fine roots; 
neutral.
 

64 to 90 	centimeters, very dark brown, firm clay;
 
coarse and medium subangular blocky struc
ture; few very fine roots.
 

90 to 117 	centimeters, black, very firm clay; 
coarse
 
prismatic structure with abundant slicken
slides.
 

The thickness of the surface overwash on 
the clay soil ranges

from 	20 to 50 centimeters. 
 Textures of the overwash are
 
s;t loam and fine sandy loam.
 

.(BMa) Mine Wash, 0 to 1.5 percent slopes
 

This 	is the only unit mapped on the land type, and has
 
a total extent of approximately 3.0 square kilometers.
 

This land 	type is generally seeded to pasture, its best 'use.

It needs fertilizer high in potassium however, and applica
tions of lime may be beneficial to increase the content of
bases and overcome the low base saturation. (Capability

unit VIw-1).
 

2. 	 MODERATELY STEEP, STEEP, AND ROUGH BROKEN LAND ALONG
 
DRAINAGEWAYS (CV)
 

This 	landtype encompasses steep drainageweiys or canyons and

includes Alluvial soils in the narrow valleys and Colluvial

soils at the base of steep slopes; both soils are too small
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to show separately at 
the scale of the map. 
 The valley walls
or slooes 
on both 
sides of the drainageways, 
as well as
narrow the
valley bottom, characterize this unit and differentiate 
it from other areas of iroderately steep land and steep

land
 

These areas 
have slopes that 
range mostly from 25 to
than more
75 percent. 
 Many areas still 
retain their natural vegptation whirh protect-, them against 
severe erosion 
. Whereslopes exceed 75 percent, runoff is rapid and the 
soils are
generally shallow and eroded.
 

(CVe) Moderately steep 
land along drainageways, 15
percent s opes to 30
 

This land type is inextensive and occurs 
near the Pacific
Ocean in the Diri,,
;a Cuesta subregion. 
 It has a wide
range in texture, 
is well drained, and has 
medium to
rapid runoff. 
 Some small areas are 
in subsistence crops,
however this 
land type is moderately well suited to pasture, b'it 
poorly suited to 
fruit trees. 
 Bench terraces
are required when 
fruit trees 
are grown. (Capability

unit V;e-1.2). 

(CV2) Steep land 
along drainageways, 30 to 
75 percent

slopes 

This land type is of varied surface textures, it
drained, and has is well
rapid runoff. Most 
areas are severely
Eroded a hazard making this 
unit unsuited to crops. 
Most
of it still 
has its natural vegetation, and woodland and
pasture remain its best 
use. ( Capability unit VIle-1.1).
 
(CV.) 
Rough broken land along drainageways, more 
than
 

75 percent slopes
 

This land type has 
depths that range from very shallow
to 
deep with surface textures that 
are also varied. Runoff from these areas 
is very rapid, and most 
areas are
severely eroded. 
 The areas can 
only be used for woodland
and wildlife protection. ( Capability unit VIIIe-1 ). 

3. !.I\NGROVE SWAMP (Er') 

Mlangrove swamp consists of low coastal 
areas
stratified soils of diverse textures. 
having wet, saline,
 

are dominant and occur 
Silts and clays, however,
in the northwest along the 
coast and
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along the lower reaches of major streams where gradients are
low. The largest area is along Rio 
Negro. The areas are
flooded by each tide. 
 Vecetation is principally Phizophora

mangle and Conocarpus erectus.
 

The soils are oenerally too wet for use, and are best left in
their natural state. 
 The bark from the mangrove tree provides
tannen for tanning of hides, 
and the wood is used to some
extent for lumber. ( Capability unit VIIIw-1 ). 

4. BEACHES (Ml)
 

Beaches consist ot sands deposited by water from the ocean 
or
lakes. These deposits are 
commonly deep, calareous (limy),
and saline. Texture; range from sandy loam to 
sand. They are
somewhat excessively to excessively drained and have rapid
permeability, with slopes that range from 0 to 
15 percent.
The lower parts of beaches are flooded by each tide.
 

.(Mlfa) Beaches, sandy loam, 0 to 
1.5 percent slopes
 

The main location of this moderately fine textured beach
is between Estero Padre Ramos and 
the Pacific Coast and
is cut in two areas by Estero Padre Ramos. One area is
3.6 kilometers northwest of Peninsula de 
Venecia and 
the other
is 22 kilometers southeast of Peninsula Padre Ramos. 
 Somewhat
excessively drained, 
the total extent of this 
unit is approximately square kilometers. Most parts of 
this beach are
in pasture, as this 
is the best use. (Capability unit IVe-7).
 

(Mlfb) Beach, sandy loam, 1.5 
to 4 percent slopes
 

This 

the 

beach having very gentle slopes is similar to
 one on 0 to 1.5 percent slopes (Mlfa). 
 It occcurs in small 
areas 
along the Pacific Coast generally between Estero Ciego and the Pacific Ocean.
This beach unit is unsuited to crops, 
but is suited
 
to pasture. (Capability unit IVe-7).
 

Mlma) Beach, fine sand, 0 to 
1.5 percent slopes
 

This beach unit 
is deep and excessively drained and
has rapid permeability. 
 The total extent is approx
imately 5.5 square kilometers, which includes an 18
hectare 
area with sandy loam texture on 4 to 8 per
cent slopes. The areas 
of this unit are in pasture,

which is their best use. (Capability unit VIs-1).
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(Mla) Beach, sandy 0 to 1.5 nercent slopes 
(lb) Beach, sandy, 1.5 to 4 percent slopes 

(tllc) teach, sandy, 4 to 8 percent slopes 
(Mid) Beach, sandy, 8 to 15 percent slopes
 
These beaches occur 
along parts of the coasts
Pacific Ocean and of the
Lakes Nlicaragua and Xolotljn (Mariagua). They 
are 
deep and excessively drained and differ among each other only in slope gradients.
total The
extent is approximately 10.0 
square kilometers,
which is entirely in pasture, its 
best use. (Capabi
lity unit Vls-1).
 

(Mlu) 
 Beaches, undifferentiated
 

These are distributed along the Pacific Coast and the
coast 
of Lakes Nicaragua and Xolotlfin.
sandy or The beaches are
rocky and are constantly washed by waves,
mainIng partially covered by rewater during high tide.
 

The total extent of these 
areas is appr'oximately 14.7
square kilometers. 
 These beaches support very
little or no 
vegetation, and 
are of no
agriculture; however, some 
value for
 

are of value as recreation areas. (Capability unit VIIIs-1).
 

5. MARSH AND SWAMP (M2)
 

Areas that are frequently inundated and have
table riost a high water
of the year are classified 
as marsh and swamp.
Marsh supports grass vegetation, while swamp supports woodland vegetation.
 

A number of different map units have been 
recognized, depending on texture of the 
land areas, 
deqree of wetness,
and value for pasture, as discussed below:
 

(042aI)?Varsh and swamp undifferentiated
 

These areas 
are deep to shallot,,, 
poorly drained, and
have pray colors throughout the profile. 
 Textures
are mainly clay/ loam, silty clay loam, and clay.
soils The
occur between inundated 
areas (014) 
 and the hiaher
lying better drained soils of the 
uplands. 
 The major
areas 
are 
located west of klomotombo ad.jacent
'anaoua Pnd northeast of Rivas 
to Lake

along the coast of Lake
Nicaraaua. 
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The soils in their present state are suited only for 
pasture. Since it is not known whether they can be
 
drained, they have been put into Class V. The areas
 
require checking by engineers to determine the feasi
bility of reclamation by drainage. (Capatility unit
 
Vw-1). 

(M2a2) .Iarsh and swamp, medium to fine textured
 

This land type consists of soils that are continuously
 
wet or Flooded during the rainy season but sufficiently
 
dry and firm during the nonrainy season to support
 
cattle. During this latter period the soils have a
 
high water table. Textures of the soils are loam, clay
 
loam, silty clay loam, silty clay, and clay. The soils
 
occur extensively on low plains near the coast and near
 
lakes. The main areas are south of Gulf of Fonseca
 
and around Estero Peal and its tributaries. They occur
 
also adjacent to Estero Padre Ramos, north of Tipita.a
 
along Lako Managua, adjacent to Rfo Tipitapa, along Es
tero Aserradores, west coast of Lake Nicaragua opposite
 
the island of Zapatera, and at the mouths of Rfos
 
Sapog, BritJ, Papal6n, and Pacora.
 

The soils are best suited to pasture which could
 
be improved by seeding to Pangola and Parg grasses
 
that are resistent to poorly drained conditions. Pas
tures should not be grazed when too wet nor under
grazed so that the grass grows rank and coarse. Drain
age in some areas could be improved by ditches.
 
(Capability unit VIw-1).
 

(12a3) Marsh and swamp 

This land type consists of depressional areas contain
ing perennially wet soils that are flooded during the
 
rainy season and have a water table close to the sur
face during the rest of the year. Textures are varied
 
ranging from coarse to fine. The soils are ex;tensivO. 
and occur near the Pacific Coast in the following

localities: along Estero Real and its tributaries;Punta 
Venadillo; Salinas; and northeast of La Boquita. They
 
occur in low lying areas along the coast of Lake Ni-.
 
caragua as follows: opposite the Island of Zapatera;

north of Rivas at La Cruz Verde; and south of Laguna

de Tisma. Along Lake Managua they occur as follows:
 
Punta Huete; Puerto Nuevo; and at the mouths of Rfos
 
Pacora and Tipitapa. They occur also along Rfos
 
Papal6n and Brito in the south.
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The areas are 
mostly in grasses and sedges; some, however, are in woodland. 
 The soils arc best suited to
pasture, and it is doubtful whether the 
cost for im
provement of the pastures 
can be justified because the
 areas are 
generally too low in elevation to 
drain

adequately. (Capability unit VIIw-1).
 

(M2a4) Marshland
 

Marshland consists of deep, 
somewhat poorly drained

soils of diverse textures. 
 Near the Gulf of Fonseca
the soil material has been deposited by Volc~n CosigUina, and textures are 
sandy loam and loam. Where
the soil material has been deposited by streams, the
textures 
are silty clay loam and clay. The soils have
 a water table within 30 to 60 centimeters of the 
surface during the wet season 
but below about one meter
during the drier part of the year. 
 The total extent
 
is small, with the main areas occuring south of the
 
Gulf of Fonseca and further east 
by Estero Real.
 
Marshland is used mostly for pasture and is well 
suit
ed for this purpose. Pastures could be 
improved by
seeding to Pangola and Parl grasses, and could also be

improved by drainage with a system of ditches and
canals. Pastures during the wet 
season need to be
rotated frequently to avoid puddling of the land by

animals. (Capability unit IVw-1).
 

6. ROCK OUTCROP (M3)
 

Rock outcrop consists of areas barren of soil 
and that
mainly occur on 
steep slopes having gradients that range
from 30 to 75 percent. The principa" areas are located
approximately eight kilometers northwest of San Francisco
del Carnicero. 
 However less extensive areas occur in the
vicinities of Santa Rosa del 
Peh6n, Larreynaga, and Tamarindo near the Pacific coast. These 
areas have no agriculture value. (Capability unit VIIIs-1).
 

7. INUNDATED AREAS (M4)
 

Areas that are perennially wet or flooded are designated by
the symbol (M4). Many areas 
consist of lagoons, while others
consist of tidelands. 
 They primarily occur i.,rthwest of
Puerto Moraz~n, and near Estero Real 
and Padre Ramos Penrisula. Other areas occur along parts of 
the coast of Lake
Nicaragua and 
near the margin of Tisma lagoon. The tideland areas commonly occur between mangrove swamps and coastal areas of Vertisols, 
and have fine textures, such as silt
loam, silty loam, and silty clay. They have 
no value for
 
agriculture.
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Included in this unit are salt pans which have some 
industrial
 
value. They are indicated on the maps as "Salinas M4-VIII", and 
occur in low coastal areas that have a yeararound high water ta
ble. Salt pans are formed through the influence of the tides 
which inundate the lowlands, including areas walled off by low
dikes. When tne tide recedes, the salt water is retained by
dikes and left to evaporate and deposit. its salt content. The
 
salt from these pans is used in Nicaragua as table salt.
 

Among the principal salt pans are the following: In the Depart
ment of Le6n there are Salinas Grandes, El Tamarindo, El Brasil, 
and El Descanso located near Estero de Paso Caballos; in the 
Department of Chinandega there is Salinas de Paso Caballos lo
cated near Estero de Paso Caballos; in the Department of Carazo,
there are Tupilapa and Huehuete; and in the Department of Rivas 
there is Las Salinas. All areas of M4, including salt pans, 
are in CapabiliLy Unit VIIIw-1. 

8. MUCK (MK) 

Muck consists of deep, highly organic and mineral soils that are
 
very poorly drained. They occur in depressions approximately

three kilometers southwest of La Playuela, and about 4.5 kilo
meters north of Granada where they are associated with the Tisma
 
and Vertic soils, and cover about 2.0 square kilometers.
 

Representative Profile of Muck:
 

0 to 60 centimeters, black silty clay. 

60 to 70 centimeters, dark gray, glayed 
sandy clay with fine gravel in the 
lower part. 

70 centimeters + sedimentary rock. 

Muck has moderately slow permeability, a moderately deep root zone,

and a high available moisture capacity. It has 
a high water table
 
which during the rainy season is near the surface. The soil could
 
be drained and used for crops, however, in its present condition,

it is suited to pasture during the dry season. Most of the areas
 
are now in woodland. (Capability unit Vw-1).
 

9. VERY SHALLOW SOILS (MV)
 

These are well-drained soils of varied textures all less than
 
25-centimeters deep derived from basalts, tuffs, 
ignimbrites,
 
scoria, and cemented gravels.
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The 
soils have varied permeabilities and
capacities and 	 low available moisture
are generally low in oraanic matter.
the soils except on nearly level Most of
 areas 
are 	moderately to
severely eroded.
 

These soils 
are 	suited to shallow rooted and
crops such 	 to solid-planted
as grasses, and 
 also suited to
are pasture.
 
The following mapping units 
are 	delimited on 
the 	soil mosaic
maps with the principal variation among the mapping units being 	slone qadient.
 

(MV~a) 
Very shallow soils, 
15-to 
2 5-centimeters deep, 0
to 1.5 percent slopes
 

These soils 
have slow runoff, and the hazard or erosion
is neglible. 
 They occur in small areas
on an old 	 east of Granada,
lava 
flow of volcgn Mombacho, north of Villanueva, 
east of Chinandepa, and 
near the 
coast of Lake
Managua at Punta Huete.
 
The 	soils are 

tation. 

best left with their natural forest
Most 	 vegeareas, however, are 
cleared and
used for pasture. Pastures could be 	
idle or are
 

with improved grasses, 	 improved by seeding
but grazing on
to be 	 these soils needs
controlled during periods of excess 
rainfall
the soils 	 because
are 	li'.ely to be 
too wet 
for 	cattle.
condition 	 In this
the 
s '1 is readily puddled by animal hoofs
and the pasture destroyed.(Capability 
unit VIs-3).
 
.(MVlb Ver 
 shallow soils, 
15-to 25 -centimetersdeep,


1.2 s
 
The soils 

a hazard. 

of this map unit have slow runoff and erosion is
Most of the soils are moderately eroded, and
occur 
in nearly all

units are located at 

parts of the Pacific Area. The main
 
Chonco, 

'her base of the volcanoes of Mombacho,
and 
 in the 
vicinity of Villanueva, east of Nagarote,
and 	southeast of Puerto Somoza.
 

The 	soils occur 
principally in the subtropical Dry Forest
zone, and 
some 
areas 
are forested, while others
pasture. 	 are in
Thp 	soilr are
be 	 best suited to
improved by 	 pasture which can
use 	of fertilizers and
,-' 	can controlled grazing,
also be seeded to 
improve grasses such as 
Jaraqua.
V-dpability unit VIs-3).
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(MVlc) 	 Very shallow soils, 15-to 25-centimeters deep, 4
 
to 8 percent slopes
 

These soils have moderate runoff, and erosion is a hazard
 
where the surface is not protected by a vegetative cover.
 
The soils occur in small to moderate sized areas south
east of 	Puerto Somoza, at the base of VolcAn Momotombo,
 
east of 	Nagarote, in the vicinity of Villanueva and west
 
of Estero Real.
 

The soils are associat'd with Vertisols, Vertic soils,
 
and Alluvial soils, and with soils of El Crater, Somo
tillo, 	Manzanillo, La Lapa, Monterrosa, and Nlagarote
 
series, 	and are in the following life zones: Subtropi
cal Dry 	Forest in Tropical Premontane Moist Forest, and
 
transition to subtropical conditions.
 
The soils are best suited to pasture, but grazing needs
 
to be controlled to prevent destruction of the surface
 
vegetation cover. (Capability unit Is-3).
 

(MVId) 	 Very shallow soils, 15-tO 25-centimeters deep, 8
 
to 15 percent slopes
 

Runoff froh, tnese soils is rapid, and the erosion hazard
 
is severe, especially if the soils are overgrazed when
 
the soils are dry. Most of the soils are moderately eroded.
 
The main areas occur southeast of Puerto Somoza, at the
 
base of 	Volc~n Mombacho, east of Nagarote, in the vicinity
 
of Villanueva, and west of Estero Real.
 

These soils occur within the same life zones as the very

shallow soils on 4 to 8 percent slopes. While some of
 
the soils are in forest, most are in pasture. (Capabili
ty unit VIs-3).
 

(MVa) 	 Very shallow soils, less than 15-centimeters deep,
 
0 to 1.5 percent slopes
 

These nearly level soils occupy a small total area and
 
occur mainly near Lake Managua adjacent to coastal areas
 
of marsh and swamp. The soils near the lake are somewhat
 
poorly ,-ained and are underlain by Quaternary lacustrine
 
deposits.
 

Textures are varied, permeability is moderate to moderately

slow, available moisture capacity is very low, and many of
 
the areas are affected by salts. The soils are best suited
 
for pasture during the rainy season. (Capability unit
 
VIIs-3).
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(RVb) Very shallow soils, less 
than 15-centimeters deep,

1.5 to 4 percent slopes 

These soils with very gentle slopes, are well drained and
have slow runoff. Most 
areas are moderately eroded.
soils 
are derived principally from tuffs, 
The
 

ignimbrites,
breccias, and volcanic rocks. 
 Near San Francisco del
Carnicero they are 
derived from Quaternary sedimentary
rocks. Textures of the soils 
are varied and include
sandy loam, clay loam, silty clay loam, and gravelly clay.
 
The soils occur in Subtropical Dry Forest life 
zone along
the Pacific Coist, extending from near Poneloya through El
Tamarindo to Salinas Grandes, 
and near San Francisco del
Carnicero north of Lake Managua. In the Cordillera de San
Marcos south of El 
Sauce, they occur in 
the Subtropical

Moist Forest life zone.
 

The soils are 
best suited for pasture, but they need protection against overgrazing to 
avoid excessive erosion.
Pastures could be improved by seeding to 
improved adapted
grasses. (Capability unit 
VIIs-3).
 

(MVc) Very shallow soils, less 
than 15 centimeters deep,

4 to 8 percent slopes
 

These soi7,: 
with gentle slopes have medium runoff and
well drail. are
' Most areas are moderately eroded. 
 Parent
materials are ignimbrites, basalts, tuf's, breccias, and
schists. Textures of the soils range from sandy loam to

clay loam.
 

The soils 
occur in numerous areas 
north of Rfo Tamarindo,
extending to Poneloya, northwest of Salinas Grande, in the
vicinity of Larrenaga, in the vicinities of Volcgn Mombacho,
Volcfn Momotombo, southwest of El 
Sauce in the Cordillera
de San Marcos, and northeast of San Francisco del 
Carnicero.
These localities extend in three life zones: 
Subtropical
Dry Forest, Subtropical 
Moist Forest, and Tropical Premon
tane Moist Forest.
 

The soils are 
best suited to pasture during the rainy season
and need protection against overgrazing to avoid excessive
erosion. (Capability unit VIIs-3).
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(MVd) 	Very shallow soils, less than 15-centimeters deep,

8 to 15 percent slopes
 

These 	very shallow soils have strong slopes and 
are

moderately to severely eroded, 
are well drained and of

varied textures, and are derived from the 
same kinds

of rocks as the soils on 4 to 8 percent slopes (MVc).
 

The soils are associated with moderately steep and
 
steep land types, Vertisols, Vertic soils, and with

soils of the San Gabriel, El'Sauce, Santa Teresa,

Mombacho, El CrAter, El 
Estero and Larreynaga series.
 

The soils are best suited for pasture during the rainy

season 
but they need protection against overgrazing to

avoid excessive erosion. (Capability unit VIIs-4).
 

(MVap) Very shallow stony soils, 0 to 4 percent slopes
 

These soils on nearly level to 
very gentle slopes are

well drained, less than 25-centimeters deep, have stone

fragments on 
the surface with frequent rock outcrops.

They are of varied textures, but generally are coarse
 
near the volcanoes, as in the vicinity of Volc~n Mombacho, or fine textured when derived from basalts and
 
andesites in the vicinity of San Francisco del 
Carni
cero. These are the principal localities for the very

shallow stony soils.
 

These 	areas are 
in the Tropical Premontane Moist Forest

and in the Subtropical Dry Forest transition 
to moist
 
forest zones, and are best suited for pasture.

(Capability unit VIIs-3).
 

(MVcp) Very shallow stony soils, 4 to 8 percent slopes
 

These soils are similar to the ones on 
0 to 4 percent
slopes except for slope. 
 They have a more rapid runoff,

occur in the same 
qeneral locality, and are associated
 
with them.
 

Pasture is the best 
use for these soils. (Capability
 
unit VIIs-3).
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(I'Vdp) Very shallow stony soils, 
8 to 15 percent slopes
 

These 
stony soils are similar to 
the ones described on
0 to 4 percent slopes but have 
more 
rapid runoff because
of steeper slopes, hence they are also more 
eroded. They
also occur in the same general 
area and are derived from

the same kinds of rocks.
 

These soils 
are best suited to pasture. (Capability unit
 
VIIs-4).
 

10. MODERATELY STEEP LAND (Qe)
 

This land type includes soils having slopes
to that range from 15
30 percent and which have 
not been classified into series
because they lack 
uniformity of soil profiles over any significant distance. 

by depth, 

The land type, however, has been classified
texture of the surface soils 
and subsoils, and degree
3f stoniness into 
the mapping units described below.
 

These soils 
have low suitabilities for 
row crops because of
the high erosion hazard, and 
are 
best suited for pasture.
 

(Qef) Moderately steep land, 
fine textured, 15 to 30
 
percent slopes
 

This 
land type has moderately steep slopes and 
consists chiefly of soils that 
are 4 0-to 80-centimeters
deep, well drained, and have 
a clayey surface soil
 or subsoil. 
 The soils are 
derived principally from
basalt and are associated with the Los 
Cedros and
Santo Domingo soils in 
the western part of the 
Paci
fic Area.
 

The soils have 
a rapid runoff, moderately slow permeability, moderate available moisture capacity, and
a moderately shallow to 
moderately,deep root 
zone.
 

They occur in the Subtropical Noist Forest and Subtropical Dry Forest life 
zones where many areas 
are
in forest, although extensive areas
and have been cleared
are used for pasture. soils
The are best suited
for The carrying capacity of

pasture and woodland. 


the soil for pasture according to the life zone 
in
which it occurs, is shown 
in Table 21. 
 The soils
require controlled grazing 
to 
prevent the destruction
of the vegetative cover 
which serves to protect the
surface against erosion. (Capability unit VIe-1.2)
 
(Qeg) Moderately steep land, moderately coarse 
textures,


15 to 30 percent slopes
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This land type consists of deep to moderately shallow
 
well drained soils having a sand, loamy sand, 
or
 
coarse 
sandy and gravelly loam subsoil. The parent

material consists largely of scoria or other 
coarse
textured volcanic deposits. These soils occur near

the volcanoes. A representative profile near the
 
chain of volcanoes east of Chinandeqa has the follow
 
ing characteristics:
 

0 to 35 centimeters, very dark grayish
brown sandy loam. 

35 to 60 centimeters, dark-brown gravelly 
sandy loam. 

50 to 90 centimeters, very dark grayish
brown very gravelly sandy loam. 

90 to 100 centimeters,+, gravel 

The soils have moderately rapid to rapid permeability

low available moisture capacity, and a moderately

shallow to moderately deep root zone. All are low in
 
oroanic matter.
 

The soils are in the Subtropical Wet Forest and Subtropical Moist Forest Life Zones with most 
areas still
in forest. 
 Some areas have been cleared and are used

for pasture, but because of the high 
erosion hazard,

grazing must be controlled 
to prevent destruc.tion of

the surface vegetation cover. The animal 
carrying

capacity of the soils 
is shown in Table 21. (Capa
bility unit VIs-2). (pasture and range group suita
bility Group.)
 

(Qem) Moderately steep land, medium texturea, 
15 toJO
 
percent sl oes
 

This land type consists of deep to moderately shallow,
well-drained, medium-textured soils derived from pyro
clastic materials, principally tuffs, They 
occur in
moderately steep areas 
and are extensive in the Cordil
lera del PacTfico.
 

The soils are not 
uniform in color, texture, or se
quence, and thickness of horizons 
over any great dis
tances. Consequently, a single profile is inadequate

to characterize the land type in all 
parts of the
 
country. Nevertheless, 
a profile observed in the Cordillera del PacTfico will indicate the salient features
 
of this land type in this locality.
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0 to 20 centimeters, very dark brown, 
friable
 
loam.
 

20 to 
 90 centimeters, dark-brown, friable sandy
 
clay loam.
 

90 to 130 
 centimeters, dark yellowish-brown

friable sandy clay loam with 
an abun
dance of talpetate fragments.
 

The soils of this land tyne have moderate permeability,

moderate available moisture capacity, and a moderately
shallow to 
deep root zone occuring in all
life the different
zones 
that have been recognized in 
the Pacific
Area. 
 The life zone in which the soil occurs is 
indi
cated on 
the mosaic.
 

Much of this land type is used for pasture, which is
its best use. 
 Small areas 
locally are 
cultivated for
crops, 
but the conservation hazard is too great
it economically for this purpose. 
to use
 

Some areas remain in
woodland. (Capability unit VIe-1.2).
 
(Qep) Moderately steep land, very stony, 
15 to 30 per


cen slopes
 
This land type 
 n moderately steep slopes consists of
soils of varied textures 
but which are 
very stony. The
soils have rock outcrops and moderate to plentiful
amounts of rock fragments of varied sizes 
 on
face and the surin the profile. 
 Most of the soils are shallow
and very shallow, but 
in some places are moderately deep.
All are well drained and 
have 
a rapid runoff.
 
The parent material 
for this 
land type is varied.
Tamarindo area, In the
it is tuff and overlying soils are 
1oams
and clay boams. In 

Carnicero and Las 

the vicinity of San Francisco del
Playitas, it 
is basalt with
merates and tuffs, with loam and clay loam soil 
some conglo
overlays.
 

Associated with this moderately steep land type 
are
vial soils alluin narrow valleys, colluvial 
land at
of slopes, and in the base
places, some 
stony vertisols. 
 The soils
have moderate to moderately rapid permeability, moderate
available moisture capacity, and 
a very shallow to moderately deep root 
zone.
 

The soils occur 
in the tropical transition of the Premontane Moist Forest zone 
in

elsewhere are 

the vicinity of Mombacho, and
in the humid transition of the Subtropical
Dry Forest zone. 
 Some areas are
others remain in the 
used for pasture, while
forest. (Capability unit VIIe-1.1).
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{_s) 	Moderatelysteep )afld, undifferentiated, shallow
 
and very shallow, 1T5--t- 30 percent slopes
 

This land type on moderately steep slopes consists of

soils that are 20-to 40-centimeters deep, well drained
 
and of varied textures. They are derived from ignim
brites, basalts, andesites, breccias, and tuffs. Most
 
of the soils are eroded, except those that remain in
 
forest.
 

The soils are extensive along RTo Tamarindo In the

vicinity of Puerto Somoza and occur in smaller 
areas

elsewhere. They are associated with Vortisols, Allu
'rial soils in the 
narrow valieys, and Colluvial Land at
 
the base of steep slopes.
 

The soils have moderately rapid permeability, low to
 
very low available moisture capacity, and a very shallow
 
root zone. The organic matter content of each is low.
 

The erosion hazard on 
these scils is severe, and the
 
soils need 
a protective vegetative cover. They are

suitable for pasture or woodland, but grazing needs to be

controlled so not to destroy the
as 	 vegetative cover.
 

The soils occur in the Tropical Dry Forest zone and ex
tensive areas remain in forest. Common species 
are

shown in the chanter on wood~and. (Capability unit VIs-3).
 

(Qeu) Moderatel.y steep land, urdifferentiated, very

shallow, 15 to 30 percent slopes
 

This land type with moderately steep slopes consists 
of soils havinq depth of 15 to 20 centimeters. The soils 
are well drained loams and clay loams that derivedare 

fron, tuff and basalt occurring on moderately steep

slopes and on isolated hills in the area between Naga
rote and Rfo Tamarindo. They adre associated with
 
Alluvial soils in the 
narrow 	valsey bottoms, with Colluvial 	land that occurs 
at the 	base of steep slopes,

and in 	places, with Vertisols.
 

The soils have moderately rapid tc rapid permeability

low available water capacity, and a very shallow root
 
zone. All are low in organic matter.
 

!I-639
 



These soils occur in the SLbtrooical Moist Forest
and in zone
the SubtropiraI 
Dry Forest zone, 
and most areas
remain in woodland. 
 Some areas are cleared and used
for pasture, 
some of which are severely eroded. 
 The
soils are suited 
to pasture and woodland, but becduse
the erosion 
hazard is high, protective measures 
must
be taken. 
 These measures 
include controlled grazing
to prevent the destruction of 
the surface sod. 
 (Capa
bility unit VIls-4).
 

1i. STEEP LAND (Qf)
 

This 
land type includes 
soils that have slopes ranging from
30 to 75 percent which have 
not been classified 
into series
because they have not 
been studied sufficiently and appear
to lack uniformity of profiles 
over any significant distance.
The land type has been classif.ied by depth, 
texture of the
surface soil 
and subsoil, and 
degree of stoniness into the
mapping units described below.
 

The soils are unsuited for 
row crops because of their high
erosion hazard, and are 
bess suited for pasture and wood
land.
 

f Steep land, fine textured, 30 
to 75 percent
 

This land type on 
steep slopes consists of deep 
to
mode,-ately shallow, well-drained soils 
having a clay
loam or 
clay surface over a clay subsoil, or a clay sur face and 
a clay loam subsoil. 
 The soils are derived
principally from pyroclstic rocks 
of tho Las Sierras
 
formation. 
 They are associated with the Buena Vista,
Diriamba, 
Santa Teresa, 
and San Rafael soils, extend
ing west from Santa Teresa to the vicinity of Puena
Vista del Socorro, southward as far as 18 kilometerssouth of Diriamba, and northward to about 
5 kilometers
north of Diriamba. 
 No one profile is adequate to describe this soil because of the variation in color andsequence of horizons withir short 
distances. 
 The
soil 
have moderate permeability, very rapid 
to rapid
"unoff,and moderate to 
moderately high available moisture capacity. 
 The root zone is rroderately shallow to
moderately deep.
 

They occu;- in the Tropical Dry Forest and 
Subtropical
Dry Forest zones, 
and most are forested and used for
range,,althouih 
some are cleared and 
support native
grasses. These 
soils are 
best suited for woodland and
Pasture, but qrazinq must be controlled to prevent the
destruction of 
the protective surface vegetative 
cover.
 
(Canability unit VIle-1.1).
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(Qfg) 	Steep alnd, moderately coarse textured, 30 to 75
 
percent slopes
 

The soils of this land type consists of deep to moderately

shallow soils that have loamy sand, 
coarse sandy or gravelly

loain, 	and sand surface textures derived from scoria, cin
ders, 
and sand of volcanic origin. Subsoils are sand or
 
loamy 	sand.
 

Occuring near volcanoes, these soils have rapid permea
bility, rapid to 
very rapid runoff, and low available mois
ture capacity, and all are low in organic matter.
 

The soils occur in the Subtropical Wet Forest and Sub
tropical 
Moist Forest life zones, where most areas are in
 
forest because the soils are 
best suited for woodland or
 
pasture. Although some areas are used for pasture, care
 
must be exercised to prevent overgrazing. (Capability
 
unit VIIe-1.1).
 

(Qfm) 	Steeplanc, medium textured, 30 
to 75 	percent slopes
 

This land type on 
steep 	slopes consists of deep to moderatel,

shaliow, well drained soils that have a sandy loam, loam or

clay loam surface texture and 
a loam or clay loam subsoil
 
that are derived principally from basalt. They are 
exten
sive in the area extending northward from El 
Sauce 	to

the Honduran border, and occuring also near Volc~n
 
Telica and El Crucero.
 

The soils have moderate permeability, rapid to very

rapid runoff, moderate to moderately high available
 
moisture capacity, and a moderately shallow to mo
derately deep root zone.
 

They occur mainly in the Subtropical Moist Forest
 
where the soils are mainly in forest, but afford some
 
grazing land in small areas 
that have been cleared and
 
have a vegetative cover of native grasses. Grazinn
 
in such areas must be controlled to prevent destruc
tion of the Protective surface vegetative cover. The
 
soils are best suited to woodland and pasture. (Capa
bility unit VIle-1.1).
 

(Qfp) 	Steep land very stony, 30 to 75 percent slopes
 

This land type consists of steep, very stony soils of
 
undifferer1tiated textures which 
range 	from sandy loam
 
to 
clay loam whose parent material is principally in
durated tuff. The soils are generally too varied in
 
color and in sequence and thickness of horizons to be
 
classified into series 
at the level of mapping. These
 
soils occur in the extreme south rear Sapog and in the
 
mountainous area 
north 	of Lake Manaaua.
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The land type has moderately rapid permeability and

rapid runoff, moderately low available moisture capacity,

and a moderately shallow root 
zone.
 

The soils occur principally in the Subtropical Moist
 
Forest zone where most areas 
are forested. Those
 
areas 
free of woodland support a sparse vegetative

cover,as 
the soils are suited to woodland or pasture.

Grazing needs to be controlled however to prevent the

destruction of the protective vegetative cover.
 
(Capability unit VIle-1.1).
 

(Ofu) 	 Steen land, undifferentiated, shallow and very

shallow, 31 to 75 rercent slor)es
 

This land type on 
steep slopes consists of soils 10
to 20-centimeters deep, well 
drained to excessively

drained, and having varied surface textures 
ranging

from sandy loam to clay. 
 Many of the soils are

severely eroded and have lost the original surface

soil formed from indurated tuffs of El Tamarindo for
mation and from some 
of the rocks of Las Sierras

formation. 
 These lands occur near Volc~n San Cris
tobal, in the Cordillera de Cerro Grande, in the
 
vicinity of Poneloya, in El Tamarindo, on the island

of Momotombito, and in the vicinities of Volc~n Mom
bacho and Nagarote. They also adjoin the Nejapas

serles in Las Sierras de Managua.
 

The soils have varied permeability but rapid to very

rapid runoff, and the available moisture capacity is

low. These soils have 
a shallow root zone.
 

They occur in most of the 
life zones, including Subtropical Wet Forest, Tropical 
Moist Forest, Subtropi
cal Moist Forest, Tropical Prementane Moist Forest

and the Subtropical Dry Forest and are 
best suited to
woodland and pasture. 
 Some of the soils remain in forest,
but extensive areas are 
cleared and used for pasture, many
of which have been overgrazed, resulting in 
severe erosion.
These as well as other not now eroded need controlled grazinq to prevent the destruction of the original surface vege
tative cover. (Capability unit VIIs-4).
 
(Qg) Rough Broken Land, slopes more than 75 percent
 

This unit consists nf very steep rough broken land and
 
escarpments that have a high proportion of rock outcrop.

The land type occurs in small areas 
in various parts of
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Nicaragua and is associated withl steep and moderately 
steep land. The areas have a sparse forest cover and
 

extensive parts are barren. The land type is too
 

steep and broken and the erosion hazard is too great
 

to use the land for grazing, so it is best suited for
 

woodland and wild life. (Capability unit VIIIe-1).
 

12. LAVA ROCK LAND AND LAVA FLOWS (PV)
 

This land type consists of boulder-strewn areas and rough 
jagged surfaces of recent and old lava flows extending as
 
tongues from the bases of volcanoes. The largest flo, ex
tends from Volc~n Santiago toward Cofradlas and SAbana
 
Grande. Smaller flows occur at the bases of Volcanoes
 
rNombacho, Momotombo, Telica, Casita, Cosigiina, Cerro Nenro,
 
and San Crist6bal.
 

The surface of this land type is so jagged and pitted that
 
it is difficult to walk across. It is equally difficult 
for animals which would get their legs cut by the sharp 
rock edges. On the periphery of the lava flows and near 
the bases of volcanoes, the surface is strewn with basaltic 
rocks and boulders. Here on old surfaces, a small amount 
of weathered .- ck material and dust occurs among the rock 
in pockets. This small amount of unconsolidated soil mate
rial washed in from surrounding high-lying areas or blown
 
in is adequate to support a sparse stand of shrubs and in
 
some places small trees. (Capability unit VIIIs-1).
 

13. COLLUVIAL LAND (TC)
 

This land type consists of soils that are unclassified as
 
to series but are differentiated according to texture and
 
depth. It occurs on lower hill slopes and at the base of
 
steep slopes on gradients ranging from 4 to 15 percent. In
 
narrow valleys, it also includes alluvial soils which could 
not be shown separately at map scale. The colluvial soils
 
contain some gravel on the surface and throughout the pro
file, and are commonly associated with moderately steep and
 
steep land, shallow soils, and Vertisols.
 

The colluvial land units that have been recognized and lo
cated in the survey are given below! 

(TCcl) Colluvial land, moderately coarse textured, 4 to 
8 percent slopes 

This land type on gentle slopes is mostly deep to
 
moderately deep. It is well drained, has moderately
 
rapid to rapid permeability, and a low availble moisture
 
capacity. Surface textures are varied, but subsoils
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are sandy loam. 
 Most of this land type occurs in
small areas 
northeast of Chinandega, at the northern base of Volc~n Plombacho, in scattered areas between Xanagua and the Cordillera del Pacffico, and

in the vicinity of Villanueva.
 

The land type is used extensively for crops of corn,
sorghum, and sesame, 
and for pasture. Some areas are
in native vegetation and provide 
cover and food for
wild life as is true at 
Volc~n !ombacho and Villanueva.
 

The soils of this land 
type are moderately well suited
to corn, sorghum, sesame, and peanuts, but 
the cost of
conservation is high. 
 Since they receive much runoff
from adjacent higher-lying areas, a diversion is required at 
the base of steep slopes. In addition, a
terrace system with grassed waterways plus 
one or
more 
of the following conservation practices 
are needed
for annual 
row crops: contour farming; minimum tillage;
strip cropping; crop rotation; and 
cover and green
nure crops. ma-
Fertilizer is needed for satisfactory

yields. (Capability unit IIIe-2).
 

TCd1 Colluvial land, moderately coarse textured, 8 to
 
percent slopes
 

This land type on stronq slopes 
is similar to the one
(TCcl) on gentle slopes but has 
more rapid runoff, is
also somewhat more eroded, and occurs 
in the same lo
calities.
 

Most of the soils 
of this land type are in pasture,
which, because of the high 
cost of conservation, is its
best use. (Capability unit IVe-2).
 

(TCc2) 
 Colluvial land, medium and moderately fine tex
tured, 4 to 8 percent slopes
 

This land type 
on 
gentle slopes is predominantly deep,
but some areas are moderately deep. Textures of the
surface soils are sandy loam, loam, 
and clay loam, with
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subsoil textures 
of loam and clay loam. The soils of
this land type 
are well 
drained and have moderate per=
meability and moderate to 
moderately high available
moisture capacities. 
 They are derived from volcanic
ash and cinders 
in much of the Pacific Area, while
 
parent materials elsewhere consist of 
residium and
colluvium from 
the following rocks: 
 (1) schists,
tuffs, and sandstones 
in the area southeast of Puerto
Somoza; (2) basalts in 
the region of TonalA; (3)
diorites in 
the vicinity of Ingenio Monterrosa; and
(4) andesites near 
Tola in the south. The land types
occur in these 
same localities and 
also between Managua
and the Cordillera del 
Pacifico, at Diriomo, La Boquita,
San Rafael del Sur, El 
Mombacho, Chiltepe Peninsula, and
south and 
east of Astillero. 
 The land type occurs in
the wet transition 
zone of the Subtropical
4 Moist Forest,
n the Tropical Premontane Moist Forest, and 
in the Tropical Dry Forest life zones. 

The soils of this land type are well 
suited to row 
crops
acclimated 
to the life zone, but the 
cost of conservation

is high. Because they receive much 
runoff from adjacent
higher lying areas, a diversion 
is required at the base
of steep slopes. In addition, a terrace system with
grassed waterways plus 
one or more 
of the following practices are needed for row 
crops; contour farming; strip
croping; minimum tillage; 
the return 
of crop residues
to t e soil; the
and use 
of cover and green manure crops.
(Capability unit IIIe-1).
 

.TCd2 Colluvial land, 
medium and moderately fine

texured, 
to 15 percent slopes
 

This land type on strong slopes is 
similar to the one
(TCc2) on gentle slopes but has 
a more rapid runoff. It
is moderately to severely eroded, and 
many areas have
some gravel 
or stone on the surface and 
in the subsoil.
 

The soils of this 
land type 
occur in the vicinities of
Bel6n, and Tola 
in the south, southeast of Salinas 
Grande,
south of Nagarote, 
east of Mateare, on 
the Chiltepe Penfnsula, 
and in the eastern foothills of the Cordillera del
Pacffico. 
 The land type occurs 
in the dry transition and
the tropical transition 
of the Subtropical 
Moist Forest
and in 
the humid transition of Tropical Dry 
Forest life
zones. Much 
of this land 
type is in woodland and 
is used
for grazing, but small 
areas are 
used for crops such 
as
corn, dryland rice, sorghum, and beans. 
 Because of the
high cost of conservation however, pasture is 
the best use
for this land type. (Capability unit IVe-1).
 

11-646
 



(TCc3) 	 Colluvial land, fine textures, 4 to 8 percent
 
s I opes
 

This land type on gentle slopes consists of deep and mod
erately deep, well drained soils a clay
that have or silty

clay texture either in the surface soil 
or in the subsoil.
 
The soils have moderate permeability and a moderate avail
able moisture capacity. They are derived in large part

from colluvium of adjacent higher lying soils formed from
 
tuffs, volcanic ash, 
and shales, and occur in the following

localities: Diriamba; Santa Teresa; Tamarindo area; 
south
 
of Nagarote and Puerto Somoza; Asti'lero; east of Guiscoyol

in the southwestern part of the country; north of San Juan
 
del Sur; and Villanueva. This land type occurs in the Tro
pical Premontane Moist Forest and Subtropical Ory Forest 
life zones.
 

The soils of this type are partly in woodland, pasture,
 
and subsistence crops, and although moderately well suited
 
to most row crops, the high cost of conservation generally

limits crops to the subsistence type. Because they receive
 
much runoff from adjacent high-r lying areas, a diversion
 
is required at 
the base of steep slopes. In addition, a
 
radient terrace system with grassed waterways is needed
 
or intertilled annual row crops. One or more of the fol

lowing simply conservations practices are also needed:
 
contour farming; minimum tillage; the use of cover and green
 
manure crops; and the return of crop residues to the land.
 
Fertilizer is needed for most crops.(Capability unit IlIe-4.1).
 

(TCd3) 	 Colluvial land, fine textured, 8 to 15 percent slopes
 

This land type on strong slopes is similar to the on gentle

slopes (TCc3 , but has a more rapid runoff, and is moder
ately to severely eroded, with local areas having some
 
stone fragments on the surface. 
 This land type occurs north

of Bel6n, in the vicinity of Tola; south and east of Miramar;
 
east of Buenos Aires; southeast of the mouth of the Brito
 
River; and Punta Santa Ana. Smaller areas occur south of
 
Nagarote; southeast of Salinas Grande; and 
on Chiltepe Pe
ninsula. These areas are all 
in the Tropical Premontane
 
Moist Forest, Subtropical Dry Forest, or the dry transition
 
of Subtropical Moist Forest life 
zones.
 

Much of 	this land type is in natural vegetation consisting

of woodland which is grazed. Small 
areas are cultivated,
 
and other areas are cleared and used for pasture. Because
 
of the high cost of conservation, however, pasture is the
 
best use for this land type. (Capability unit IVe-4.1).
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(TCc4) 
 Colluvial land, moderately shallow 4 to 
8 percent

slopes 

This land type on 
oentle slones consists of well 
drained
soils that 
are 40-to 60-centimeters deeD with varied textures. Most surface and subsoil textures, however,moderately fine and fine, areand pravel occurs on 
the surface and in the 
subsoil 
in some localities. 
 The total
extent of this 
land type is smali, and the 
areas 
are
widely scattered. 
 They occur on 
Chiltepe Penfnsula,
near Rfo Tamarindo; 
southeast of Nagarote; 
in the eastern
foothills of the Cordillera del Pacifico; 
and southeast
of El Sauce. 
 The life zores in which this land
included are type is
the Subtropical Dry 
Forest and Subtropical

M1oist Forest.
 

The greater part of 
the soils of this 
land type are
used for crops and pasture, and are adapted to most of
the same 
crops and require the 
same management practices
as Colluvial 
land,fine Lextured, 4 to 8 percent slopes
(TCc3). 
 Because of their shallowness, however they are
better suited to shallow rooted crops and to 
solid-planted
crops. Practices to increase the organic matter are
advisable (Capability unit 
IIIe-2a).
 

TCd4 Colluvial 
land, moderatel shallowandshllow,
to 15 percent slopes
 

This land type on 
stronq slopes 
is similar to 
the one on
gentle slopes (TCc4) but has 
a more rapid runoff. The
soils areas are moderately and severely eroded and most
have gravel on 
the surface and in the subsoil. This
land type occurs mainly on 
the Chiltepe Peninsula, but
small areas 
occur west 
of El Sauce, southwest of Managua,
and southwest of San Juan 
del Sur. It is included in the
Subtropical Dry 
Forest and 
its moist transition.
 

These soils are 
used mainly for pasture and to
extent for crops, a limited
but because of their rapid runoff and
the high erosion hazard, 
are best suited to pasture.

(Capability unit 
Is-2).
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(TCpc) Colluvial land, stony, 4 to 8 percent slopes
 

This land type on gentle slopes is similar to the non
stony types except for the presence of stone or rock
 
fragments on the surface and in the soil. 
 The soils
 
are widely scattered throuqhout the Pacific Area and
 
occur mostly as small units used mainly for nrazina
 
Pasture is the best use for this 
land type. (Capability

unit IVs-2).
 

(TCd5) COlluvial land, stony, 8 to 15 percent slopes
 

This land type on stronq slopes is similar to the non
stony land types but has a profuse scattering of stone
 
and gravel on the surface and in the soil. It occurs
 
in areas of varied size at the base of steep slopes,

especially near the volcanoes in the northern part of
 
the Pacific Area. The total extent is small, and much
 
of the land is wooded with some cleared areas used for
 
pasture, for which suited.
it is best (Capability unit
 
VIs-3).
 

14. STONY LAND (TP)
 

Stony land includes stony soils of diverse textures, depth,

drainage, and stoniness, 
which ranges from slight to severe
 
and generally precludes the use of the soils for cultivation.
 
The soil occurs on slopes that range from nearly level to
 
strongly sloping. In general, the soils have clay loam and
 
clay textt~res. They are moderately well drained in some
 
places and somEwhat poorly drained in others, with depths

commonly ranging from moderately shallow to moderately deep,

but shallow an," dep in some 
small areas. Permeability is
 
slow, and soils in low lying areas are subject to inundation
 
and seasonally have a high water table. Runoff from these
 
soils is slow to medium and in neneral the .oils are not
 
eroded.
 

Stony land occurs in numerous areas of varied size and is
 
widely distributed with a total area of anproximately 22.0
 
sauare kilometers. 
 'ost of this land is northeast and north
 
of San Francisco del Carnicero, with other areas east of
 
Volc~n Casita; northeast of Volc~n Telica; northwest of
 
Innenio San Antonio; 
northeast of Nandaime; about six kilo
meters east of Volc~n Cerro Nenro; northeast of the mouth
 
of Plo Pacora; arid east of Hacienda San Jacinto.
 

I1-649
 



(TP1) 
 Stony land, 0 to 4 percent slopes with 
less than
 
15 percent slopes
 

These soils commonly have 
fine textures, 
are somewhat
poorly drained, and seasonally have 
a high water table
which makes 
them subject to occasional 
inuniddtions.
Those areas 
that have 
fine and moderately fine 
textures
are iiell drained and 
are underlain by volcanic rocks,
mostly basalt. 
 These soils are generally in unimproved
pasture and woodland. (Capability unit 
IVe-4.1).
 

(TP2 Stony land, 
4 to 15 percent slopes with less than
 
5percent stones
 

These soils have clay 
loam and clay textures and 
are underlain by volcanic rocks volcanic tuffs.
or The soils
are 
moderately deep and moderately shallow, 
some are 
moderately well-drained, and others 
are somewhat poorly
drained. They are 
associated with 
Vertic soils, Vertisols, and colluvial soils, 
and are used for pasture, and
woodland, their 
best suitability. 
 (Capability unit
4.]). IVe

(TP3) Stony land, 0 
to 4 percent slopes, with 
15 to 50
 
percent stones
 

Most of 
these very stony soils 
are associated with Vertic soils, colluvial 
land, and shallow soils. 
 They have
clay and 
clay loam surface textures, are somewhat poorly
drained, and 
art subject to inundation. 
 Depths of the
soils range from moderately deep 
to shallow.
support brush The soils
 or 
shrubby pasture, 
have slow runoff, and
a slight erosion hazard. 

re 

They are best suited to pastuand woodland. (Capability unit VIs-3).
 

(TP4) Stony land, 
4 to 15 percent slopes with 
15 to
 
50 percent stores
 

These soils comprise about half of 
the total area of
stony land, and are 
associated with Vertisols, 
Vertic
soils, and Colluvial 
land. Soils textures vary
clay loam to clay, depth 
from
 

varies from moderately deep
to moderately shallow, and 
drainage classed as 
well
drained to moderately well The
drained. 
 soils are 
in
pasture, brush, and open woodland, for which 
they are
best suited. (Capability unit VIs-3).
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(TPp) 	 Very stony land, 4 to 15 percent slopes with
 
more than 50 Dercent stones
 

These soils are similar to the other stony soils but
 
much of 	the surface area is covered by stones. The
 
total area is in brush, pasture, and open woodland for
 
which they are best suited. (Capability unit VIIs-5).
 

15. ALLUVIAL SOILS (TX)
 

Alluvial soils consist of recent stratified deposits of materials
 
washed from adjacent uplands of 
volcanic ash, basdlts, tuffs, and
 
sandstones deposited by streams in the lowlands. 
 These soils oc
cur generally in narrow elongated areas and are quite varied in
 
drainage and in texture within short distances. Some of the Al
luvial 	soils occur on low terraces. Because of lack of uniformity

in profiles, series have not been established, but the soils are
 
differentiated below according to 
texture, drainage, and slope.
 

(TXal) Alluvial soils, fine loamy, 0 to 1.5 percent
 
sl opes
 

This land type consists of deep, well drained loams,
 
clay loams, and silty clay foams on nearly level plains

along streams. The soils have moderate permeability and
 
moderate available moisture capacity and occur in small
 
areas south of Tola in the Department of Rivas, and south
 
of the villaae of Las Majarras which is located northwest
 
of San Francisco del Carnicero.
 

These soils are used for crops and pasture, with princi
pal crops beinq suqar cane, corn or sorghum, and bananas.
 
Some areas are used for pasture which supports Jaragua,

Guinea, and native grasses. The soils are suited to
 
most acclimated crops. Conservation is not a problem

and normal good management practices are adequate,in
cluding the use of fertilizer, minimum tillage, and
 
return 	of crop residues to the soil. (Capability
 
unit I-I).
 

(TXa2) 	 Alluvial soils, undifferentiated, 0 to 1.5 per
cent slopes
 

This land type consists of deep and moderately deep

well drained soils of varied textures. Most of the
 
soils are subject to occasional flooding. They occur
 
in small areas throughout the Pacific Area in several
 
life zones.
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The soils are suited to 
and used for corn, rice,
hum, sesame, sugar cane, sorg
and cotton and pasture. In
addition they are 
also suited to cotton,cassava and
kenaf. The 
light textured soils 
are better suited 
to
peanuts, while the fine textured ones 
are better suited
to sugar cane 
and rice.
 

The soils have 
a slight limitation 
for crops either because of an 

ing, 

erosiun hazard by water or occasional floodand require conservation measures 
such as diversions, protection against floods, minimum tillage, 
contour farming, 
the return of crop residues to 
the soil,
and the use of fertilizer, (Capability units 
in the
Tropical Dry 
Forest and its subtropical transition,
and the Subtropical Hloist Forest life 
zones are Hie-4.1;
and lie - 4.2 
in the Subtropical Dry Forest.)
 

(TXb) 
 Alluvial soils, undifferentiated, 1., 
 to 4 percent slopes
 

These soils on 
very gentle slopes 
are similar
preceding ones to the
(TXa2 , but have more 
are associated with them, 
rapid runoff. They


are inextensive, are 
adapted
to the same crops, and require the same conservation
practices 
for annual 
row crops. (Capability units
the Tropical Dry Forest and in

its subtropical transition
and the Subtropical Moist Forest 
life zones Ilie-4.1;
and Ilie-4.2 are


in the Subtropical Dry Forest).
 

TXa3) Alluvial 
soils, moderately coarse and medium

textured, 0 to 1.5-percent s les
 

The Alluvial soils of this 
land type on nearly level
slopes are 
mostly sandy loams, 
loamy sands, and loams.
Included are some 
small areas 
of clay loam with gravel
in the subsurface layers. 
 The soils are deep, well
drained to 
somewhat excessively drained and have 
a
moderately rapid permeability, moderate available moisture capacity, and 
a deep root zone. The soils occur
in small areas 
in most parts of the Pacific Area.
 
The soils are 
used for such subsistence crops
sorghum, and sesame, and 

as corn,
 
are 
also used for pasture.
The soils are 
however, moderately well 
suited to sesame,
peanuts,corn, and sorghum, poor for cotton,cassava,
kenaf, and sugar cane; rice


and unsuited to bananas and
plantains. For 
these crops simple conservation practices
are required that 
include crop rotation, the return
crop residues to 
the land, cover and green 
of
 

manure crops,
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mi ni wu m 	t ii a , use of fert:ii i2 er , contour farming, and 
a gradient terrace system with grassed waterways where 
slopes exceed one percent. To control runoff when row
 
crops are planted, field diversions are needed in some
 
fields. (Capability unit IIle-2a).
 

(TXb2) 	 Alluvial soils, moderately coarse and medium, 1.5
 
to 4 percent slopes
 

The soils of this land type on very gentle slopes are
 
mostly sandy loams, loamy sands, 1oams and some small
 
areas 
of clay loam. Some of the soils have gravel on the
 
surface 	or in th, profile, but the soils have the same
 
properties as those on nearly level slopes (TXa3). The
 
total extent is moderate and they occur in most parts of
 
the Pacific Area. 

Used mostly for subsistence crops and pasture, the soils 
are suited to the same crops as the ones on nearly level 
slopes (TXa3) and require the same practices, In addition 
a terrace system is needed for intertilled annual row crops. 
(Capability unit 11le-2a). 

(TXa4) 	 Alluvial soils, moderately shallow, 0 to 1.5 per
cent slopes
 

These alluvial soils on nearly level slopes consist of 
well drained soils that are 40-to 60-centimeters deep.
 

They have moderate permeability and moderately high
 
available moisture capacity with textures of sandy
 
loam; loam, clay loam, and clay. Some of the lighter 
textured soils are also slightly gravelly on the sur
face. The soils occur in small areas south of Volcin 
Mombacho and south of La Laguna de Tisma and are sub
jec to 	occasional flooding.
 

The soils are used mostly for pasture and to a lesser
 
extent for subsistence crops, but are adapted to most 
acclimated crops, especially to shallow-rooted ones. 
For row cropn that require practices to control run
off, such as diversions at the base of steep slopes, or 
in the upper parts of cultivated fields, contour farm
ing, and minimum tillage. They also require return of 
crop residues to the soil, cover and green manure crops 
and the use of fertilizer, (Capability unit IIIe-Sa). 

(TXb3) 	 Alluvial soils, moderately shallow, 1.5 to 4 per
ceIt slopes 

These Alluvial sols, 40-to 60-centimeters deep, on very
 
gentle slopes av3 similar to the ones on nearly level
 
plains (TXa4) but have more rapid runoff, and are also
 
less frequently flooded. They occur in small near
areas 
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the west coast 
in the following 
localities:
Aserradero north ofIsland; north of San Rafael del Sur,Santa Ana, and Punta
Villanueva; 
south of Estero Real; 
and
south of El 
Sauce.
 

The soils are 
used mainly for pasture, but
are small areas
used for crops. 
 They are suited to
and require all the 
the same crops
of same management practices
the nearly level that
alluvial 
soils require.
on For row crops
long slopes, terraces 
with grassed waterways 
are also
needed. (Capability unit 
IIle-5a)
 

(TXa5) Alluvial soils. 
shallow 
0 to 1.5 percent slopes
 
These soils on nearly level slopes are
timeters less than 40 cendeed and moderately well 
drained, 
 They have
loam surface texture but a
 are underlain 
by an impermeable
clay substratum. 
 The soils are
washed from soils 

derived from alluvium
underlain 
by
occur in small 
basalt and andesite and
one area west of El 
Sauce. They are best
suited for pasture, (Capability unit 
IVe-5a).
 

(TXb4) Alluvial 
soils, shallow, 1.5 to 
4 percent slopes
 
These soils on very gentle slopes 
are similar
on nearly level to those
slopes, but 
textures 
are loam, clay loam
and clay. 
 The soils are inextensive and
west of El occur mainly
Sauce between Villanueva and
mine. They are in 

the El Lim6n
the dry transition of the Subtropical
Moist Forest 
life zone, where most of 
the soils are
for pasture, which is used

their best 
use. (Capability unit


IVe-5a).
 

.TXi) Alluvial 
soils, frequently flooded, 0 to 
8 per
centslopes
 

These soils, occuring nearly level
on 
 to gentle slopes,
consist of moderately well 
drained to
drained soils somewhat excessively
of diverse textures. 

istic is 

Their common characterfrequent floodinig throughout the
The soils are rainy season.
 
basalts, tuffs, 

formed from alluvium washed from sandstones
and beccias, and are 
farily extensive,
occuring 
on the Cosiguina Peninsula along the
Fonseca; Gulf of
south of Granada; 
at San Francisco
and :ilong del Carnicero
Rio Villanueva and 
Plo 
Viejo. Smaller 
areas
occur northwest of Le6n; 
west of Chinandeqa 
at La Concha
and tandaime. 

Because of 
the 
high hazard of flooding, these soils
best suited to pasture and are
 can be seeded to 
grasses,
as Pangola, which is such

tolerant of frequent flooding.
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Measures to control flooding and drainage ditches 
are
 
needed to improve the usability of these soils. (Capability
 
unit IVw-3).
 

(TXwl) 	 Alluvial soils, moderately well drained, 0 to 4
 
percent slopes
 

These Alluvial soils on nearly level slopes consist of
 
deep, moderately well drained soils that are mottled be
low depths of 60 centimeters. The soils have a high water
 
table that is within 60 centimeters of the surface during

the rainy season, but below 90 centimeters during the rest
 
of the year, and are subject to occasional flooding. Sur
face textures are mostly loam and clay loam, but in some
 
places they are sandy loam, silty clay loam, or light clay.
 
Subsoil 	textures are dominantly clay. The soils are
 
fairly extensive, with their principal localities be
ing in Punta Santa Ana; the coast of Lake Nicaragua

just west of Zapatera Island; Punta Venadillo; Punta
 
Conejo; Estero Padre Ramos; Rio Tamarindo; San Fran
cisco del Carnicero; and south of Nagarote. Most of
 
the soils are in pasture, but they are also suited to
 
rice, sorghum, and sugar cane, Pastures corld be im
proved by seeding to Parg grass and Pangola. With
 
drainage by a system of ditches and canals wFere
 
needed, the. soils could be improved for mos, inter
tilled annual crops and rice and sugar cane. (Capabi
lity unit l1lw-l).
 

(TXw2) 	 Alluvial soils, somewhat poorly drained, 0 to
1.5 percent slopes
 

These Alluvial soils on level to nearly level slopes are
 
dominantly deep, somewhat poorly drained, and mottled
 
below depths of 30 centimeters. Textures are varied,
 
but are principally loam, clay loam, and sandy clay loam,
 
while in some places, textures are sandy loam or clay.

The soils have a water table within 60 centimeters of
 
the surface during most of the growing season and are
 
occasionally flooded. They have slow permeability and
 
shallow root zone, and occur extensively in low areas
 
near the mouth of streams. Their localities are: south
 
of the Gulf of Fonseca; south of Estero Real; northwest of
 
of Padre Ramos Peninsula; along Rio Villanueva and Rio
 
Pacora; at the mouth of Rio Sinecapa; and at San Francisco
 
del Carnicero, El Lim6n Mine, and Nagarote.
 

The soils are used mostly for pasture, for which they are
 
best suited. Pastures could be improved by seeding to
 
Para grass and Pangola. The soils are also suited to
 
rice, but drainage canals in the general localities are
 
needed to remove excess water (Caoability unit IVw-1).
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(TXgl) Alluvial 
soils, somewhat excessively drained 
or
gravelly, 0 to 4 percent slopes
 

These Alluvial soils 
on nearly level 
and very gentle slopes
are 
deep and well drained to 
somewhat excessively drained.
The surface textures 
range from coarse to moderately fine
with dominantly coarse 
subsoil textures. 
 Some of the soils
have qravel throuqhout the 
profile and on 
the surface. The

soils have rapid permeability, low to moderately
available moisture capacity, and 

low
 
a deep 'oot zone.
They occur 
near stream channels principally in the
following localities: Estero Real; 
Estero La Virgen on
Padre Ramos Peninsula; 
Rio Sinecapa; Rfo Villanueva;
RMo Soledad; RTo 
Viejo; and east of Volcan Casita. The
soils are 
used for pasture for which they 
are best
suited, and 
some areas 
remain in woodland. They are
poorly suited to 
such crops as 
sesame and sorghum, which
should be cultivated on 
the 
contour and fertilized for
satisfactory yields. 
 For row crops it is desirable to
increase the organic matter content of the soils by the
use of green manure crops. 
 The use of diversions and
protection against flooding are 
required for cropland
on this soil 
type. (Capability unit 


consist of deep, excessively drained soils 


IVe-7) 

(TXg2) Alluvial sands, coarse, 0 to 4 percent slopes 
These Alluvial soils on nearly level to very gentle slopes 

having a fine
sand or 
loamy sand surface and an equally light textured
subsoil occuring near 
stream channels that 
are frequently
fluoded. 
 Their localities are: 
Rfd Papal6n at Sap6a;
Villanueva Rfo
and north of Nandaime. 
 These soils are too
droughty for crops, but 
are 
suited to pasture. (Capability

unit VIs-1).
 

(TXg3) Alluvial soils, 
very coarse, 0 to 4 percent slopes
 

These very coarse Alluvial soils 
on near level to very
gentle slopes consist largely of riverwash of former
streams channels. They are 
inextensive, with textures
of gravel and coarse sand. The 
soils are deep and excessively drained, have 
a very rapid permeability, and
frequently flooded during are
 
during the dry 

the rainy season but are droughty
season. 
 They support a sparse grass 
cover
and are best suited to 
pasture. (Capability unit Vlls-l).
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(TXpab) Alluvial soils, stony 0 to 
4 percent slopes
 

These stony Alluvial soils nearly level
on 
 to very gentle
slopes are predominantly deep, 
but some areas shallow.
They are well 
drained and of varied textures occuring in
narrow valleys 
near rock strewn hills and 
are fairly extensive. 
 The soils have stone 
and rock fragments as well
as gravel on the 
surface and in the subsoil. The stone
interferes with cultivation by machinery, but is not 
an
impediment to hand cultivation for subsistence crops.
 

Because of stoniness, these soils 
are best suited to
pasture, which can 
be improved by seeding 
to adapted
grasses. 
 In low areas subject to inundation, Parg and
Pangola grasses are 
well adapted. On higher-lying
areas that are well 
drained and moderately coarse textured, Jaragua, Estrella, Guinea, Alem~n and Bermuda
 
are 
adapted. (Capability unit IVs-2).
 

16. VERTISOLS (V)
 

Vertisols consist of deep, 
and moderately deep, somewhat
poorly to poorly drained, heavy black clays 
derived from
basic parent materials such as volcanic ash, tuff, and
basalt. They 
are extensive in the Pacific Area, especially
near the coast on 
the broad flat plains, but in some 
places,
occur on 
slopes with gradients up to 15 percent. 
 The soil
areas are 
large and varied. The localities along the west
coast where they occur are 
as follows: adjacent 
to estuaries
in the northern part of the Nagrandan Plains just east and
northeast of the Penfnsula Padre Ramos; 
east and southeast
of Corinto extending northward beyond the 
El Realejo settlement and eastward to 
within a short distance of Ingenio San
Antonio; north of the mouth of Rio 
El Tamarindo; south of
the mouth of Rio Escalante; areas 
near or along the lower
course of Rio Soledad and its tributaries; and northeast of
San Juan del Sur, 
 The soils are 
also extensive in localities
inland from the 
coast northeast of Volc~n Casita, northwest
and west of Malpaisillo, west of El 
Sauce, west and north of
San Francisco del 
Carnicero extending southeastward to Lake
Managua, the Tipitape Plains, and 
the low flat areas on the
west coast of Lake Nicaragua about 18 kilometers north of
 
Ri vas
 

The soils are associated with 
and are similar to Vertic soils,
but differ from the 
Vertic soils principally in the amount
of fine clay. Consequently, they 
are less friable and more

difficult to work.
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Representative 	Profile of 
a Vertisol:
 

(Location six kilometers northeast of Malpaisillo)
 

0 to 55 	 centimeters, black clay; extremely firm;

strong coarse 
prismatic structure; prisms
break down 	to 
coarse angular blocky aggre
gates; slicken-s;des common; plentiful 
fine
and very fine roots; neutral; abrupt and

smooth boundary.
 

55 
 to 87 	 centimeters, similar in color, texture
 
and consistence 
to overlying horizon
but contain 
a few fine and very fine
 
roots; neutral; abrupt and smooth
 
boundary.
 

87 to 	 102 centimeters, dark gray, 
very 	firm clay;

moderate, medium angular blocky struc
ture; no roots; 
strongly calcareous;

abrupt smooth boundary.
 

102 to 
 110 	 centimeters, light brownish gray clay;

massive; 
 strongly calcareous.
 

110 + centimeters, light brownish gray, ex
tremely hard tuff.
 

Vertisols show 	little variations 
in color, structure, and texture 	of the surface and subsoil, but they do vary in soil
reaction, drainage, and depth. 
 Soil 	reaction ranges from
medium acid 
to mildly alkaline in the surface and from slightly
acid 	to moderately alkaline 
in the subsoil 	and substratum. Some
Vertisols 
are noncalcareous. 
 Others are 	calcareous below depths
ranging from about 20 
to 85 centimeters. 
 The content of 	organic
matter is generally moderate in the

smooth areas, 	

surface and subsoil, but 
on
it is moderately high 
in the surface 	layer.
Effective soil 	depth or 
root 	zone ranges from 50 to 
more 	than
150 centimeters.
 

Vertisols have 	very slow permeability, a moderate to 
moderately
high available 	moisture capacity and 
a moderately deep to
root 	zone. They deep
are 
generally low in available potassium and
phosphorus, but 
some 	are 
medium in potassium. 
 The Panzaco
soil, one of the clasified Vertiso', 
has a high 	amount of
available posphorus.
 

The soils shr'nk and crack when 
dry and expand 	when wet.
the soil is dry, cracks range from 3 to 	
When
 

10 centimeters 	in
width and 50 
to more than 100 
centimeters 

are 	 in depth. The soils
difficult to 
work 	because of their heavy texture, and
heavy power equipment is required for working them.
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The soils occur in the Subtropical Dry Forest life zone
 
and its moist transition, in the subtropical transition
 
of the Tropical Dry Forest, and in the Subtropical Moist
 
Forest and its very moist transition. The forest has been
 
removed in some of the areas which are used mainly for
 
pasture, and some areas have been cleared and are irrigated
 
for rice.
 

The soil mapping units based on slope, drainage, and stoniness
 

are listed and discussed below:
 

(Va) Vertisols,. 0 to 1.5 percent slopes
 

These typical Vertisols are deep and moderately deep
 
and have nearly level slopes. They are very extensi 'e
 
and occur in large blocks. Many of the soils in de
pressions or low areas are frequently flooded by run
off from surrounding higher-lying areas. They are
 
utilized for pasture from the end of June to late
 
December, and are best suited for pasture and irrigated
 
rice. (Capability unit VIw-2).
 

(Vb) Vertisols, 1.5 to 4 percent slopes
 

These soils with very gentle slopes have fewer ponded
 
areas during the rainy season than the ones on nearly
 
level slopes, but in other respects they are similar
 
to them. For pasture they need drainage ditches to
 
remove surface water. They are best suited for pas
ture and irrigated rice. (Capability unit VIw-2).
 

1.5 percent
(Va2) 	Vertisols, moderately shallow, 0 to 

s opes
 

These Vertisols on nearly level slopes range in depth
 
from 40 to 60 centimeters and are underlain by tuff
 
bedrock. In other respects they are similar to the
 
typical Vertisols (Va) on nearly level slopes. The
 
soils are inextensive, and are suited to the same crops
 
and require the same management practices as the typical
 
Vertisols. The carrying capacity of these shallow soils
 
is lower, however, than on the deeper typical Vertisols,
 
except under irrigation. (Capability unit VIw-2).
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These 
Vertisols with gentle slopes have gradients
the lower limit the nearcf slope range and are 40-tocentimeters deep. 60-
They are underlain in most places
by tuFf bedrock. The 
soils have 
a high water table
during the rainy 
season 
and require drainage ditches
for pastures. They 
occur in small 
crops and are
utilized for pasture from early December to
The soils are August.
best suited for pasture and irrigated
rice. (Capability unit VIw-2).
 

Vab) Vertisols, stony, 0 to 
4 percent slopes
 
These soils 
on nearly level 
to gently sloping surfaces
are similar to 
the typical soil 
but have a scattering
of stones on 
the surface. 
 Because of stoniness the
soils are 
poorly suited to cultivated crops, 
and are
best suited to pasture. Ditches are 
needed to remove
surface water. (Capability unit VIw-2).
 

(Vc) Vertisols, 4 to 
8 percent slopes
 
The Vertisols with gentle slopes 
occur in small 
areas,
mainly near drainageways. 
 The soils are mostly deep,
to moderately deep, 
but some are moderately shallow,
are moderately well 
drained, and have 
a medium runoff.
The soils are 
best suited to pasture, which could be
improved by controlling weeds and applications of fertilizer. (Capability unit Vie-3).
 

(Vc2) Vertisols, stony, 
4t 8percent slopes
 

These soils 
are similar to 
the non-stony Vertisols
4 to 8 percent slopes on
but have a scattering of stone
and rock fraqments on 
the surface. 
 These stones would
interfere somewhat with the mowing of pastures, for which
they are best suited, to control weeds. 
 (Capability unit
 
Vie-3).
 

(Vd) Vertisols,8 
 to 15 percent slopes
 

These Vertisols have strong 
 slopes and 
occur principally
near drainageways. 
 They occur in small 
areas and the
total extent is small, 
with most areas in pasture, which
is the best use for 
these soils. (Capability unit Vie-3).
 
LVd2) Vertisols, stony, 
8 to 15 percent slopes
 
Stony areas 
of the above soils are common 
near Rio Tamarindo. 
 The soils 
are mostly in pasture and are 
best
suited for this 
purpose. (Capability unit Vie-3).
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(Vpab, Vpc, 
and Vpd) Very stony Vertisols
 

These soils 
differ from the typical Vertisois in the
 
amount of stone on 
the surface. It is sufficient to
 
preclude their use 
for crops except under hand culti
vation. 
 The soils are suited for pasture, however,

which can be improved by fertilizer and weed control.
 
The soils occur generally in small areas, 
and are com.
mon in 
the vicinity of Rio Tamarindo and north and
 
northeast of San 
Francisco del Carnicero.
 

The slope ranges for each of 
these soils and their
 
capability classification 
are as follows:
 

Vpab = Very stony Vertisols, 0 to 4 percent slopes 
(Capability unit VIs-5) 

Vpc = Very stony Vertisols, 4 to 8 percent slopes 
(Capability unit VIIs-5) 

Vpd = Very stony Vertisols, 8 to 15 percent slopes 
(Capability unit VIIs-5) 

.Ys) Shallow and very shallow dark-colored clays, 0 to

8 percent slopes
 

These soils on very gentle to gently sloping areas have

depths of 25 to 40 centimeters in some places and less
 
then 25 centimeters in other places. They have the

dark color and clay 
contents of the Vertisols, but lack
 
their depth and the associated properties of marked

expansion. 
 The soils do crack, however, when they 
are

dry anJ cracks close again when 
the soils are wet.
 

The soils occur mostly 
in small areas in the vicinity

of Rio Tamarindo where they are associated with other
 
Vertisols. 
 The total extent however is small, and they

are best suited for pasture. (Capability unit VIIs-3).
 

17. VERTIC SOILS (VC)
 

Vertic soils have a friable clay loam surface layer, which
 
is nearly black 
to dark brown in color, and a black to dark
 
gray clay subsoil. They are moderately well drained to some
what poorly 
drained with depths cot;:monly ranqing from deep

to moderately shallow. 
 The soils are derived from fine tex
tured vo',canic deposits and are 
underlain chiefly by tuffs.
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They occur on nearly level 
to undulating areas
strongly slopinq and on
areas. 
 No series have been
but the established,
soils have been classified by slope, drainage, and
dept h. 
Representative Profile of soil 
observed south of Le6n:
 

0 to 20 centimeters, dark brown clay loam;neutral 
20 to 30 centimeters, black friable clay; neutral 
30 to 50 centimeters, very dark gray clay; neutral 
50 to 60 centimeters, dark grayish brown sandy

clay; neutral. 
60 centimeters +, bedrock of tuff. 

The soils 
in many places 
are deepcr than
cribed, and, also, the profile desin some places, they have 
a lime layer
above the bedrock.
 
Representative Profile of Vertic 
'oil southeast of Le6n:
 

0 to 
 14 centimeters, black,firm clay; slightly acid.
 
14 to 
 63 
 centimeters, black,friable clay; slight'y acid.
 
63 
 to 125 centimeters, 
black to very dark 
gray, firm
 

clay; slightly acid. 
125 + very dark gray, firm clay; slightly acid.
 

The above profile has 
a well developed medium and fine subangular blocky structure. 
 Roots are 
common
timeters but to above 85 cenare few 
in number below that depth.
 
The permeability of the 
Vertic soils
able moisture cauacity is slow, and the availis moderate. 
zone varies with depth of the soil 

The depth of the root

and is recognized by the
different phases 
listed below.
 

The soils are 
fairly difficult to
texture and because they 
work because of their heavybecome dry enough to
later than the adjacent, work somewhathigher laying, better drained soils. 
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However 	they are generally workable before the 
Vertisols. The Ver*
tic soils are 
used mostly for the production of cotton with 
areas
 
used for pasture.
 

Vertic soils on 0 to 1.5 percent slopes
 

These soils have a slow runoff, but in places 
a large volume of
water flows across the areas from udjacent higher lying 
areas.

In such 
places the runoff should be intercepted by a diversion.

Some of 	the Vertic soils have a high 
water table during the rainy
sea and 	are flooded 
for short periods. Because of variations in
drainage and 
depth the soils are placed into different capabili
ty units as shown below.
 

(VCa) Vertic soils, well 
drained, deep and moderately

deep, 0 to 1.5 percent slopes
 

These well drained soils are inextensive, and most have
 a clay loam surface texture and some 
a loam texture,

with a moderately slow permeability. The soils are
moderately well 
suited for most acclimated crops, but
 poor for bananas, plantains, arid cassa'va., 
(Capability

unit lie-4.1).
 

(VCa2) 	 Vertic soils, moderately well drained, deep and

moderately deep, 0 to 1.5 percent slopes
 

These soils are well suited to irrigated rice and

moderately well 
suited to irrigated sugar cane,
are of low suitability for sorghum, corn, and 

but
 
kenaf.


(Capability unit 111w-2).
 

(VCa3) 	 Vertic soils, moderately well drained and modera
tely shallow, 0 to percent slo 
es
 

Suitabilities are the on
same VCa2 soil, but yields are
somewhat lower because of shallower root zone. (Capability

unit IIIw-2).
 

(VCa4) 	 Vertic soils, 
somewhat poorly drained, 0 to 
1.5
 
percent slopes
 

Because 	of poor arainage, these solis 
are oesL hUlLeu to
rice, sugar cane, and pasture. (Capability unit IVw-2).
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(VCa5) Vertic soils, 
 pea
oorly drained and 
shallow
 
0 to 1.5 ercent
 

Suitabilities 
are the 
same as for the 
VCa4, soil.
(Capability unit IVw-2).
 

(VCa6) 
Vertic soils, poorly drained, 0 to 
1.5 percent

slopes
 

The total extent of these soils 
is small,
northeast of El and they occur
Ingenio. 
 The soils
state are suitable for pasture but 
in their present


if drained, would also
be suitable for crops. 
 (Capability unit 
Vw-1).
 
Vertic soils 
on 1.5 to 4 percent slopes
 
These soils 
occur on

sociated with 

very gently sloping surfaces and
the nearly level are as
shallow soils. areas of Vertic soils and with
Like the soils on 0 to
me of the soils have 

1.5 percent slopes, so
and are flooded for 

a high water table during the rainy season,
short periods. 
 The suitability of the soils
classified according to 
drainage and depth 
are as follows:
 

(VCb) 
Vertic soils, well drained 1.5 to4pecent slopes
 

The well drained soils 
are inextensive.
do Many of these
not have the dark to nearly black colors 
associated
with Vertisols, 
but they do possess a clay loam or a
friable clay surface and
soils are a dense clay subsoil. The
mode ately well suited to most 
row crops and
good for corn, cotton, rice, 
and irrigated sugar cane.
The erosion hazard is slight to moderate. (Capability

unit Ilie-4.1).
 

(Vyb2) Vertic soils, moderately well 
drained, deep
moderately deep, and
 
1.5 to4 percents opes
 

These soils 
are best suited to 
cane, but are 
rice and irrigated sugar
also suited to sorghum, corn,
although yields and fibers,
are likely 
to be low. The erosion hazard
for these 
crops is slight. (Capability unit 1l1w-2).
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(VCb3) 	 Vertic soils, moderately well drained and modera
tely shallow, 1.5 to 4 percent slopes
 

The suitabilities and erosion hazards are the same as on
 
Vertic soils symbolized by VCb2. The yields of some dryland
 
crops are likely to be lower than on the latter soils be
cause of a shallower root zone. (Capability unit IIw-2).
 

(VCb4) 	 Vertic soils, moderately well and somewhat poorly 
drained, 1.5 to 4 percent slopes 

Runoff from these soils is moderately slow, and they may
 
need drainage ditches to remove surface water during
 
rainy periods. The soils are suited mainly to rice,
 
irrigated sugar cane, and pasture. The erosion hazard
 
is slight to moderate. (Capability unit IVw-2).
 

(VCb5) 	 Vertic soils, moderately well and somewhat poorly
 
drained, moderately shallow and shallow, 1.5 to 4
 
percent slopes
 

These soils are similar to those designated as VCb4, ex
cept for shallower depth. They are suited to the same
 
crops, but yields are generally lower for dryland crops.
 
(Capability unit IVw-2).
 

Vertic 	soils on 4 to 8 percent slopes
 

These gently sloping soils are associated with the smoother areas
 
of Vertic soils and with shallow soils, but differ from those on
 
smoother slopes in that they are not flooded during any part of
 
the year and do not have a high water table during the rainy
 
months. Because of variations in drainage and depth, the soils
 
are placed into different capability units as shown below:
 

(VCc) 	 Vertic soils, moderately well drained, deep and mo
derately deep, 4 to 8 percent slopes 

Moderately well drained soils have depths that range
 
from 60 to mole than 90 centimeters. They are well
 
suited to corn, cotton, and sorghum: poor for bananas;
 
and moderately well suited to most other crops. Conser
vation measures for intertilled annual row crops include
 
the return of crop residues to the soil, cover and green
 
manure crops, fertilizer, minimum tillage, contour farm
ing, and a gradient terrace system with gassed waterways.
 
(Capability unit IIIe-4.1).
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(VCc2) 
 Vertic soils, moderately well 
drained and moderate sa w, 4 to 8 perce-nt Slopes
These soils have depths ranging from 40
ters. They have to 60 centimethe 
same suitabilities
same conservation practices and require the
 
same slope range 

as the deeper soils with the
(VCc). (Capability unit 
IlIe-4.1).
 
LVCc3)_ 
 Vertic soils, 
well and moderately well 
drained.
shallow, 4 to 8 percet;n s ouI 

Because of shallowness, 
these soils
crop production, and are not suited to
are best suited
however, to pasture.
are generally of poor quality and 
Pastures
 

proved by planting good could be imvarieties
fertilizer. of rasses and using
(CaFr;bility 
unit 
IVe-4.1 
. 
V..r12c
VCc4 soils, moderately well drained, heavy sub.stratum, 
4 to 8Percet slopes


These mode,-ately well 
drained soils
stratum of fine have a heavy subclay which 
is a restriction
tration. to root pene-
These soils are suited
but yields to shallow rooted crops,
are low. They 
are best suited
(Capability unit 
to pasture.


IVe-4.1).
 

(VCpc) Vertic soils, 
ston, 1.5to 8 percentslopes
 

These 
st3ny Vertic soils 

to nave depths that
more than range from 40
90 centimeters.

soils are unsuited Because of stoniness,
for the
crops an! 
are 

(Capability unit 

best used for pasture.

IVe-4.1).
 

Vertic soils on 8 to 15percentslopes
 

These strongly sloping soils
of Vertic soils 
are associated with smoother
and shallow soils. areas
They are
ferent capability units, 

separated into

shown below, 

difas on the basis 
of depth
of root zone.
 

(VCdL 
Vertic soils, 
8 to 15 percent slopes
 
These soils are 
deep and moderately deep.
runoff, the erosion hazard Because of rapid

and is too great for
the soils are best used crop production
for pasture. 
 (Capability unit
IVe-4. 1). 
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(VCd2) 
 Vertic soils, moderately shallow and 
shallow 8 to

15 _percent slopes
 

These soils 
have depths ranging from 25 
to 60 centimeters but because of the 
high erosion hazard for
 row crops, the soils are 
best used for pasture.

(Capability unit 
IVe-4.1)
 

18. VERTISOLS AND 
VERY SHALLOW SOILS 
(VM)
 

These Vertisols are so 
closely associated with soils 
that are
than 15 centimeters deep less
that it is impractical to show them separately at map 
scale, specially since these soils 
are suitable only
for pasture. The complexes, all 
in the same capability unit but
differing in 
slope gradient, have been 
recognized. They are as
follows:
 

.(VMVa) Vertisols and very shallow soils, 0 to 
1.5 percent
 

slopes
 

(Capability unit VIIs-5)
 

(VMVb) Vertisols and 
very shallow soils, 
1.5 to 4 percent
 

(Capability unit VIIs-5)
 

(VMVc) Vertisols and 
very shallow soils, 
4 to 8 percent
slopes
 

(Capability unit VIIs-5)
 

19. VERY STONY 
VERTISOLS AND ASSOCIATED SHALLOW SOILS
 
(VpMb) (Vprlc)
 

North of Ro tamarindo, extending 
as far as 20 kilometers
northwest of Puerto 
Somoza, stony Vertisols are 
so closely
associated with non-stony soils 
that are less than
meters 
2 5 -centideep that it is impractical 
to show them separately at
mep scale, especially since both 
soils are suitable only for
pasture. Two complexes 
have been recognized as follows:
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.(VpMb Very stony Vertisols and shallow soils, 
1.5 to 

4 percent slopes 

(Capability unit VIIs-5). 

(VpMc) Very stony Vertisols and 
percent slopes 

shallow soils 4 to 8 

(Capability unit VIIs-5). 
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Chapter VI
 

Genesis Of Soils
 

This section and 
the next are technical ones, prepared principally

for those interested in understanding how the soils of the Pacific
 
Area were formed and how they are classified.
 

A. FACTORS OF SOIL FORMATION
 

Soil is produced by the action of soil-forming processes on either
 
residual or water-and/or wind-deposited parent material. Char
acteristics of the soil 
at any given point are due to the com
bined effects of the following five factors: (1) the physical

nature and mineralogical composition of the 
parent material,

(2) climate under which the soil 
has developed and existed since
 
accumulation of the parent material, 
(3) plant and animal life

in and on the soil, (4) relief or lay of the land, and (5) the

length of time the forces of soil development have acted on the
 
soil material (Jenny, 1941).
 

Climate and vegetation act on soil parent material to change it
 
into a natural soil body that has genetically related horizons,

but their effects are conditioned by relief. Tne parent material
 
imparts some of its chemical characteristics to the soil to the

degree that it has 
not been modified by climate. Time is needed
 
for changes to take place and 
to make their imprint on the soil.

The time may be long or short, but some time is required for the

development of soil 
horizons, which characterize a soil that is
 
in equilibrium with its environment.
 

The factors of soil genesis are so 
closely interrelated in their
 
effects on the soil that few generalizations can be made regarding

the effects of any one unless conditions are specified for the

other four. In addition, many details of soil-forming processes
 
are not completely understood.
 

1. PARENT MATERIAL
 

Parent material is the unconsolidated or partially weathered mass
 
of rock material from which the soil develops. Some parent ma
terials are derived from bedrock, and some have been transported

for comparatively short distances by water and wind. 
 The most
 
important mode of accumulations of parent material in this 
area
 
is by aerial ejecta from volcanoes, which has been deposited on
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View of the soils 
affected by vol
canic ash deposi
tions (40 centimeters) in the vec-in

ity of Cerro Negro 
vo cano after erup
tion in February,
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Crop of sisal ir the 
area affected by the
eruption of Cerro
 

Negro volcano in 
February, 1971. 

11-671 ,
 



land and in adjacent waters 
(see photo on 
page 670). In addition,
flows of lava 
have occurred 
in some areas, forming parent materials. The 
ejecta of volcanoes 
consist of volcanic rock, scoria,
and ash, varying in nhysical characteristics, degree Gf 
cementation or hardness, and 
to some extent in chemical characteristics.
This variation 
is due in part because there are 30about sourcevolcanoes 
in the area. Several of them emit smoke continuously,
some sporadically. 
 One, 
Cerro Negro, located about 
20 kilometers
northeast of 
Le6n, was 
active from October 23 to December 10, 1968,
during which time, area
an 
 of 26.8 square kilometers was covered by
lava issuing from a new 
vent, 
named Cristo Rey; fresh cinders and
ash frrm the main vent of Cerro Negro fell on area
an of approximately 1,000 square kilometers, principally southwest or 
downwind
from the volcano. An isophach map 
(Figure 1I-6) prepared by Paul
Taylor in 
January 1969, shows the distribution and thickness 
of ash
in an area of 368 snuare kilometers, extending 
southwest from a
point about three kilometers east of Cerro Negro 
to points about
five kilometers south and 
five kilometers 
west of Le6n, and to about
seven kilometers west of Telica. 
 Such volcanic activity has 
occurred in this area 
for many centuries.
 

Volcanic deposits that are 
somewhat cemented are generally known
as tuffs, 
which vary greatly in 
texture, hardness, and composition.
They form the 
parent soil material in 
many places, and in 
other
places, underlie more 
recently accumulated volcanic 
ash deposits
in which soil 
profiles have developed.
 

Sedimentary material 
consisting of shales and 
sandstones form the
parent soil material in an 
extensive area of the Brito-Ridges, 
a
subdivision of Pacific Coastal 
Province.
 

Alluvium from 
rocks of mixed minerology has accumulated in small
valleys in the northern portion of the 
Pacific Survey Area.
custrine deposits Laas soil parent material exist in 
very limited
areas. 
 They consist of sandy wind-worked or wind-laid deposits,
and occur near the Pacific Ocean and 
near lake shores. Almost
the soil parent materials in the Survey Area 
all
 

are from geologically
young rocks 
that have a high 
ratio of calcium and magnesium to
sodium. 
 The volcanic materials are 
also high in silica or glass.
 

2. CLIMATE
 

The climate under which 
the soil parent material existed since
its accumulation or deposition is believed to 
have been the same
as today. It is tropical and subtropical, with a six-month wet
and a six-month dry season. 
 The rainy season over most of the
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View of the 
effects upon vegetation
vicinity of Cerro Negro volcano after the
eruption of February, 1971.
 

in the
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area begins in May and ends in November. This type of climate
 
promotes the rapid breakdown of weatherable minerals in parent
 
material and leaching the decomposition products to lower depths
 
or out of soil. The depth of downward movement of the soluble
 
material is correlative with the amount of rainfall. In coarse
textured soils on nearly level plains, the soluble material may
 
be leached below the depth of penetration by plant roots. This
 
depth, however, becomes less with an increase in the content of
 
fine soil particles and with more slowly permeable conditions.
 

Soluble sodium salts and silica, and calcium and magnesium bicar
bonates, all decomposition products, are moved downward and gen
erally out of the soil in the most permeable materials. In deep
 
soil of medium permeability, they move downward during the wet
 
season and upward during the dry season. Calcium carbonate formed
 
during the breakdown of the minerals accumulates as flecks and
 
small concretions in the subsoil of some of slowly permeable soils
 
of the dryer areas, especially in Vertisols.
 

3. BIOLOGICAL ACTIVITY
 

Biological activity includes the contribution to soil.by plants
 
and animals, which comprise the organic matter of the soil.
 

Plants or vegetation influences soil formation by controlling
 
1) the kind, amount, and distribution of organic matter in the
 
soil; 2) the circulation of nutrients in the soil (deep-rooted
 
plants bring nutrients up from lower depths to the surface or
 
near to it where they can be used by other plants); and 3) the
 
degree of protection afforded to the soil surface. In addition,
 
plant roots and rainwater percolating through the organic matter
 
are aztive in the decomposition of soil minerals.
 

Microorganisms help to dec,)mpose organic matter, to combine free
 
nitrogen into a form that Lin be used by plants. and to release
 
nitrogen and other nutrients, which are constituents of organic
 
matter, so that those nutrients can be used by plants.
 

Worms and, to some extent, ants, burrowing insects, and burrowing
 
animals are active in mixing soil, mineral material, and organic
 
matter in many soils of the area.
 

Man's contribution by his use of the land is mostly destructive,
 
and has resulted in significant changes in some parts of the
 
Survey Area. Improper tillage or improper use of the land has
 
accelerated erosion in some places.
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Detailed study of the morphology of the
 
horizons in a profile.
 

Fast determination of pH of the horizons in
 
a profile.
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4. RELIEF
 
Relief or 
topography refers 
to
in the steepness or 

the lay of the land. It is reflected
the smoothness of the land,
measured by slope gradients. and is commonly

varies greatly from level 

In the Pacific Survey Area,
to it
than 75 percent. very steep, with gradients of more
Relief influences the
through its effect on development of soils
runoff, erosion, ponding, depth of water
table, and accumulation of soil
ressional material. Nearly level
areas 
are frequently wet and deptable because of seepage or have a fluctuating 
water
or 
flooding from adjacent higher-lying
lands.
 

5. TIME
 
Time accounts 
for many differences 
among soils,
longer that climate and plant and animal 

Generally, the

soil material, 
the more distinct are 

life have acted upon

In much of the horizons that are
the area covered by formed.
active, and soils this report, volcanism has been

pletely buried by 

in various stages of development have been comnew aerial deposits of ash,
of ash have 
increased the thickness or thin accrements
 or altered the 
nature of the
surface soil.
 

B. FORMATION OF DURIPANS
 
A duripan is defined as 
a subsu;-face horizon that
s'lica, generally in opal is cemented by
or microcrystalline forms,
that fragments of the air-dried horizon will 

to the point

or acid. 
 The duripans vary in the 

not slake in water
degree of cementation by silica,

and in addition commonly contain accessory cements, chiefly iron
oxides and 
in some areas, 
calcium carbonate.
is not present Calcium carbonate
in any of the duripans
ever, the most in this Survey Area, 
how
soils 

strongly expressed cementation 
is commonly in
that contain appreciable amounts of glass, which suggest
the importance of soluble silica 
to their genesis.

Geographically, the duripans are 
restricted to 
areas
ally recent volcanism. and ot geolo-iccover an 
area 
of approximately 3,000
square kilometers 
(Figure 11-7).
 
The material 
comprising the duripans is volcanic ash, lapilli,
and cinders that originated from eruptive centers 
located between
Lake Managua and t'e city of Granada.
posited 
 Where this material 
is deover existing soils and attains significant thickness,
the normal soil-forming 
process are 
impinged 
on it. 
 The effect
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is that during the 
rainy season, the deposits are leached of soluble constituents, including appreciable amounts
of these constituents of silica. Some
are washed out of the
others only to profile entirely,
depths of wetting,
material still others to a contact with
having different permeability.
each wet season, and during each dry 
This process is repeated
season
come dry and the accumulations bemore concentrated, until 
eventually
tinuous somewhat impervious layer a thick, con

explanation for 
is built up. This
the formation of the 

is a possible

talpetate layer or 
hardpan.
 

In many places,

horizon and, 

the pan consists of a single homogenous layer or
in other places, of several
some soils, horizons of duripan 
layers or strata. In
 

as are separated by a few to
30 centimeters of soil as much
material. 
 The number of layers depends
on 
the number of eruptions.
 

In most of the 
soils, 
the boundary between
material the duripan and 
the
below it is abrupt, and the underlying material
considerably in nature 
 differs
 
duripan when dry 

and texture from that in the duripan.
is generally difficult to 
The
 

but break with
it can be broken with a hammer,
a spade.
with an orchard-type or 
It is difficult to penetrate
barrel-type auger.
the soils However, in some of
the pan has 


penetrated the 
been broken by plowing, and plant roots
material
soil below the pan. 

have
 
ken Fragments of the bropan are difficult to 
break between the hands, 
and generally
have low bulk density.
 
In this Survey Area, 
the duripans, locally known
consist of cemented volcanic ejecta that 

as talpetate,

ash, pumice, cind'-s, scoria, 

is high in content of
 
from fire silt 

and rock particles ranging in size
to 

who studied thin 

,ery fine gravel. Viramonte and Ubeda (1970)
sections and made mineralogical analyses of fragments 
of talpetate from several soil 
series,
Masatepe, Santo Domingo, Masaya, Pacaya, 
including Los Cedros,


basaltic glass, fragments of andesite and 
and Zambrano, identified
 

pyroxene, and olivine. basalt, plagioclase,
Glass
amounts or silica was present in large a
in all 
of samples studied.
not The mineral composition does
vary greatly, except for the Masaya series, which
high 
in pumiceous material, is unusually
but the size of the
pan fragments
varies considerable. in the
 
place to place, and, 

The degree of weathering differs from
also varies 
in different 
strata 
or layers of
any one 
horizon.
 

Total chemical 
analyses of duripans from the Zambrano and Los
Cedros soil 
series, as

sion, reported by Viramonte of the Geology Divi-
National Geological Service, are
table also shows given in Table 
 25. The
the chemical composition of the underlying soil
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material 
from strongly and moderately weathered tuff and from
alterated tuff in the Zambrano soil. un
altered glass is given for 

The analysis of completely

a comparison. 
 For Los Cedros soil,
the composition of the tip, bottom, upper half, and lower half
of the talpetate layer is presented.


seen no From the data, it can be
significant difference in composition exists among these
different parts of Los 
Cedros hardpan.
 
The high percentage of silica, aluminum, and
is significant. -ron in the samples
Some loss of silica and 
an increase of 
iron occurs
with alteration due to weathering, but 
move out of the 

in many soils it does not
pan. It apparently 
moves
and forms into voids in the pan
a vitric cement. In places, plant roots
layers of the between two
pan have been impregnated with silica and
cemented are
to form 
a part of the duripan. 
 In many places,
sil the fosforms of plant leaves are also a part of the pan.
 
The duripan of the 
Cofradfas and 
El Tanque series,
randepts, both Entic Duand of the Pacaya and San 
Marcos
are not layered. series, Typic Durandepts,
In the Cofradfas and El 
Tanque series, durinodes
(weakly cemented to indurated nodules) appear to
the present time. be developing at
in the Pacaya and San Marcos soils 
the duripan
has developed in deep homogeneous deposits of volcanic ash, and
development appears 
to be continuing at 
present. Viramonte states
that the material in the duripan of the Pacaya
that in the duripais of other soils, 

soil is similar to

but it consists of more concretions. 
 The Pacaya and San Marcos pans 
are hard and firm in
the soil profiles. 
 When pressure is applied, they break into
coarse, medium, and fine subangular or
trast to nodular aggregates, in conthe angular blocky structure of broken pans from other
Typic Durandepts. 
 It appears


San Marcos soils, which 
that the pans of the Pacaya and
are thicker and extend deeper into the
profile than 
the pans 
of other Typic Durandepts,
cementing agents have similar
as other pans, 
but genetic development differs
slightly or 
is not as 
far advanced.
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Table 25. Total 
Analyses Of Some Hardpans And Underlying Rocks.
 

S10, 
Al293 
Fe20 3 
FeO 
MnO 
MqO 
CaO 
Na20 
K20 
T102 
P205
H20 

A 

42.00 
22.50 
12.17 
2.32 
0.25 
2.80 
3.08 
0.94 
0.74 
1.50 
0.15 
8.61 

B 

42.50 
22.00 
12.61 
1.52 
0.30 
2.40 
2.52 
0.67 
0.46 
1.40 
0.25 
9.50 

C 

44.25 
19.25 
9.75 
4.01 
0.20 
2.90 
5.46 
1.48 
0.95 
1.30 
0.14 
5.38 

D 

50.50 
17.50 
3.80 
7.84 
0.06 
3.80 
6.72 
2.49 
1.33 
1.05 
0.14 
1.97 

V 

27.50 
26.90 
12.62 
1.92 
0.02 
1.70 
0.98 
5.92 
0.24 
1.50 
0.24 
14.56 

1 2 3 

44.62 45.25 44.40 
23.48 26.12 25.24 
13.96 13.87 13.90 
............ 
0.22 0.33 0.23 
1.12 1.40 1.68 
3.29 1.83 2.36 
0.60 1.13 0.40 
0.54 0.38 0.34 
1.26 1.54 1.50 
0.21 0.25 0.35 
6.07 6.70 6.53 

4 

46.70 
26.10 
13.86 

0.21 
1.40 
2.09 
0.34 
0.28 
1.56 
0.28 
6.79 

TOTAL 100.48 100.45 97.71 9P.02 100.60 

A - Talpetate (Zambrano series)
B - Tuff, severely weathered (Zambrino series)
C - Tuff, modrately weathered 
0 - Tuff, une: .ieied 
V - Glass, unweathered 
1 - Los Cedros tWlpetate, top part
2 - Los Cedros talpetate, midd e upper part
3 - Los Cedros talpetate, middle lower part
4 - Los Cedros talpetate, bottom part 
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CHAPTER VII
 

CLASSIFICATION AND MORPHOLOGY
 

A comprehensive System o- Soil 
Classification to 
the 7th Approximation was conducted in .le Pacific Survey area 
based an the U.S.
Department of Agriculture's Soil Conservation Service 1960 manual
End 1967 supplement. 
 This system, which has 
been adopted by the
United States, and many other countries of the world, is shown in
Table 26. 
 The soils series at the highest level of classification
have been grouped into four orders. 
 These are Vertisols, Inceptisols, Mollisols, and Alfisols. 
 In addition, 
a fifth order,
namely Entiscls, does 
occur among unclassified 
land types, but the
land types caFnnot be placed 
into the classification scheme. 
 These
orders, together with their suborders, great groups, and subgroups,
are discussed in the 
followin9 pages. Representative profiles of
the series 
herein after described are prefaced by 
their mapping
unit symbol.
 

A. ENTISOLS
 

Entisols are primarily soils 
that lack diagnostic horizons other
than ochric or aibic. They are common on
surfaces, either on 
very recent geomorphic
steep slopes that 
are undergoing active erosion, or on fans and 
flood plains where recently eroded materials
have been deposited. Entisols in the Pacific Survey Area do 
occur
among some of the Alluvial soils,
steep, steep, and on some of the moderately
and very shallow land types. 
 These, however, have
not been classified into series. 
 All named soil series of the
Pacific Survey Area have 
some 
horizon development, which excludes
 

them from Entisols.
 

B. VERTISOLS
 

Vertisols consist of cracking clay soils that swell 
during the wet
season and 
shrink and have wide cracks during most of the dry
season. They 
are defined as mineral 
soils without a lithic or
paralithic contact within 50 
centimeters of the soil 
surface, but
that after mixing the upper 18 centimeters, have 30 percent or
more 
clay in all horizons down 
to a lithic or paralithic contact,
to a calcic horizon, or to one 
metpr, whichever is shallower. At
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Table 26. 
 Soils of the Pacific Reqion of 
Nicaraoua Classified to
 

the 7th Approximation System.
 

ORDER__ SUBORDER GREAT GROUP SUBGROUP 

VERTISOL 
 USTERT CHROMUSTERT 
 Typic Chroaustort 


PELLUSTERI 
 lypic Pellustert 


Typic Vealustsrt 


INCEPTI3O 
 ANDEPT DURANDEPT 
 Typic Durandept 

Typic Oitrandept 

Typic Ourandapt 

Typic Ourandept 

Typic Durandopt 

Typic Durandept 

Typic Durandept 

Typic Durandept 

Typic Durandept 

Typic Durandept 

Tyolc Durondept 

Entic Durandept 

Entic Ourandopt 

EUTRANDEPT 
 Typic Eutrandept 

Typic Eutrandept 

Typic Eutrondept 

Typic Eutrandept 

Typic Eutrandept 

Typic Eutrandept 

Typic Eutrandept 

Typic Eutrendopt 

Typic Eutrandept 

Typic Eutrandept 

Typic Eutrandept 


Typic Eutrandept 


Typic Eutrandapt 


VITRANDEPT 
 Mollic Vitrandept 

Mollic Vitrandept 

Mullic Vitrandept 

Mollic Vitrandept 

Mollic Vitrandapt 

Mollic Vitrandept 

Mollic Vitrandept 

Mollic Vitrandept 

Mollic Vitrondept 


the Tio.
All are Iso yperthermic.
 

F A MlLY 

Vary fine, *ontoorlllonitic 


Very fine, sontmorlllonotic 


Fine, sontmorillonific 


Ashy 


Ashy 


Medial 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy over clay 


Ashy 


Ashy 


Medial 


Ashy 


Ashy 


Medial over clay 


Ashy 


Ashy 


Ashy 


Medial 


Ashy 


Ashy 


Ashy 


Medial 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Cindary 


Ashy 


Ashy, skeletal 


Ash) 


SERIES 

Mecatopio 
 (MO)
 

Clmlito 
 (CT)
 

Penzaco 
 (PZ)
 

Los Codros (CD)
 

El Guonocoste (EG)
 

Hulste 
 (HT)
 

Le Gronadillo (LG)
 

Son Marcos (MC)
 

Montellmoar 
 (MN)
 

Mosatepe 
 OMS)
 

Moseys 
 (MY)
 

Pacoyo 
 (PY)
 

Sonto Domingo (SD)
 

Son Lorenzo (SZ)
 

Cofrodfas 
 (CF)
 

El Tanque (EQ)
 

Argolla 
 (AG)
 

Buenos Aires 
 (BA)
 

Concepcl6n 
 (CP)
 

El Ingonlo (El)
 

Esquipulas 
 (ES)
 

Guadalupe 
 (GP)
 

Mercedes 
 (MD)
 

Manzanillo 
 (Z)
 

Nindirr 
 (ND)
 

Nagarote 
 (NG)
 

Palo Alto (PA)
 

Paso Hondo (PH)
 

Rancherta 
 (RA)
 

Calba 
 (CB)
 

Chlchlgalpa 
 (CC)
 

Chorrera 
 (CE)
 

Chinandega 
 (CH)
 

Cerro Negro (CN)
 

Cosigiina 
 (CS)
 

El Chonco (PC)
 

I1 CrAter (ER)
 

Los Broalles (LB)
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Table 26. 
 Continued
 

ORDER SUBORDER GREAT '.ROUP SUBGROUP 

INCEPTISOL 
 ANOEPT 
 VITRAPrDEPT 
 Mollie Vitrandept 


MollIc Vltrandept 

MoIIIc Vitrandept 

MoII1c Vitrandept 

MoIIIC Vltrandept 

Mollic Vitrandept 

Mollic Viltrandept 


Mollic Vitrandept 


MoIIlc Vltrandept 


Molllc Vitrandept 

Mo IIc Vitrandept 

Molllc Vitrandept 

Moll c Vitrandept 

Nolllc Vltrondapt 

Mol Ic VItrondept 

MoII1c Vifrandept 

MollIc Vitrandrpt 

MalliV 
randept 


MOLLIc Lithc V Ttrandept 

OLLISOL USTOLl 
 ARGIUSTLL 
 Typic Argiustoll 


Typic Argiustoll 

Typic Argiustoll 

Typic Argiusfoll 

Typic Argiustoll 

Typic Argiustoll 

Typic Argiustoll 

Typic Argiustoll 

Typlc Arg1ustoll 

TypIc Argiustol 

Typic Argiustoll 


Typic Arglustoll 


Typic Arglustoll 

typic Argiustoll 

quIc Arglustoll 

Aqulc Argiustoll 


DurIc Argiustoll 


Duric Argiustoll 


Pachic Arglustoll 


Pachic Argiustoll 


Pachic Argiustoll 


Pachlc Argiustoll 


Pachlc Argtustol 


TM All the ries arc Is ypertherm 
 .7
 

FAMILY W 

Ashy 


Ashy over cloy 


Ashy 


Ashy 


Ashy 


Cindery 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Ashy 


Fine, montmorlllonitic 


Fine, montmorillonitic 


Fine, montmorllonltic 

Fine, montmorllonitic 

Fine Loamy, montmorillonltic 

Fine, muntmorillonltic 


Fine, montmorillonitic 


Fine, montmorIllonil.Ic 


Fine, montmorillonitlc 


Fine, montmorlllonitlc 


Fine, monteorllonitic 


Fine, montmorillonitic 

Fine, montmorillonitlc 

Fine Loamy, montoorillonitic 

Fine Loamy, montmorillonitic 

Fine Loamy, montmcrillonlitic 

Fine, monteorillonitic 

Fine, montmorillnltic 


Fine Loamy, 
mcn morIlon tic 

Fine Loamy, ma 
 :sorillonitic 
Fine Loamy, montmorillonltlc 
Fine, montmorillonitlc 

Fine, montmorillonitic 

SERIES 

La Concha 
 (LC 

La Esperanza 
 (LE)
 
Las Colinas 
 (LI)
 
La More 
 (LM)
 

Le6n 
 (LN)
 
Motastepe 
 (A)
 

Momotombo 
 (MB)
 

Mombacho 
 (MIA)
 

Malpalsullo 
 (MP)
 

Monterroso 
 (NR)
 

MatearG 
 (T)
 

Nahualep. 
 (NA)
 

Porvenir Nueo 
 (PN)
 

Polv6n 
 (PO)
 

Sibana Grand* 
 (5) 
Son Ignacio 
 (SI)
 
Telica 
 (TE)
 

VillaSalvadorita(VS)
 

Cosmapo 
 (CO)
 

Amalia 
 (AA)
 

Argentina 
 (AR)
 

Amotlt6n 
 (AMA) 
Chi tepe (CL)
 

Dirlomo 
 (OR)
 

El Estero 
 (EE)
 
Granada 
 (GR)
 
La Trinidad 
 (LT)
 

Nandalmn 
 (NN)
 

El Sauce 
 (SC
 

Santa Marra 
 (SM)
 

Somoillo 
 (50)
 

Santa Teresa 
 (ST)
 

Tamaghs 
 (TA)
 

Ch6cara 
 (CA)
 

El Realeio 
 (EJ)
 

Bella Cruz 
 (BC)
 

Son Luis 
 (SL)
 

Argoi/a 
 (AO)
 

GGIicoyol 
 (GO)
 
La Lope 
 LL)
 
Niquinohono 
 (NJ)
 

Olocot6n 
 (OT)
 

TI -6P7 
,
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Table 26. Continued
 

ORDER SUBORDER GREAT GROUP 

MOLLISOL USTOLL ARGIUSTOLL 

CALCIUSTOLL 

DURUSTOLL 

HAPLUSTOLL 

AQUOLL ARGIAQJOLL 

HAPLAQIJOLL 

UDOLL ARGIUDOLL 

APLUDOLL 

ALFISOI. USTALF HAPLUSTALF 

- All the tries are is 

SUBGROUP 


Pachic Ar9 iustoll 

Pachic Argiustoll 


Pachic Argiustoil 


Petrocolcic Caiclustoll 


Typic Durustall 


Typic Durustoll 


Typic Haplustoll 


Typic Haplustoll 


Typic Haplustoll 


Typic Hoplustoll 


Typic Haplustill 


AquIv Heplustoll 


Aquic Heplusi-oll 


Aquic Hoplustoll 


Aquic Fluventic Hoplustoll 


Cumulic Hoplustoll 


Duric Hoplu-toll 


Duric Heolustoll 


Fluventic Heplustoll 


Fluventic Hepluetoll 


Fluventic Haplustoll 


Pechic Haplustoll 


PechIc Haplustoil 


Vertic Hoplustoll 


Vertic Hoplustoll 


Typic Argioquoll 


Typic Hmplaquoll 


Typic Hoplaquoll 


Lithic Vartic Haplequoll 


Typic Argiudoll 


Vertic Argludoll 


Lithic Hopludoll 


Typic Haplustalf 


Typic Hoplustof 


yperthermic.
 

F A MILY SERIES 

Fine, montmorillonitic 

Fine, montmorillonitic 

Fine, montmorillonltic 

La Paz Centro 

San Gabriel 

Son Felipe 

(PC) 

(SB) 

(SF) 

Fine, montmorilionitic La Palmera (LP) 

Fine, montmorillonitic 

Fine, monteorillonitic 

Dirianba 

Zombrano 

(DI) 

(ZM) 

Fire, montmorillonitic 

Fine Loamy, montmerillonltic 

Fine, ontmorillonitic 

Fine Loewy, montmorillonltic 

Fine montmorlllonitic 

Fine .oeyt, montecrillpnltic 

Fine Loemy, montemrillonitlc 

over cloy 

Fine, montnorillonitic 

Fine Loamy, mixed 

Fine, monteorillonitic 

Fine Loamy, montmorillonltic 

Fine, montmorillonitic 

Fine Loamy, montmorill.nitic 

Fine Loamy, mixed 

Fine Loeay, montmorlilonitic 

Fine Loamy 

Fine Loamy, montorillonltic 

Fine, montmorlllonitic 

Fine, nontmorlllonltic 

Buenavisto 

EI LIm6n 

Larreynaga 

Sontol 

Padre Ramos 

El 861samo 

Goyena 

Miramar 

Rro Negro 

Papalonal 

Nejapa 

Sinaloa 

Gi1 Gonzilez 

Palo Grande 

Son Josi 

Colonin israel 

La Gloria 

Chilamatillo 

El Paso 

(BV) 

(EL) 

(LR) 

(SN) 

(PR) 

(EB) 

(GY) 

(AI) 

(RN) 

(PP) 

(NJ) 

(SA) 

(GG) 

(PG) 

(SJ) 

(CI) 

(LO) 

(C) 

(EP) 

Fine Loamy, monteorillonitic Ingonio Dolores(ID) 

Fine Loamy, monteorillonitlc 

Fine Loamy, montmorillonitlc 

Fine, monfoorillonitic 

La Calera 

Tisma 

El Charco 

(LCA) 

(1I) 

(ECH) 

Fine, montmorillonitic 

Fine, eontmorillonitic 

F6tima 

C6rdenas 

(FA) 

(CR) 

Fine, montnorillonitic Sapo6 (SP) 

Fine Loamy, muntmurillonitic Rivas (RS) 

Fine, montmurillonitic San Rafael (SR) 
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have cracks at least one-centisome periods in most years they 

meter wide at a depth of 50 centimeters, unless irrigated; they
 

some
also have one of the following: (1) gilgai relief; (2) at 


depth between 25 centimeters and one meter, slick,.nsides close
 
between 25 centimeters
enough to intersect; and (3) at some depth 


and one meter, wedge-shaped or paralleopiped natural structural
 

axes tilted 10 to 60 degrees from
appregates with their long 

the horizontal. Vertisols, which are predominately montmoril

in western Nicaragua, are extensive in depressions,
lonitic clays 

lands where runoff is low. They
flats, and among nearly level 


also occur on slopes ranging up to about 15 percent where the
 

other rock material that is
soil has formed from basalt and 


high in bases and is easily weathered. The wet-dry seasonoof
 
materwestern Nicaragua contributes to rapid weathering of rock 


ials, and the accumulation of material high in bases on nearly
 

is 	conductive to the development
level or in depressed surfaces 

of soils that are high in montmorillonitic clay minerals.
 

zones
Vertisols are widespread, but are more common in the dryer 


such as the Subtropical Dry Forest and Tropical Dry Forest zones.
 

But, substantial areas do exist in the Subtropical Moist Forest
 

are genera ly deep and very slowly permeable
life zone. Vertisols 

and have black or very dark brown, subangular blocky surface soils
 

that have a moderate amount to moderately high amount of organic
 

matter. The soils during the dry season have cracks 3-to 10-cen

timeters wide, and 50-to 100-centimeters deep. Slickensides are
 
this country.
common, but gilgai relief is rare in 


Vertisols are generally divided into several suborders, but in the
 

Pacific Survey Area, only one suborder, the Usterts, can be con

sidered as 5uch.
 

Usterts are characteristic 	of the drier subtropical and tropical
 

that remain open for 90 cumulative days
regions. They have cracks 

or more during the year, but not throughout the year, and have one
 

or more of the following:
 

than once during
a 	 Cracks that open and close more 


the year in most years
 

# 	 A mean annual soil temperature of 22°C. or more
 

e 	 A mean summer and mean winter temperature at a
 

depth of 50 centimeters that differs by less than
 

5oC.
 

Under the Usterts are two great groups, namely toe Chromusterts
 

which both occur in Nicaragua.
and Pellusterts, 
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1. PELLUSTERTS
 
Pellusterts 
are dark-colored Usterts, defined as
of less than 1.5 having chromas
throughout the upper 30 centimeters 
in more than
half of each pedon.
 

a. CT) Caimito Series
 
The 	Caimito series 
comprise Typic Pellusterts, members of the

very fine, montmorillonitic, 


isohyperthermic
moderately well 	 family.
drained soils 	 They are
to 	 that have developed 
on nearly level

very gently sloping valley plains filled with alluvium derived
 

from mixed rocks, tuffs,
45 	 and volcanic ash.
to 65 meters above 	 Elevations
sea level. 	 range from
zon, are 	 The soils have a thick A horiof clay texture

permeable. 	 in the A and C horizons, and 
are slowly
The solum is underlain by very gravelly sediments of
rapid permeability.
 
A representative profile of Caimito clay, sampled in a woodland
 
area about 10 
kilometers east of Malpaisillo, 

Ali 	

is described below:
0 to 
 9 centimeters, 
very dark brown (IOYR2/2) clay,
very dark gra, (IOYR3/1), when dry; moderate,
medium and 
coarse 
sub-angular blocky structure;
very hard; firm, very plastic and very sticky;
plentiful fine and very fine roots; 
pH 6.1;
diffuse smooth boundary.

A1 2 9 to 
 47 centimeters, 
very dark gray (7.5YR2.5/0) clay;
dark gray (10YR4/1) when dry; moderate, medium
and 
coarse angular blocky structure; 
very hard,
firm, very plastic and very sticky; plentiful
fine and very fine roots; occasional slickensides; pH 5.9 diffuse smooth boundary.
A1 3 47 to 
 90 centimeters, 
very dark gray (2.5Y3/0) clay;
dark gray (10YR4/l)


and medium 	
when dry; strong, coarse
angular blocky structure; very
hard, firm, plastic and very sticky; many slickensides; pH 5.8; 
diffuse smooth boundary.
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AC 90 to 130 	centimeters, olive-gray to 
light olive-gray

(5Y5.5/2) clay with a few medium and fine
 
subangular pebbles, light olive gray (5Y6/2)

when dry; strong, cijarse, medium and fine
 
angular blocky struzture; very hard, firm,

plastic and sticky; few roots; 
pH 6.4; abrupt

smooth boundary.
 

C1 130 to 240 	centimeters, light yellowish-brown (IOYR6/4)
 
very gravelly sandy loam, yellowish-brown

(10YR6/6) when dry; very few very fine roots.
 
The gravels are subangular and of mixed
 
origin but dominantly basalt.
 

Thickness of the A horizon ranges from 80 
to 90 centimeters. A
few fine white calcium carbonate flecks, soft masses, 
or con
cretions 
occur in the lower part of the profile in a few places.
 

The laboratory data (Table 27) 
for this soil are 	characteristic
 
not 
only of the Cain ito series but of many other Vertisols.
 
Some Vertisols, generally those more poorly drained than the
Caimito soils, 
have higher pH values, especially in the lower

portioii of the profile where accumulation of calcium carbonate
 
is common.
 

Table 27. Caimito Series Laboratory Data
 

A. 3- 3 24 25 6.30 550 0.307 	 5 45 . 033. 5.0 530 .7 730 .544 7.4 45..214 

A-. 1- 47 24 1& 40 T.46 2.55 O.C 56 57 65 03A, 47- 90 30 58 	 2.W0 54.9 0.5 .05 50.50 159.4052 0.45 0.55 0.3 1 5 4.5 0.5 	 82 4.0 38.5 4,0 8.40 .30 0.0 04. 35.3 2.21AC 90-, M Js 1 49 0.10 0.55 0.05 9 64 7. .0 2.40 50.00 5I.0 0.45 .02 4. 

2. CHROMUSTERTS
 

Chromusterts are usterts that have 
some color defined as having

moist chromas of 1.5 or more in 
some part of the upper 30 centi
meters in more 
than half of each 	pedon.
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a. (MO) Mecatepio Series
 

The Mecatepfo series 
are 
Typic Chromusterts of the very fine,montmorillonitic, isohyperthermic family. 
 They are deep, darkcolored, somewhat poorly slow permeability. The soils are derived from alluvium washed 
occur on in part from Volc~n Mombacho, and
flat plains between Rfos El 
Pital and El
Mecatepfo soils Dorado. The
are associated with 
the Amalia soils, Vertic
soils, and undifferentiated Vertisols, 
and are similar to 
the
Panzaco soils, 
but not as dark colored.
 
A representative profile of Mecatepfo clay was 
sampled in a
field with native vegetation located 
about 1,800 meters west of
hacienda Mecatepfo. 
 A color profile of this 
sample is shown 
on
the apposite page.
 

All 
 0 to 20 centimeters, very dark grayish-brown
 
(10YR3/2) clay, dark grayish brown
(IOYR4/2) when dry; 
strong, subangular
and angular blocky, coarse, medium, and
fine; very hard, 
very firm, very plastic and sticky; plentiful fine and very
fine roots; frequent very fine pores;
some slickensides; pH 5.9; 
clear and

smooth boundary.
 

A12 20 to 46/54 centimeters, clay having dark-gray (1OYR

4/1) colors 
in 80 percent of the matrix
and dark brown (1OYR3/3) in 20 percent,
brown (1OYR5/3) when dry; 
strong, medium,
and coarse subangular and 
angular blocky;
very hard, 
very firm, very plastic and
sticky; few fine roots; frequent fine
pores; abundant slickensides; pH 5.4;

gradual and wavy boundary.
 

AC 46/54 to 63/70 centimeters, clay having dark-gray (IOYR

4/1) colors in 50 
percent of the matrix
and brown (IOYR4/3) in 
50 percent, light
brown 
(1OYR6/3) when dry; moderately weak,

medium and fine subangular blocky; hard,
firm,.very plastic, sticky; few fine and
very fine roots; few very fine pores;
abundant quantity of 
coarse and v)ry
coarse quartz sand; 
pH 6.1; clear and wavy

boundary.
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Representative 
Soil Hlorizons Of Mecatepio (114),
Chilamatillo (45), El 
Tanque (89), And Cofradfas (91) Soils.
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C1 63/70 to 
 79 centimeters, brown 
(10YR4/3) sandy clayey
loam, light brown (IOYR6/3) when dry; 
massive; hard, firm, plastic, and sticky;
few very fine roots; abundant quantity of
coarse and very coarse 
quartz sand; pH 6,4;
clear and wavy boundary.
 
IIC2 79 
 to 95 centimeters, brown 
(1OYR5/3) sandy loam
with about 15 percent yellowish brown
(IOYR5/6), white (10YR8/2) when dry; 
abundant very fine gravel; massive; slightly
hard, friable, nonplastic, slightly sticky;
few very fine roots; abundant very fine
pores; abundant quantity of 
coarse and very
coarse quartz sand; pH 6.8; clear and
 

smooth boundary.

IC 3 95 to 
 120 centimeters, light yellowish-brown (loYR


6/4) weathered pumice; massive; soft,
very friable, nonplastic and nonsticky;
very few very fine roots; many fine and
very fine pores; abundant quantity of
coarse quartz sand.
 
Th soils of this 
series 
are 
very homogeneous, varying only in
the depth to the underlying pumice which 
is at 75 to 
110 centi
meters.
 

The laboratory data, 
Table 28, 
for the Mecatepfo series when 
compared, with the data for the Caimito series, indicate a range in
many chemical characteristics. 
 The Mecatepfo series has
amount of extractable a higher
iron and 
more organic matter 
in the topmost
horizon.
 

Table 28. 
 Mecatepio Series Laboratory Data
 
A, , ~~~~ -2"J .. .........
.wL11 ...........
1 l 1, 2f, 

A.. 2 50 25 .0 010 4 5. . .0 .2 6. 2.020*,6 2 .0 0.0A.. 03 

40 - 42 

1.55 .4 2 . 6.) 6 62 
6 61 46.2 27.? 1 O
 

3I 61 0.60 100 41.1k 40.00 
.22 . 6.0 2.049 0.?1 1.22 .00 . 07 0.40 3310.0 1.~0 6. 2.00 2o0

C -9 P.2 .. 3 0 
6 4. 25.5 6.3 11o12 0.4 0. 0.025 36.0 33.06 6. 4 4 4. 6 60. .Ec' 76-95 70 11 

6.4 6.0 .40 0.65 0.23 5.00 7.7066 o.26 0.43 0.0 1 67 .4 6.6 2 
22.2 0 2 60 26.6 I'. . 2.5 1.0 4.60 0.50 0.25 4.00 26.65 22.00 $1 67 66.6 6. 6 6.6 6221 

. .1.... ,6.. 
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C. INCEPTISOLS
 

Inceptisols are soils with one or more diagnostic horizons that
 
are postulated to have formed in a relatively short time. Incep
tisols do not show significant eluviation or illuviation or ex
treme weathering. They occur most commonly on young, but-not
 
recent, land surfaces; hence the nama Inceptisol, beginning or
 
slightly changed.
 

The Inceptisols of this Survey Area are characterized by one sub
order, the Andepts. Ardepts are Inceptisols formed in ash, pum
ice, or other pyroclastic material, either fresh or reworked.
 
The soils are generally rich in either glass or an amorphous clay
 
mineral known as allophane. Andepts are defined as well-drained
 
Inceptisols that have one or both of the following:
 

e A bulk density of the fine earth fraction of the
 
soil of less than 0.85 grams per cubic centimeter
 
in the epipedon or in the cambic horizon, or both,
 
with the exchange complex dominated by amorphous
 
material.
 

More than 60 percent of vitric volcanic ash, cinders,
 
or other vitric pyroclastic material in the silP;,
 
sand, and gravel fractions.
 

Three great groups of Andepts have been identified in western
 
Nicaragua. They are Durandepts, Eutrandepts, and Vitrandepts.
 

1. DURANDEPTS
 

The Durandepts comprise Entic and Typic subgroups in this Area.
 
The Entic Durandepts have a duripan that is weakly expressed in
 
one or more ways, and may be forming and still only weakly devel
oped, or it may be have been a strongly developed duripan at some
 
previous time, and is now being destroyed. It commonly consists
 
of either (1) a layer more than 15-centimeters thick that has 20
 
percent or more by volume of durinodes, or (2) a massive, cemen
ted, and indurated hardpan that has been fractured into dis
connected blocky fragments less than 10 centimeters in diameter
 
in more than half of the pedon. Plant roots do not penetrate
 
through the durinodes or duy-ipan fragments, but freely penetrate
 
around and between them.
 

Two soil series, the Cufradlas and El Tanque, are classified as
 
Entic Durandepts. A description of the Cofradfas series is pre
sented below,sented below and a color represenstation shown on
 

page 11-693.
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a. (CF) Cofradfas SeriesSoils of the Cofradfas

ashy, isohyperthermic 
 series consist of Entic Durandepts of the
level family.
alluvial They occur on
plain
level. at elevations of about 60 

a 
meters 
smooth, 

above 
nearly
 

sea
 
They are derived from alluvium of volcanic ash and cinders
 

washed from adjacent higher lying uplands.
medium to moderately 
coarse The soils 
are deep,
textured, moderately permeable, and
well drained, with durinodes occuring in the

subsoil. 


lower part of the
A representative 

profile of Cofradfas loam


Plowed field about one 
 was sampled in a
 kilometer north of the settlement of Co
fradfas in Masaya Department.

A 
 0 to 
 26 centimeters, 
very dark grayish-brown


loam; (1OYR3/2)
brown when dry (1OYR5/3); medium and
 
fine granular; Slightly hard,
plastic and sticky, friable, Slightly
interstitial many roots;pores; many finepH 6.6; abrupt andboundary. smoothC1 26 
 to 64 centimeters, 
dark-brown (7.5YR3/2) sandy loam;
brown 
(10YR5/3) when dry; weak, medium and

fine granular; soft,
nonsticky; 
 very friable, nonplastic,
common fine roots; many fine inter
stitial 
pores; pH 7.1;
C2 si 64 to 

clear smooth boLiadary.
83 centimeters, 
very dark 
 ayish-brown 
(1OYR3/2)
sandy loam, pale brown (IOYR6/3) when dry;

massive; hard 
to slightly hard, firm, nonplas.

tic and nonsticky; 
few roots; 
common 
pores;
pH 7.0; abrupt smooth boundary.
contains about 25 
 This horizon
percent of medium to coarse

subangular blocky hardpan fragments (durinodes)
that are 
weakly cemented by silica.
nodes 
are moderately permeable The duri
generally 
 to water, but
are not penetrated by plant
C3 83 roots.to 110 centimeters, 

brown 

very dark grayish-brown
(IOYR3/2.5) to dark
6/3) sandy loam, pale brown
when dry; massive; soft, (1OYR

nonplastic, 
 very friable,
nonsticky; few fine and very fine

roots; many fine interstitial

gradual pores; pH 7.1;smooth boundary. 
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IIC4 110 to 150 	centimeters, dark-brown (1OYR3/3) loam, pale
 
brown (1OYR6/3) when dry; massive; slightly
 
hard, friable, slightly sticky; few roots;
 
many pores; pH 7.3.
 

Thickness of the A horizon, which is moderate in content of
 
organic matter, ranges from 20 to 30 centimeters. The IIC4 hori
zon is not present everywhere. Texture of the surface and sub
soil horizons ranges from sandy loam through very fine sandy loam
 
to silt loam. A second silica-cemented hardpan, much harder and
 
more strongly cemented than that of the C2 si horizon, occurs in
 
places in the C3 horizon.
 

The laboratory data, Table 29, shows that the soil has a moderate
 
content of organic matter from the surface to a depth of 64 cen
timeters, high exchangeable calcium and magnesium, low sodium, a
 
high cation exchange capacity and base saturation ranging from
 
69 to 89 percent. Available moisture capacity is moderately high.

Allophane is in small amounts in all horizons. Available phosphorus

and potassium is medium to high in amount.
 

Table 29. Cofradias Series Laboratory Data
 

o.,%** ... ,,= , .- . .... .... ,, .. , "" , L . . 4 ... .. % .	 .. ' $*' ' . . 

A 0- 26 45 31 24 .93 3.3) 0.3 40 6. 6.6 3.Y5 .05 1.2 14.00 5.2010.30 0 J.3 3U1, 3I0 .70 d7 62 6.0 14 76 So0 
C. 26. 64 so M 11 0.J3 1.0 0.06 9 1.1 7.0 ).12 0.9 9.3 20.00 8.40 0.53 .,3 3.. 234. 34.2 4 1 3$.4 17.4 so S00 

-
C 0 110 A1 20 1 U.4 307 0 0.04 7 7. 7.1 2.72 0.72 7.4 20.00 6.40 0.$3 2.25 0.23 34.25 34.01 " 74 34.9 17.2 70 500 

IC. I440-. 30 57 13 0.10 0.03 Y.4 P.3 3.0 0.73 1.4 22.40 ?.to 0.70 3.25 1.2s 4.20 37.56 i5 70 52.0 417. &7 500 

Typic Durandepts have a continuous and a more strongly developed
 
pan than the Entic Durandepts. A description of the Santo Domin
go series, a Typic Durandept, is presented below.
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b. (SD) 
 Santo Domingo Series
 
The Santo Domingo series 
is a member of the ashy, isohyperthermic
family of Typic Durandepts. 
 The soils
somewhat dissected uplands where 

are well-drained
on 
and occur
level to slopes range from nearly
strongly sloping. 
 The soils are
young volcanic ash that developed it relatively
turn, overlies an
is underlain by bedded cemented cinders of varied pyroclas

older ash deposit; this, 
in
tic materials. 
 The duripan has formed principally
part of the relatively in the lower
young ash, but
ash for a depth of 5 to 
continues into the older
at depths of 60 

10 centimeters. 

to 90 centimeters. The pan occurs commonl
30 -centimeters thick and is continuous, 


The pan is generally more than
restricting most 
plant

tures. 

roots which only penetrate below the pan through occasional
The roots 
of large trees fracthe pan and forced openings 

have 9enerally penetrated below
of both roots and 
that facilitate the downward movement
water. 
 Permeability is moderate through the
upper part of the 
soil and 
ranges from mcderate to moderately
slow through the 
hardpan.
 

A representative profile of Santo Domingo fine sandy loam in a
 
nearly level 
fie~d planted 
to cotton
of La is located 200 meters west
California Hacienda which is two kilometers north of San
Cayetano settlement.
 
Ap 
 0 to 24 centimeters, dark-brown 
(7.5YR3/2) silt
loam, brown 
to dark brown (IOYR4/3) when
dry; moderate, medium Ind 
fine granular
structure; slightly hard, friable, slightly plastic and slightly sticky, abundant
very fine 
roots;


tial 
many very fine interstipores;'pH 6.6; abrupt smooth boundary.
A12 24 to 
 50 centimeters, dark-brown 
(7.5YR3/2) silt
loam with 
a few cinders, dark yellowish
brown (IOYR4/4) when dry; moderate, fine
granular structure; slightly hard, very
friable, slightly plastic and slightly
sticky; abundant very fine roots; many
very fine interstitial 
pores; pH 6.9;
clear smooth boundary.
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A1 3 50 to 60 centimeters, brown to dark-brown (7.5YR
4/4) silt loam with a few cinders, dark 
yellowish brown (10YR3.5) when dry; weak, 
fine granular structure; seft, very fria
ble, slightly plastic,and lightly sticky;
abundant very fine roots; many very fine 
interstitial pores; pH 6.9; abrupt smooth 
boundary. 

Cim 60 to 80/86 centimeters, yellowish-red (5YR5/8) duri
pan, continuous but has occasional ver
tical cracks, yellowish red (7.5YR6/8)
when dry; extremely hard, extremely firm;
devoid of roots; few fine pores; moder
ately slow to slowly permeable; abrupt 
wavy boundary. 

C2m 80/86 to 92/110 centimeters, dark reddish-brown (5YR3/2) 
duripn, continuous but with occasional 
cracks or fractures; yellowish brown (10
YR5/6) dry; very hard, very firm, devoid 
of roots; few very fine pores; slow per
meability; atrupt wavy boundary. 

IIC3 92/110 to 140 centimeters +, dark yellowish brown (IOYR 
3.5/4) when dry; weak, medium,and fine 
subangular blocky structure; hard, firm, 
plastic,and sticky; very few roots; many 
very fine pores; pH 5.9.
 

Depth to the duripan ranges from 30 to 90 centimeters, with shal
lower depths of soil occuring on sloping areas where runoff and
erosion have been active. Surface soil textures range from silt

loam to fine sandy loam, and colors range from brown to dark brown.
 
The hardpan ranges from 20 to 60 centimeters in thickness and

cracks in the pan 
are few, generally more than 30 centimeters apart

on nearly leve and very gently sloping areas, and less than 30

centimeters apart 
on steeper slopes. The cracks in some places

continue a short distance into the pan; elsewhere they go complete
ly through. In places the pan 
is massive, but generally it
breaks apart at block joints or 
layers that are horizontal or
 
parallel to the surface. The pan has many fractures created by

deep-rooted trees.
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The laboratory data, 
Table 30, 
show that the soil
density, a moderately high has low bulk
content of organic
surface to matter from the
a depth of 60 centimeters, high exchangeable calcium
and magnesium, low 
sodium, 
a high cation exchange capacity, and
base saturation ranging from 57
ture capacity is high. 
to 68 percent. Available mois

amounts. Allophane is present in significant
The very high content
for the low amount of iron might be responsible
of phosphorus 
if the two 
are combines.
 
Table 30. 
 Santo Domingo 
Series Laboratory ,Data
 

4* 0-24 ~7 54A, 24-80 52. S0 25 
.22 0.05 0.24 24 4.43.04 5.0) 0.25 22f 4,y 

6.7 I. 5 0.48 8.8 20.40so3 4.8 8.72 0.57 . .25 2.65 15.0020.2 78.20 7.40 0.2 43.70 44.806.8 S.Y .55 2,7,.50 25.75 44.00 65 . 23 . 3- 8540.2 07.O0 42 i17.0 I 44
54 7 2.74 4,72 0.22 12 

6 2 1 I 440 
A 0"-4 2, 

4. 4.I 0.50 0.54 20.2 I 7.40 7.OIC... -40 25 1 27 
0.30 O.40 28.40 4 300S 42.40 57.2s O.I 0.0? Y 3 30.50 I7 1502.8 4.2 S...O 0.88 8.45.02 

80 0.20 0.0 0 308.1041.60 
As 43 40. 1 27.82 I 220 

2. EUTRANDEPTS
 

Eutrandepts are Andepts that have 
a mollic epipedon and
15-bar moisture retention of 20 percent have a
 
average of the whole soil 

or more, based on the
between 25 centimeters and
they lack a duripan. one meter;
(A mollic epipedon is defined later in
this chapter under Mollisols.)
Eutrandepts In this survey area, the Typic
is the only subgroup. A total
classed as of 13 soil series are
Typic Eutrandepts. 
 A typical series, Concepci6n, is
described below:
 

a. (CP) Concepci6n Series
 

The Concepci6n series, 
which cover an
kilometers, area of about 21 
square
is a member of the ashy, isohyperthermic family of
Typic Eutrandepts. 
 The soils are deep, well
permeable, dark drained, moderately
in color, and moderately high 
in organic matter.
(See color representation 
on opposite page.)
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Representative Soil Horizons Of Pacaya (35), Goncepcfon (16),
 
Pancrierfa (70). And Monterrosa (178) Soils.
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A repr'esentative profile of Concepci6n fine sandy loam was
samp ed 
in a field of cotton 80 kilometers southwest of the
Hacienda La Concepci6n, which is located 
12.5 kilometers north
west of La 
Paz Centro.
 

Ap 0 to 23 centimeters, very dark brown (10YR2/2)

fine sandy loam, dark grayish brown
 
(IOYR4/2) when dry; moderate, medium
and fine granular structure; soft, very
friable, slightly plastic,and sticky;

abundant fine roots; many fine and very

fine interstitial pores; pH 7.1; clear
 
smooth boundary.
 

A12 23 to 40/45 centimeters, 
very dark brown to very dark
 
grayish-brown (10YR2.5/2) loam, dark

grayish brown 1OYR4/2) when dry; moderate, medium and fine granular struc
ture; soft, very friable, slightly sticky,
slightly plastic; abundant fine roots;
many fine and very fine interstitial
 
pores; pH 7.1; 
clear wavy boundary.
 

II(B)11 40/45 to 
 70 centimeters, dark-brown to 
brown (7.5YR

4/4) loam, brown (7.5YR5/4) when dry;
moderate, 
coarse and medium subangular

blocky structure; slightly hard, friable,

slightly plastic, nonsticky; abundant

fine and 
very fine roots; common fine

and very fine tubular pores; pH 7.1;

clear smooth boundary.
 

Ill(B)12 70 to 
 112 centimeters, dark-brown (7.5YR3/2) clay

loam with some fine gravel, brown (7.5YR

5/2) when dry; weak, coarse and medium
 
subangular blocky structure; slightly
hard, friable, plastic,aod slightly

sticky; abundant fine and very fine
 
roots; many very fine tubular pores; pH

6.4; 
diffuse smooth boundary.
 

IIIC I 112 to 137 
centimeters, dark yellowish-brown (IOYR

3/4) gravelly sandy clay loam, yellowish

brown (10YR5/4) when dry; weak, 
coarse
and medium subangular blocky structure;

slightly hard, friable, slightly plastic,

slightly sticky; plentiful very fine
 
roots; many fine and 
very fine intersti
tial pores; pH 7.3.
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This soil is developed in ash that covers an older ash 
in some
places and ashy materials that have been transported by water
in other places. 
 The gravelly subsoil and substratum do not
occur everywhere, or they occur 
below depths of 150 centimeters.
 

The laboratory data below (Table 31) 
indicate moderate amounts of
allophane throughout the profile and 
a high accumulation of iron
in the cambic B horizon. Available potassium levels are 
favorable

but there is practically no available phosphorus. 
 It is probable

that the phosphorus has 
been tied up by the iron and, possible to
 
some extent, by allophane.
 

Table 31. Concepci6n Series Laboratory Data
 

.. . ...8. ..... ....... . - . 8 S 
A. 0-23 M0 41 3 2.06 3.28 0.15 14 1.1 7.0 3.80 1.10 7.7 11.1 3.0 0.22 1.2 '1.00 28.74 04.00 62 12 33.9h 11.S152 I 4 
A0 132- 46 441 10 2.34 4.03 0.15 16 7.1 6. 3.50 0.78 10.0 13.021 4.60 0.27 2.S? 13.50 34.34 20.W 6t 75 2,t 120.14 770 

ED). Y%,-TO 27 70 1 2.47 4.25 0.17 14 7.1 6. 5.80 0.76 t0.5 7.60 4.40 0. 10 4.36 IV.0 34.16 31.60 44 41 38.41 34.2, 1 370 
318t, 70-IIZ 34 43 2t 0.70 1.21 0.037 42 8.4 84. 5.50 0.91 1.0 4.00 4.40 0.47 0.60 13.00 22.47 42 49.0 28.2 2 270 
3C, 110-140 47 to 5 2.80 0.12 4 7.3 7. 1 4.62 0.3 .7 22.80 0.40 0.20 4.2 6.0 32.24 80 20.0 114.64 8 4O 

3. VITRANDEPTS
 

The great group of Vitrandepts is differentiated from the
 
Eutrandepts and Durandepts as 
follows: Vitrandepts are Andepts
that lack a hardpan; are not thixotropic, and have a 15-bar

moisture retention of less than 20 percent based on the average

of the fine-earth fraction of the whole soil 
between 25 centi
meters 
and one meter or to a lithic or paralithic contact,
 
whichever is shallower.
 

The Vitrandepts in this Survey Area 
are all classed as Mollic

Vitrandepts. One shallower series, 
the Cosmapa, is classed as
a Mollic Lithic Vitrandept. Mollic Vitrandepts are formed from
recent volcanic ash and are extensive. They have surface tex
tures that range from gravelly loamy sand to clay loam. In
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drainage, they range from excessive 
to moderately well
The soils of medium texture are fertile and well 
drained.
 

growing suited to
a wide variety of crops. 
 The Chinandega
series are Mollic and Cosiguina
Vitrandepts. 
 (See color representation of the
CosigUina Series on 
page 11-709.)
 

a. (CH) Chinandega Series
 
The soils of the Chinandega series 
are members of the ashy, isohyperthermic family of Mollic Vitrandepts.
level plains, They occur on nearly

drained. 

are medium textured, moderate permeable, and well
They are formed on 
recent volcanic ash 
deposits that
cover much of the Nagrandan Plains.
 
Typically, the soils 
have a very dark grayish-brown mollic epipedon, approximately 50-centimeters thick, and
weakly developed cambic horizon. a dark-brown,


They contain small 
to moderate
amounts of allophane.
 

A representative profile of Chinandega loam was
nearly level 
field of sampled from a
corn.

located 1.6 kilometers west 

The sample site from Chinandega is
on Los Millonarios road, 
in a field
near the road.
 

Ap 
 0 to 25 centimeters, 
very dark brown to very dark
grayish brown (10YR2.5/2) loam, brown to
dark brown (10YR4/3) when dry; moderate,
medium granular structure; slightly hard,
friable, slightly plastic, slightly sticky;
abundant very fine roots; many very fine
pores; some 
worm casts; pH 6.3; 
diffuse
 
smooth boundary.


A12 25 to 
 40 centimeters, 
very dark brown to 
very dark
grayish brown 
(IOYR2.5/2) loam, brown to
dark brown (IOYR4/3) whea, dry; moderate,
medium and fine granular structure; slightly sticky; abundant very fine roots; 
some
decomposed roots; many very fine interstitial
pores; pH 6.6; 
diffuse smooth boundary.

A13 40 to 
 55 centimeters, 
very dark brown 
to very dark
grayish brown (IOYR2.5/2) loam, brown to dark
rown 
(10YR4/3) when dry; moderate,, medium to
fine granular structure; slightly hard; friable, slightly plastic, slightly sticky; abundant
very fine roots; some decomposing roots; many
fine and 
very fine pores; pH 6.6; 
clear smooth
boundary.
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()11 55 to 110 centimeters, dark-brown (7.5YR3/2) loam,

dark yellowish brown (IOYR4/4) when dry;

weak, medium subanqular blocky structure;

slightly harl, friable, slightly plastic,
sligntly sticky; plentiful very fine roots;
 
many very fine tubular pores; pH 6.7; gradu
al smooth boundary.
 

(B)12 110 to 130 	centimeters, dark-brown (7.5YR3/2) loam with
 
a few fine gravel of pumiceous cinders, dark
 
grayish brown (1OYR4/4) when dry; weak, medium stibangular blocky structure; slightly

hard, friable, slightly plastic, slightly

sticky; 
few very fine roots; few very fine
 
tubular pores; pft 
 6.7; gradual smooth bound
ary.
 

CI 130 to 150 	centi-;;iters, dark yellowish brown (1OYR3/4)
loam with a few cinders, yellowish brown

(10YR5/4) when dry; weak, medium subangular

blocky structure; slightly hard; friable,

slightly plastic, slightly sticky; few very
fine roots; few very fine tubular pores; 
pH 6.6. 

The laboratory data, Table 32, 
show that the Chinandega soils 
are
moderately high 
in organic matter to depths )f 55 centimeters and
have a moderate amount of exchangeable bases. The soils are excellent for both irrigated and dry land crops. 
 Allophane is moderate in amount in some horizons. Iron is sufficiently high in
most ho-izons to affect the availability of phosphorus. 
 Available

phosphorus is nill and available potassium is medium in 
amount.
 

Table 32. Chinandega Series Laboratory Data
 

A, 0- 2S 45 38? 2.61 4.48 0.20 13 6.3 0.0 4.-5 0.0 .8
A 1 .20 .40 0.0 1.0(S 2.50 33.25 4
"| .- 40 4? 30 85 1.65 2.63 0.13 13 37.5 4.5. 10 280
 
Al 

6 .1 4.15 0.84 6.0 IO. 2.8: 0. . 0. 07 02 24.45 5? 36.t
0- 55 so 3 17 0.83 0.10 8 0.0 	
16.0 4 1701.43 6.2 4.15 0.02 .5 	 18.20 2.40 8 .30 0.80 1.2 22.8213C5-1105 33 17 0.57 0.9 0.0 8 0.7 4. 5 	

4 34.2 0.? 87050 8 4 


0 o30, :? 

1 6.3 0.00 V,5 80.80 8.40 0.30 8.00 0,a 20.52'"30 07 35.0 88.0 4
80 83 0.02 0.7 6.4 4.50 0.76 9.5 12.0 0 1.20 0.45 1.00 8.12 22.771 4 48.2 2 . $ 8 270C. )D0-50 ? 80 88 0.40 0.03 6.0.09 12 0.3 5.75 0.70 9.4 888 88.00 a.01.2 29.87 72 47.0 128.3 18 

1 -10 f' - I.. 
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b. (CO) Cosmapa Series 
The soils of the Cosmapa series belong 
to 
the ashy, isohyperther.
mic family of Mollic Lithic Vitrandepts.
moderately coarse The soils
textured, and are well drained,

are have moderate permeability.

by 

formed from recent deposits of volcanic ash 
They


and are underlain
a strongly cemented layer consisting of sand, scoria, basaltic

gravel, 
and volcanic ash which has 
a minimum thickness of 
one meter.
 
The soils occur 
near the volcanoes 
on nearly level
ing plains extending from the bases of volcanoes 

to gently slop-

El Chonco at eievations from 100 San Crist6bal and
to 200 meters above 
sea level.
 
A representative profile of Cosmapa sandy loam on
2 percent was 
sampled from slopes of 1.5
a field to
seven kilometers east of the
city of Chinandega along the higway to Managua.

A11 0 to 
 40 centimeters, 
very dark brown (IOYR2/2) sandy
loam, brown to 
dark brown (10YR4/3) when
dry; weak, medium and fine granular structure;
soft, friable, nonplastic, and nonsticky;
abundant very fine roots; many very fine
pores; pH 6.5; boundary gradual and smooth,
A12 40 to 
 45/55 centimeters, 
very dark grayish brown 
(IOYR
3/2 sandy loam, dark yellowish brown (IOYR
4/4) when dry; massive; soft, very friable,
nonplasticand nonsticky; abundant Yery
fine roots; many very fine pores; pH 6.7;
boundary abrupt and wavy.
IIR 45/55 to 
 100 centimeters +, light gray (5Y7/I) 
cemented
la er 
of sand, scoria, basaltic gravel, and
vo 
canic ash; thickness 
one meter or 
more.
The depth to 
the lithic contact ranges from 30
The laboratory data, Table 33, 

to 50 centimeters.
 
high in organic matter to 

show that the Cosmapa soils 
are
phosphorus is nil 
depths of 50 centimeters. 
 Available
and available potassium is low in amount.
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Table 33. Cosmapa Series Laboratory Data 
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D. MOLLISOLS
 

Mollisols 
are soils 
that have mollic epipedons, a dark colored
surfece rrineral horizon having at 
least one percent organic
matter, which is generally 18-to more 
than 25 -centimeters thick
has base saturation of more 
than 50 percent by the ammonium
acetate method, Is dominantly saturated with bivalent cations,
and has moderate to strong structure. It is formed by the
underground decomposition of organic residues in the presence of
divalent cations. 
 The organic residues consist principally of
roots, grass, and 
leaves from the surface taken underground by
insects and animals.
 

A large part of the Mollisols of western Nicaragua have developed in volcanic ash or 
from rocks high in pyroclastic material.
Soil-forming forces have been stronger or 
have acted for a
longer period of time than those giving rise 
to Inceptisols that
are developed on similar parent soil
physical material. As a consequence,
and chemical changes 
are more pronounced. Weatherable
minerals have been broken down to 
smaller sizes, 
and both
physical and chemical 
movement of the finer sail material 
has
resulted in a higher bulk density and the accumulation of fine
clay in the subsoil. 
 The wveathering of ash in these wet-dry
tropical and subtropical climates 
appear to result in the development of montmorillonite clay. 
 Paul Taylor (1969), reported
allQpbane principally 
in the younger soils developed in ash,
allophane and montmorillonite in older soils, 
and mainly montmorillonite with some 
allophane in Vertisols. Changes in the soil
volume, such as shrinkage when the soil 
is dry, and soil swelling
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when it is wet, 
are due principally to montmorillonitic clay in
the soil. Thus, 
a high proportion or
montmorillonite clay gives rise 
greater development of
 

to comparatively high bulk densities and 
strongly structured subsoils.
 

In the extreme south, 
in the Tropical 
Moist Forest life
where average annual zone
precipitation is about 2,200 millimeters,
the soils 
show the effects of high rainfall. They have much
lower pH values than 
soils developed under less rainfall.
this higher rainfall In
area the Mollisols
Udolls, whereas are in the suborder of
those in the 
rest of the Pacifir Survey Area 
are
in the suborder of Ustolls. 
 Most extensive are 
the Ustolls with
the great groups of Argiustolls, Duristolls, and Haplustolls.
 

1. ARGIUSTOLLS
 

Argiustoll 
have significant genetic accumulations of clay in the
subsoil. 
 A total of fourteen soils 
are classified as Typic Argiustolls. 
 Among these is the Chiltepe series
sentation is shown (a color repreon page .) The Amatit~n series is representative of this group, and 
covers 
an area 
of about 50 square
kilometers.
 

a. (AM) Amatitn Series
 
The soils of the Amatitfn series belong to

isohyperthermic family of Typic Argiustolls. 

the fine, montmorillonitic
 
They are deep, well
drained and have moderately slow runoff. 
 They have very dark
brown surface horizon that 
is moderate in content of organic matter.
The soils appear to 
have developed in 
part from comparatively old
deposits of volcanic ash and in part from the underlying tuff.
They occupy smooth 
 very gently sloping to
of the Nagrandan Plains gently sloping areas
in the vicinity of Amatitfn. These
have a relatively thin deposit of volcanic ash 

areas
 
over fine-grained


bedded tuffs.
 

A representative profile was 
obtained from a pasture near
Amatitgn-Viejo which is 'located about 
Hacienda
 

of La Paz Centri. Its 
seven kilometers northwest

color profile is seen on the opposite page. 
A 0 to 27 centimeters, .very dark brown (1OYR2/2) clay loam,brown to dark brown (1OYR4/3) when dry; moderate 

to strong, medium granular structure; hard, friable, plastic, and sticky; abundant medium andfine roots; many medium and fine interstitial 
pores; pH 6.1; gradual smooth boundary. 
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Ake 

Pepresentative Soil Horizons Of (clockwise from upper left)
 

Cosiguina (75), Amatitgn, Granada (99), And Chiltepe Soils.
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22 BI to 43 centimeters, very dark brown 
(!0YR2/2) clay

loam, dark yellowish brown (10YR4/4) when dry;
moderately strong subangular blocky structure;
hard, firm, very plastic, very sticky; abundant
fine and very fine roots; few tubular pores;
many worm casts; 
pH 6.2; gradual smooth boundary.
 

B21t 43 to 75 centimeters, dusky-red (2.5YR3/2) clay, 
reddish
brown (5YR4/4) when dry; 
very strong, coarse,
medium, and fine angular blocky structure; very
hard, firm very plastic, very sticky; few fine
roots; few fine and very fine pores; 
common thin
discontinuous clay films; pH 6.2; clear smooth

boundary.
 

B22t 75 
 to 105 centimeters, dark reddish brown (5YR3/4) heavy
clay loam with many fragments of tuff, strong
brown 
(7.5YR5/6) when dry; moderately strong,
medium, and fine angular blocky structure; 
very
hard, firm, very plastic, very sticky; few fine
and very fin, roots; 
very few very fine tubular
pores; 
commor8 thin discontinuous clay films; pH
7.0; 
clear smooii boundary.

B3 105 to 
 150 centimeters, dark reddish-brown 
(5YR3/4) clay


loam, strong brown (7.5YR5/6) when dry; moderately strong, medium and fine subangular blocky
structure; hard, firm, very plastic, very sticky;
very few very fine roots; 
very few ver'y fine
tubular pores; pH 
7.0; abrupt smooth boundary.

abrupt smooth boundary.
 

C 150 
 to 180 centimeters, brown 
to dark-brown (10YR4/3) sandy
clay loam, light brownish gray (1OYR6/2) when
dry; massive; hard, friable, slightly plastic,
slightly sticky; pH 7.1; ebrupt smooth boundary.
 
R 180 centimeters +, brown (1OYR5/3), extremely hard tuff.
 
The laboratory dnta, 
Table 34, is representative of many Typic
Argiustolls. 
 There is very little allophane in the soils.
Available phosphorus

nill 

is low in the topmost 27 centimeters, and
below that depth. Phosphorus is low, because it might be
combined with t'Oe 
free iron oxides which
amounts. Amatitfn soils are 
are present in fairly high
generally good agricultural soils,
but phosphorus is needed for most crops.
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Table 34. Amatitgn Series Laboratory Data
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... . . 
2.9 22 4.W0 0.20 2.12 9. . 2 44 9 9 9~ 9~
 

4.39 .
 
.
 . . .20 30 0.22 .X 9.5 A.9
43 4 U. 0.49I ." ... .0 0.9 

2.
B". 95.905 23 22 
2 V.2 5. ..... .9. .. 
.. 
 . 03 2.. 2. ....................... .......... .. 

. .

I I
.... 
 . .2.2.... 


Pachic Argiustolls differ from Typic Argiustolls 
in having an
unusually thick mollic epipedon. 
 These soils are extensive in
part because thev' have received increments of volcanic ash from
time to time 
durinn their develooment. Another factor mav 
be

owing to the 
strong stability of aggregates, moderate permeability
of the soils, and their excellent aeration which 
is favorable for
deep rooting of plants. Earthworms are very active in 
digesting
organic matter, and 
their casts appear on the surface in areas
where insecticides are not used. Earthworm activity may contribute
to the thickening 
of mollic horizon. 
 The San Gabriel and Olocot6n soils (see color representation 
on paqe 11-731) are typical

of this subqroup.
 

b. (SB) San Gabriel S.!:ries
 

The soils of the San GL' riel series belonq to the fine, montmorillonitic isohyperthermic family of the 
Pachic Argiustolls.
The upper part of these 
soils have developed in relatively recent
volcanic ash, 
but the "lower part 
in old deposits of volcanic ash
or alluvium. The 
soils have moderately slow permeability and
well drained. are

They occur on nearly level to stronnly sloping plains
east, northwest, and 
southwest of Malpaisillo.
 

A representative profile of 
''an Gabriel 
heavy clay loam was sampled
in a field planted to cotton. 
 The location of the sample site is
one 
kilometer east of Malpaisillo near the hinhway to La Paz Centro.
 

Ap 0 to 18 centimeters, very 
cark brown (lOYR2/2) clay loam
 
to 
clay moderate medium and fine aranular struc
ture, very dark grayish brown (IOYR3/2) when

dry, very hard to 
hard, very firm plastic, and
 
sticky; few roots; abundant pores; pH 5.7;
 
boundary abrupt and smooth.
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CI 

1U to 
 36
B21t 
centimeters, dark reddish-brown 
(5YR3/2) clay
with thick continuous clay films,
when dry; same color
very strong, angular and 
subangular
blocky structure: 
very hard,
plastic, and very firm, very
sticky, very few roots; pH
aLund ant 5.8pores; si;ooth

B22t and clear boundary.36 to 
 60 centimeters, dark reddish-brown 
(5YR3/2) clay
with some 
fine and very fine 
basaltic gravel,
very strong, medium and
structure; hard 
sine angular blocky
to very hard, 
very firm, very
plastic, and sticky; few roots; abundant pores;
thin continues, dark brown 
(7.5YR5/6) clay
films; boundary smooth and abrupt.
B23t 
 60 to 
 92 centimeters, dark reddish brown (5YR3/3) clay
with some gravel; brown to 
dark brown (7.5YR
4/4) when dry; very strong,
structure, breaking coarse prismatic
to coarse medium and fine;
angular aggreqates, 
very hard,
plastic, and sticky; 

very firm, very
 
pores; 

very few roots; abundant
pH 5.6; 

92 to 

smooth and clear boundary.
125 centimeters, dark yellowish brown (IOYR3/4)
loam yellowish brown 
(IOYR5/4) when dry;
massive; slightly hard firm, plasticand sticky,
very few roots; 
pH 6.0; abundant pores.
C2 125 to 
 148 centimeters, loamy sand, 
color as 
in horizon
 
above.
C3 148 to 
 210 centimeters, layer of light brownish-gray 
to
light yellowish brown 
(2.5YR6/3) fine sand
with fine and very fine basaltic gravel, light
gray (2.5Y7/2) when dry.
The solum of these soils deep surface textures
clay and range in thickness from 15 

are clay loam to
horizons extend 
 to 30 centimeters.
t' depths ranging from 80 to 
The B
colors 
 reddish brown 120 centimeters;
are in some
dependinq places and dark brown in others,
on 
their physiographic Position.
 

The laboratory data, 
Table 35,
subgroup of soils, which are characteristic of this
of organic 
show that the soils have a moderate content
matter from the 
surface
meters. to depths
They are well of about 60 centiis more than 
70 percent 

supplied with bases and base saturation
availabe phosphorus in all horizons. The soils are 
low in
but have medium amounts of available potassium.
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The content 
of free iron oxides is fairly high and there is a small
 
amount of allophane.
 

Table 35. 
 San Gabriel Series Laboratory Data
 

1. I 00ZI .... ... . '. 1-1,'4. "* . ... . 
A. 0- 14 22 1 47 1.30 2.M1 0.12 12 .7S.? 4.5 71 1 580.20 02 1.20 7.51 21.88

I)-9, 20.-0 70 Y4 U4.11 15.55 19 470130 '2 21 62 0.9? 1.41 0.0 11 5.8 2.7 4.00 7. 7006 7.40 0.55 0.0 9.5 37.22 34.00 73 77 41.91 29.25 I 240
Br34- t0 12 M0 48 0.06 1.12 0.20 11 S.7 4.7. 3.? 1.00 7.20 0.40 0.0 10.00 3t.93 758.8 2.8 0 2200. to61 92 44 38 0.52 Q.70 0.04 10a 5.0 6.3 2.12 f.4 17.00 13.40 0.45 0.00 7.20 81.55 82C V2.125 32 46.10 50.541 200s0 Is 0.7 0.07 0.04 10 0.0 6.8 2.50 9.4 . 00.8 0.50 0.?0 0.42 31.02 73 42.04 24.50 1 220 

The subgroup of Duric Argiustolls differ from the Typic Argiustolls
in having a horizon at least 15-centimeters thick that contains
many fragments of duripan. 
 These fragments comprise less than 20
percent of the horizon by volume and do 
not appreciably hinder the
penetration of planf 
 'oots. Two series, the Bella Cruz and San
uis, are classed a r"-ric Argiustolls. A description of the San
Luis series is presented below.
 

c. (SL) San Luis Series
 

The San 
Luis series is a member of the fine, montmorillonitic,

isohyerthermic family of Duric Argiustolls. 
 The soils have formed
in al 
uvium that consists dominantely of volcanic ash overlying
alluvium washed from tuffaceous shale and fine-grained sandstone.

The soils have 
a very dark brown surface layer that is moderately
high iI organic matter, and 
an argillic B horizon that has 
a broken
or frag~iental duripan 
in its lower portion. The material below the
fragmental duripan is a buried soil, 
and has a texture of clay
loam, silty clay loam~or clay.
 

The San Luis soils are closely associated with the Montelimar soils
which are Typic Durandepts.
 

A representative prcfile 
was sampled from a field 
in irrigated
sugar cane located 1,200 meters northwest of the hacienda San Luis
 
near the Pacific coast.
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Ap 0 to 25 centimeters, very dark brown 
(1OYR2/2) clay
loam, brown 
to 
dark grayish brown (IOYR4/2.5)
when dry; weak, medium subangular blocky; hard,
friable, slightly sticky, slightly plastic;
abundant roots; pH 6.5; 
abrupt smooth bound
ary.


BI 25 to 47 centimeters, 
very dark brown (1OYR2/2) clay,
brown to 
dark grayish brown 
(IOYR4/2.5) when
dry; moderate, coarse and medium subangular
blocky; 
very hard, 
firm to friable, plastic,
and sticky; abundant roots; 
pH 6.5; clear
 
smooth boundary.
B2 1t 47 
 to 55 
centimeters, 
very dark brown (IOYR2/2) clay,
very dark grayish brown 
(IOYR3/2) when dry;
moderate 
to strong,
ture; coarse prismatic 
strucvery hard, firm, plastic, and sticky;
abundant roots; 
common tubular pores; pH 6.5;
clear wavy boundary.


l1Cm 
 55 
 to 70 centimeters, 
similar to 
the horizon above but
approximately 80 percent consists of duripan
fragments of 
lotw bulk density. These are
subaular to

from 3 to 

anqular and range in diameter
about 
0 centimeters. 
 They are
very hard to extremely hard when dry, and
very firm when moist. 
 The color of
fracture is brown a fresh

(10YR4/3) when moist, pale
brown (IOYR6/3) when dry; 
these fragments
are 
not penetrated by plant roots.
 

IIIB22t 70 
 to 95 centimeters, 
very dark grayish-brown (IOYR3/2)
clay, dark brown (IOYR3/3) when dry;
moderate to fine,
strong subanQular blocky; hard,
firm, plastic"and sticky;

fine tubular pores; pH 6.3; 

few fine roots; few
 
clear smooth


boundary.
 
IIIB 23 t 95 
 to 
 135 centimeters, dark yellowish-brown (IOYR3/4)
clay, brown (IOYR5/3) when dry;
strong, moderate to
coarse and medium subangular blocky;
very hard, firm, stickyand plastic; few
fine roots; pH 5.9; 
clear smooth boundary.
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IIIB3 135 to 
 175 centimeters, (lark yellowish-brown (10YR4/4)
 
clay, yellowish brown (IOYR5/4) when dry;

moderate to strong, coarse and medium prismatic structure; very hard, firm, plastic,and

sticky; few fine roots; 
clear smooth boundary.
 

IIC 175 to 200 	centimeters grayish brown (1OYR4/1) gravell

coarse sand, brown (1OYR5/2) when dry; sing 
e
grain; 
loose when dry or moist, nonplastic,
 
and nonsticky; very porous devoid of plant
 
roots.
 

Depth 
to the horizon that contains the hardpan fragments ranges

from 40 to 60 centimeters. This horizon ranges from 10 to 
20
centimete's in thickness. 
 The IIC horizon of gravelly coarse sand

is not present everywhere.
 

Data in Table 36, 
show that the San Luis soils are well supplied
with bases and have high base saturation. They are high in
available phosphorus and potassium in the Ap and B, horizons which
could be due to use of fertilizers. Phosphorus is low and

potassium is medium in the lower subsoil. 
 Free iron oxides are
 
low except in the Ap horizon.
 

Table 36. 
 San Luis Series Laboratory Data
 

A. 0- 25 20 4 1 55 3.72 0.40 0.28 13 .5 0.8 2.87 0. 4 .3 25.40 2.20 0. 0 3.00 1.122.25 7 37.0748 2lw 7 55.54 U 920I. 25- 47 20 37 .143 3..0 0.12 22 0.5 7.1 2. 0 2.4 4.20 0.40 0.40 2.00 20.0 44.60 44.00 7427 37.27 24.74 52 5704?- 55 la 33 4 ? 0.22 1.54 0.08 22 7.1 
8. 

0.5 0.55 9.4 22.80 0.5010. 0 1.20 20.6 45.22 40.20 7TI U 42.25 2 .52 1 2 3 370I,, 70- 25 25 27 3 0.54 .00O 0 0.2 7.O 0.53 2.40 0.00 0.05 0.70 20. 41.75 78 45.28 a7.20 3 240
NB... '$-233 27 47 3 0.1 0.33 0.04 5 6. 3.20 27.20 2. 0 O.20 0.8 5 2.31 40.4 40 4 .32 31.00 2 560 

.111 *.11 . g "C. I,1.0 

Aquic Argiustoll are 
a subgroup of Argiustolls that have characteristics associated 	with wetness. 
 Only two Aquic Argiustoll

have been observed in the Pacific Survey Area. 
 The Realejo series,
about six kilometers 
south of Chinandega, 	is representative of
 
this group.
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d. (EJ) El Realejo Series
 

El 	 Realejo series 
are members of 
the fine
isohyperthermic family of Aquic Argiustoll. 
loamy, montmorillonitic,
 

These soils
and 	 are deep
have forried in recent volcanic ash. They
the broad, nearly 	 occur on parts of
level plains 
south of Chinandeqa. El 
 Realejo
series have moderate permeability and
two eight millimeters 	
small manoanese concretions,
to 
 in 
diameter, throughout a part of the
profile. The 
soils are affected by 
a fluctuating 
 water table
and are mottled due 
 reducing conditions during
El Realejo soils are 

to 
associated with the 

the wet season.
 
Chinandega, El 
 Ingenio,
Vertic soils, and Vertisols. 
 They are similar to 
the Goyena
soils, 
but the latter have 
a less developed B horizon which


overlies 
an old buried clay soil.
 
A representative profile of 
El 	Realejo clayey loam was 
sampled
from an 
almost flat field planted 
to 	cotton located about
kilometers northeast of the 	 two
railway station of El 
Realejo. It 
has
the 
following characteristics:
 

Ap 0 
 to 12 centimeters, very dark 
brown (1OYR2/2) clay

loam, dark 
gray brown (IOYR4/2) when
moderate, medium and 	

dry;

fine granular structure;
hard, friable, plastic, 
and sticky; abundant
 

very fine roots; 
many very fine pores; pH 6.3;

boundary clear and smooth.
 

A1 2 12 to 30 
centimeters, very dark grayish-brown (1OYR3/2)

clay loam, 
brown to dark brown (10YR4/3) when
dry; weak, 
fine granular structure; hard,
friable, plastic, 
and sticky; moderate number
of very fine roots, many very 
fine pores;

few hard manganese concretions, 2 to 
4 millimeters in diameter, black inside and reddish
brown outside; pH 6.3; boundary clear and

smooth.
 

A3 30 to 
 49 	centimeters, dark yellowish-brown (10YR3/4)

heavy clay loam, very 
light brown IOYR7/4)
when dry; few small, 
faint mottles, very dark
brown 
(1OYR2/2) when moist; moderately weak,
medium and 
fine subangular blocky 
structure
that breaks down 
to 
fine granular aggregates,
hard, friable, plastic, sticky; 
few very fine
 
roots; many very fine 
pores; few manganese
concretions, 
2 to 8 millimeters 
in 	diameter;
as 	in horizon above; pH 6.5, 
boundary gradual

and smooth.
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L2 1 49 to 79 centimeters, dark yellowish-brown (10YR4/4)
heavy clay 13am, very light brown (1OYR7/4) 
when dry; few medium, well defined mottles, 
same color as above; moderate, fine and me
dium subangular bloky; hard, friable, plas
tic and sticky; very few roots; many very 
fine pores; few manganese concretions, 2 to 8 
millimeters in diameter; pH 6.5; boundary 
clear and smooth. 

B2 2 79 to 105 centimeters, yellowish-brown (1OYR5/8) heavy 
clay loam, and very pale brown (10YR8/4) whendry; few medium, well defined mottles, very
dark brown (1OYR2/2) when moist; moderate, 
fine and medium subangular blocky; hard, firm, 
plastic and sticky; very few fine roots; many 
very fine pores; few manganese concretions, 2 
to 8 millimeters in diameter; pH 6.5; boundary
clear and smooth. 

B3 105 to 119 	centimeters, yellowish-brown (1OYR5/4) loam,
 
vcy pale brown (1OYR8/4) when dry; few fine
 
faint mottles, very dark brown (10YR2/2) when
 
moist; weak, fine and medium subangular blocky
 
structure; hard, friable, slightly plastic,

and sticky; no roots; many very fine pores;

few manqanese concretions, 2 to 5 millimeters
 
in diameter; pH 6.6; boundary clear and 
smooth.
 

119
C1 to 140 centimeters +, light-brown (10YR6/3) loam,
 
light gray (10YR7/2) when dry; massive; slight
ly hard, friable, slightly plastic, and sticky;
 
no 
roots; many very fine pores; some manganese

concretions, 2 to 5 millimeters in diameter;
 
pll 6.6.
 

The thickness of the solum ranges from 90 
to 130 centimeters. The

major part of the profile has some manganese concretions. The
 
mollic epipedon in these soils 
ranges in thickness 	from 40 to 55
 
centimeters. Surface textures are loam 
in some places. The B
horizon range in 
thickness from 50 to 75 centimeters; their tex
ture varies from clay loam 
to light clay. The depth to mottles
 
varies from 30 to 45 centimeters.
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The laboratory data. Tableamount 3, shot thai1of organic matter in 
the soils have a highamounts below to 

0:c s-irface 
horizon and moderate
a depth of about 50
iiigh centimeters.
in exchangeable base and 
'he soils 
are


70 percent have base saturation of more
in most horizons. than
low in Available potassium is
the subsoi), 
although generally
values for this
Available phosphorus profile arp medium.
':s very low. 
 Free iron 
oxides
they may have combined with are high and
the phosphates 

able 

to make them unavail.
to plants.
 

Table 37. 
 El Realejo Series 
Laboratory Data
 

A 2323 xAo )1 3.71 6.4 ~ j ~ ~ I* .0 7jA, 0-1 .3 . 0 ~ 2 0 380 0150. 7 33* . 610 37. 4. 7 84 * *~ 16. t 3

/
Au .0 0.598 79j 33 '3.20 I1.0 14.q3 M2j o.24 7 0..63 7' 

Is 79 44.7 21.8 2.3 4.A .a, 0 . 4 .40 
328,*z:-111
5] V 2I 0.270.2 0.6 

0.075 41.7346. 2.8 ;::2/1 b.IuG.3o.Q::
II 3". 3.5-o78 92 5. .1 23' Wx. 


.
 1 
 2 0 1 0.0 4..] 41.52 ? 481.0 2e,' I I0 

2, DURUSTOLLS 

Durustolls 
are 
another great group of Ustolls that
pan within 
one meter'of the surface. have a durithe Pacific Survey Area and 
Typic Durustolls 
occur
duripan and have an in
 

are argilic horizor
well drained. above the
are 
Typic Durustolls. The Zambrano and Diriamba soils
The Diriamba sr~ries 
is described below.
 

a . (D1). Diriamba Series
 

The Diriamba series 
comprises Typic Durustolls, members of the
 
fine montmorillonitic, 


isohyperthermic
generally deep family. 
 The soils are

B horizon, 

and have moderately slow permeability,and a hardpan at a clayey
depths ranging from 30 to 
60
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is f; C to,' ;' C I " a n i )r zm' t: 1y 0'J 'e '0. rfere Ir- tl h e rm ,ab i of 	 a1:1 ty ..at. r, 	 ro ,tts o c thesubstratum throuQ cracks and opeainqs in the pan. The sail isdeveloped nrincirall, in volcanic ash that has been deposited ondissected upland plains. 
 The lower substratum 4n many places consists Of somewhat oravelly material formed by decomposition of the
underlying conqlomerate or pyroclastic 
rock. The soil occurs at
elevations of about 
450 meters above 
sea level.
 

A representative profile of Diriamba clay loam, below, was 
sampled
in a pasture about five 
kilometers south of the cf
town Diriamba.
A color representation of the Diriamba series is shown on page

11-731.
 

All 0 to 
 15 centimeters, dark-brown 
(7.5YR3/2) silty clay
loam, 
brown to dark brown (10YR4/3) when dry;

strong, medium and fine 
granular structure;

hard, friable, plastic,and sticky; abundant
 
very fine roots; many very fine interstitial
 
pores; many 
worm casts; pH 6.3; clear smooth
 
boundary.
 

A1 2 15 to 36 	centimeters, dark reddish-brown (5YR2.5/2)

clay loam, dark brown (7.5YR3/2) when dry;
strong, 
fine and very fine subangular blocky
 
structure; hard, friable, plastic and sticky;

abundant very fine roots; 
common very firie

interstitial pores; 
pH 6.2; clear smooth
 
boundary.
 

B2 36 to 54 	centimeters, 
dark reddish-brown (5YR2.5/2)

clay loam, dark brown (7.5YR3/2) when dry;

moderate, medium and fine su!angular blocky
 
structure; hard, friable, 
very plastic, very

sticky; abundant very fine roots; 
common
 
very fine interstitial pores; 
few worm holes

and casts; pH 6.2; abrupt smooth 
boundary.
 

IICm 54 to 
 74 centimeters, 
dark reddish-brown (5YR3/4)

duripan, abouc 
30 percent is brown to 
dark
 
brown (7.5YR4/4) yellowish-brown (10YR5/6)

when dry; extremely hard to 
indurated,

continuous but fractured; abrupt smooth
 
boundary.
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IIIAb 
 74 
 to 92 	centimeters, dark-brown (7.5YR3/2) loam,
dark yellowish brown 
(IOYR4/4) when dry;
moderate, medium and fine subangular

blocky structure; hard, friable, plastic,
and sticky; 
few very fine roots; common
very fine tubular pores; pH 6.3; 
clear
s1.3oth boundary.
 

IIIB2b 
 92 to 
 120 centimeters, dark reddish-brown 
(5YR3/2)
clay, brown to 
dark brown (IOYR4/3) when
dry; moderate, medium subangular blocky
structure; hard, firm, plastic, and sticky;
few very fine roots; many very fine tubular pores; pH 6.3; 
clear smooth boundary.
II1Cib 
 120 to 150 centimeters, dark-brown 
(7.5YR3/2) sandy

clay loam with Few fine white, yellow,
and gray mottles; massive; slightly hard,
firm, plastic, and sticky; very
common
fine interstitial 
pores; 
pH 6.4.
Depth 
to the Duripan ranges from 30 
to 65 centimeters, and the
number of fractures varies 
considerably.
pan ranges 	 Thickness of
from 15 	 the hardto 30 centimeters. 


are silt loam, clay loam, 	
Texture of the surface soil


generally deep 	 or silty clay loam.
to moderately deep 	 The soils are

predominantly moderately shallow 

on the smoother slopes, but
to shallow on 	
are
 

the strongly sloping and 	moderately steep areas.
 
The laboratory data, 
Table 38,
ides 	 show an accumulation of
in the argillic horizon. 	 iron ox-
Field estimation of
used rather than textures was
laboratory descriptions because of discrepancies.
It is likely that dispersion in 
the laboratory
Available n~hosphate 	 was not comnlete.
is low 
in the surface and
the profile. Allophane content 	 nil in the rest of
is not
free iron oxides is high. 	

high, but the amount of
The 
iron oxides could combine with the
phosphate and make it unavailable.
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Table 38. l)iriamba Series Laboratory Data
 

A, u- 15 lo jo Y j 5.16 a. m2 ] .3. 11 4.10 9.1 17.w 00 7 SO 2.50 11.25 34.96 U8.07 71 81 36.3 21.1 1)A. 15- 3u 32 .3 2. 1.79 3.12 0.119 1 6.2 
so 

. x 
. 5. 

., 5.0 1.0o . 6.8 . .50 1...S. 37.0D 2.52 6.. 7 32.s 25. 2 
t 36- 5.4 j3 29 A 7.-a 2.55 0.112 '! .2 6. .. .O 08 93.7 850 5.08.ZA. 74- 92 3 33 24 I.22 72 6.6 l 

.3 20 7.0 3o.900.71 0o.o 6.3 . o870.8 6278 .6 2753 2.3 I 7.7I 6.80 0. 0.70 77.89 2952 20..3 250 
8.7 27.8 


238,. 92-11. 30 


70 7" 4 228 
20 82 0.68 1.1, 0.050 72 6.3 4.7 2.62 8.38 9.'- .*0w 6.80 o. " 0.30 6.8?7

MCI 720-750 .7 24 29 0.5 0.0 0 
b85 27.9M 76 73 37.8 88.)3 9?8

U.7 12 6.4 6.6 7.56 1.33 9.5 .60 6.00 0.55 0.05 6.25 24.6:, 20.72 75 S9 29.1 t..5 2 46 

3. HAPLUSTOLLS
 

The great group of Haplustolls differs 
from that of Argiustolls

in lacking an argillic horizor,. The 
soils may be thought of as
being younger than those of Argiustolls or, at least, their profiles have 
not been altered 
as much as those Argiustolls. The

subgroups in the Pacific area., 
are Typic Haplustolls, Cumulic

Haplustolls, Pachic HaplustolIs, Vertic 
Haplustolls, Lithic Haplustolis, 
Fluventic Haplustolls, Aquic Fluventic Haplustolls, 
and
Aquic Haplustolls.
 

Ty ic Haplustolls are more than 5 0-centimeters deep, have a
 
mo lic epipedon that 
is less than 50-centimeters thick, and 
have
 a regular decrease in organic matter with depth to 
a level of

0.5 percent or less withii 
a depth of 
1.25 meters of the surface.

They may have a cambic horizon, but 
not a salic hcrizon within
75 centimeters of 
the surface, nor 
cracks more than one-centi
meter wide and 50-centimeters deep. 
 Padre Ramos series is a

representative of the 
Typic laplustoll.
 

a. (PR) Padre Rimos Ser'ies 

The soils of the O adre Pamos series belonn to 
the fine montmorillonitic isnhvnerthermic 
familv of Tynic Hailustolls. The soils
 
are deen, well 
drained, anid have moderatel, slow permeability.
They nccur at elevations ranninn from 20 to 
200 meters above sea
level a,.1 on slopes raroinq from nearly level 
to stronnly slopinq.
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(0 to 15 percent.) Extensive 
areas
to 30 percent. have slopes ranging from 15
The soils 
are underlaid 
by basalt, but have developed principally 
in volcanic ash 
and colluvial 
material 
consisting of ash and 
basaltic material.
 
A representative Profile of Padre Ramos 
clay
a field of cotton about six 

loam was sampled in
kilometers northeast of TonalS.
 

Ap 0 to 16 centimeters, 
very dark grayish-brown (IOYR
3/2) clay, brown 
(10YR5/3) 
when dry; strong,
medium and fine granular structure;

hard, firm, plastic, 

very

and sticky; common 
fine
roots; many fine and very fine interstitialpores; 
pH 6.4; 
clear smooth 
lower boundary.
 

A3 16 to 
 38 centimeters, dark-brown 
(7.5YR3/2) clay

loam; brown 
to dark brown (1OYR4/3) when
dry; moderately strong, coarse, and 
medium
subangular blocky structure, very hard,firm, plastic, and 
sticky; 
few very fine
roots; common 
very fine tubular pores;
worm holes and 

some
 
worn 
casts; pH 6.6; gradual


smooth boundary.
 
(B)1 1 38 to 
 70 centimeters, dark 
reddish-brown 
(5YR3/3)


clay loam, dark 
brown to 
brown (1OYR4/3)
when dry; moderately strong, 
coarse subangular blocky structure; very hard, firm,
plastic, and sticky; 
very few very fine
roots; few very fine tubular pores; pH 6.5;diffuse smooth boundary.
 
(B)12 70 
 to 116 centimeters, dark 
reddish-brown 
(5YR3/3)


clay loam, dark yellowish brown 
(IOYR4/4)

when dry; moderately strong, 
coarse subangular blocky structure; very 
few very
fine roots; 
few very fine tubular pores;

pH 6.5; gradual 
smooth boundary.


(B)13 116 
 to 140 centimeters, dark 
reddish-brown 
(5YR3/3)

sandy clay loam, yellowish 
brown (1OYR5/4)
when dry; moderate, medium to fine subangular blocky structure; 
very hard, firm,
plastic, 
and sticky; 
very few very fine
roots; 
few very fine tubular pores; pH 6.4;
gradual smooth boundary. 
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C1 140 to 163 	centimeters, dark reddish-brown (5YR3/4)
 
sandy clay loam, brownish yellow (10YR6/6)
 
when dry; weak, medium, and fine subangular

blocky structure; slightly hard, friable,
 
slightly plastic, slightly sticky; very fev4
 
very fine roots; common very fine tubular
 
pores; p1l 6.5; clear smooth boundary.
 

C2 163 to 180 	centimeters +, dark yellowish-brown (IOYR 
3/4) sandy loa.,, light yellowish brown 
(10YR6/4) when dry; massive; slightly hard, 
very friable, nonplast-c, nonsticky; no 
plant roots, many fine and very fine inter
stitial pores; pI 6.5. 

The laboratory data, Table 9, are characteristics of Typic

Haplustoils. It can be seen that the amount of allophane is
 
small, the free iron oxides are so high that they may have 
com
bined with the phosphate, making it unavailable to plants.

Available potassi.:m is medium.
 

Table 39. Padre Ramos Series Laboratory Data
 

A. 0- 16 33 31 34 1.742 3.028 0.140 12 1.4 4.3 3.20 V.2 16.00 4.00 0.34 060 5.20 28.50 24.40 72 45 30.2 17.$ 1. 160 

A, 16- 30 32 )2 34 1.031 1.777 0.077 13 0.4 4.5 5.70 5.3 17.80 ." 0.30 0.40 8.20 37.70 20.00 70 " 33.1 18.3 0.2 52 

(1. 36- '0 33 21 36 0.454 0.780 0.031 12 4.5 4.5 4.75 9.4 15.20 4.00 0.45 0.20 4.00 27.55 2?.40 71 47 35.4 22.5 O.5 25 

(8). 70-11 32 34 32 0.432 7.07 0.040 16 4.5 4. 50 5.4 7V 4.0 .0 0 10 0.2$ 5.20 30.3 24.40 73 3 379.1 22.6 0.7 33 

(0), 116-1-0 45 34 37 0.432 0.111 0.025 7 6.4 6.6 4.87 7.3 14.40 1.60 0.75 0.20 9.00 37.15 20.0O 72 oi5 33.3 21.0 0. 34 

C 140-163 50 3 37 0.33 
6 

0.579 0.027 12 6.5 4.7 3.75 9. 3 74. .o 0 .73 0.20 7.20 20 4.20 774 34 32O.3. 4.0 23 

C . 46 14 11 0.242 0.444 0.012 22 4.5 6.5 3. 2 1.2 75.70 5.70 0.75 0.15 4.2 27.30 23.20 75 52 31 - 2.71 70.0 t8 

Cumulic Haplustolls differ from Typic Haplustolls in having a
 
very thick mollic epipedon, one iii which the organic matter
 
content decreases irregularly and even at a depth of 1.25
 
meters is 0.5 percent or more. The Papalonal series is repre
sentative of this group of soils.
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b. (PP) Papalonal Series
 

The soils of 
the Papalonal series 
are members of the 
fine, montmorillonitic, isohyperthermic, family of Cumulic Haplustolls.
They are 
deep, well 
drained soils of moderate permeability.
occupy nearly level alluvial They
 
meters plains of elevations of about
above 
sea level. The soils have a very 

90
 
A horizon and thick clay loam
a weakly developed, of heavy clay loam.
developed from alluvium washed from adjacent higher lying 
soils.
 
A representative profile of Papalonal clayey
a wooded area loam was sampled in
 

They are
 

eight kilometers 
southeast of Malpaisillo.
 

A11 0 to 
 ?0 centimeters, 
very dark-brown (1OYR2.5/2) clay
loam, ddrk grayish brown 
(10YR,/2) when 
dry;
coarse 
subangular blocky structure; moderately strong, slightly hard, 
friable, plastic
and sticky; plentiful 
fine roots; many pores;
pH 7.4; boundary uniform and clear.

A1 2 20 to 65 centimeters, black 
(1OYR2/1) clay loam, dark


grayish brown 
(10YR4/2) when dry; 
coarse,
medium, and 
fine s'bangular blocky structure;
moderately strong, 
slightly hard, friable,
plastic, and sticky; plentiful 
fine roots;
many pores; pH 6.6; boundary uniform and
 
diffused.
 

65
A1 3 to 94 centimeters, very dark brown 
(1OYR2/2) heavy
clay loam, dark grayish brown 
(1OYR4/2) when
dry; moderately strong, 
coarse, medium, and
fine subangular blocky structure; 
hard,
able, very plastic, and 
fri

sticky; plentiful fine
roots; many pores; pH 6.3; boundary uniform
 
and gradual.
 

A3 94 
 to 127 centimeters, 
very dark grayish-brown (lOYR

3/2) light clay, 
dark brown to brown (lOYR
4/3) when dry; moderate, coarse, medium and
fine, subangular blocky structure; 
hard,
friable, very plasticand sticky; plentiful
fine roots; 
many pores; 
pH 6.3; boundary

uniform and diffused.
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(B) 	 127 to 145 centimeters, dark-brown (7.5YR3/2) heavy

clay loam; dark brown to brown (10YR4/3)

when dry; moderate, medium and fine sub
angular blocky structure; slightly; ha u,
friable, very plastic, and 
sticky; plentiful

'ine roots; pH 6.3; abundant pores.
 

The A horizon of the 	 Papalonal soils ranqe in thickness from 70to 130 centimeters; textures are 
heavy loam to clayey 	loam. Textures of the B horizon are 
clay loam to clay.
 

The irregular decrease in organic matter with 
depth is shown in
Table 40, along with 	other laboratory data, The iron oxides also
 vary irregularly with depth, 
 The soils have medium amounts of
available Potassium and Practically rio 
available Phosphorus 	below
20-centimeters of the surface, which may have had 
an application
of fertilizer. The soils are 
moderately high in excharigeable

bases 
and have high base saturation.
 

Tahle 40. 
 PaDalonal Series Laboratory Data
 

..... .... . . ........ ... . ... .... " . , , o , ,.' 

A . 0- 0 30 43 36 4.13 710 0.10 53 7.4 1.7 15.0 1 .6 24.00 1.0 0.03 2.50 3 1.33 1. IS 3 I0 40.3 %3.7 4.0 422A 2. 654 2? 41 32 2.66 4.54 0.163 16 6.6 6.0 3.20 0.68 2.3 16.10 3.40 0.55 0.6 8.30 2.70 35.70 7. 42.t 0.3 2.62 57.8 6
A., 63- 75 23 3 34 1.46 3.351 0.062 	 1Is 6.3 6.6 2.60 9.0 14.20 4.10 0. 0 0.5 7.00 37.03 X4.21 62 8Z 37.6 58.6 1.0 235 
A, 94-127 32 34 34 0."6 1.49 0.06 14 6.3 8.6 3.13 . 1.20 4.60 0.30 0.13 8.00 24.93130.40 AS 6 3i 32.1 16.3

1)527.142 43 27 30 O.S] 2 
0.2 22. 

0. 0.036
9 15 6.3 6.6 2.12 9.1 7.0 3.60 U.33 0.70 7.00 25.63 7.73 60V 2 34 6 19.4 0.5 330 

Pachic Haplustolls differ from Typic Haplustolls 
in having a
Mollic epipedon that 
is more than 50-centimeters thick. 
 They
differ from Cumulic Haplustolls in having less then 0.5 percent organic matter at 
a depth of 1.25 meters below the surface. One series, 
La Gloria is classed 	as a Pachic Haplustoll.
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c. (LO) La Gloria Series
 
The soils of La Gloria series are members of the fine loamy, montmorillonitic, isohyperthermic family of Pachic Haplustolls, and
are 
formed from transported volcanic ash, part of which may have
been reworked by water. 
 The soils are 
deep, well drained, and
have moderate permeability.
 
They occur on nearly level 
slopes southeast of Tisma and adjoin
the Zambrano soils which they are 
similar to 
in color but differ
in that they lack a duripan.
 
A representative profile of La Gloria loam was 
obtained from a
field three kilometers southeast of Tisma.
 

A 
 0 to 15 
centimeters, very dark grayish-brown (10R
3/2) 
loam, yellowish brown 
(IOYR5/4) when dry;
moderately strong, 
coarse granular structure;
slightly hard, friable, slightly plastic, and
slightly sticky; 
abundant fine roots; many
very fine pores; pH 6.4; 
boundary clear and
smooth,
 
(B) 15
11 to 
 40 centimeters, very dark grayish-brown (IOYR
3/2), loam, yellowish brown 
(IOYR4/3) when dry;
moderate, medium subangular blocky structure;
hard, friable, slightly plastic, and slightly
sticky; plentiful fine roots; many very fine
pores; pH 6.5; boundary clear and smooth.
 
(B)12 40 to 
 65 centimeters, dark-brown 
(7.5YR3/2) loam,
dark yellowish brown 
(10')R5/4) 
when dry; moderate, fine and medium subangular blocky
structure; slightly hard, friable, slightly
plastic, and slightly sticky; plentiful 
fine
roots; many very fine pores; pH 6.6; boundary


gradual 
and smooth.
 
13 65 to
(B) 90 centimeters, dark yellowish-brown (10R3/3)


sandy loam, yellowish brown (IOYR6/6) when
dry; moderate, medium and fine subangular
blocky structure; slightly hard, friable,
slightly plastic, and slightly sticky;
plentiful fine roots; many very fine pores;
pH 6.6; boundary gradual and 
smooth.
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B3 90 to 115 	centimeters, dark yellowish-brown (10R4/4)
 
loam, brownish yellow (1OYR7/6) when dry;
 
weak, medium and fine subangular blocky struc
ture; slightly hard, friable, slightly plas
tic, and slightly sticky; few fine roots;
 
many very fine pores; pH 6.7; boundary clear
 
and smooth.
 

IICI 115 to 135 	centimeters, olive brown (2.5Y4/4) loam,
 
white (2.5f8/2) when dry; massive; hard,
 
friable, slightly plastic and slightly

sticky; very few fine roots; many very fine
 
pores; pH 6.8; boundary abrupt and smooth.
 

IIC2 135 to 150 	centimeters +, olive brown (2.5f4/4) loamy
 
sand, pale yellow (2.5f7/4) when dry; massive
 
to single grain; soft to loose, very friable,
 
nonplastic, and nonsticky; very few fine
 
roots; many very fine pores.
 

The mollic epipedon has a thickness of more than 50 centimeters.
 
Some fine fragments of the duripan are present in the B3 horizon
 
in some places.
 

The data Table 41 show that the La Gloria soils are high in
 
exchangeable bases and have high base saturation. They are
 
moderately high in organic matter in the upper two horizons and
 
have a considerable amount even to a depth one meter. The
 
soils are high in free iron oxides.
 

Table 41, La Gloria Series Laboratory Data
 

. 0- 1 9 37 0) 31 2.36 4.07 0.184 I3 1.. 6.6 3 0 24.4 7.20 0.15 4.50 10.0 46.25 40.0 76 t0 37.6 22.6 53 500 

(M, Is- .0 3 3) 1 11a 2.03 0.410 1, 1 .2 6.9 ).JY 24.0 2.40 0. 3D 2.23 11.0 43.33 37.V4 75 5 39.4 24.1 5 SOU 
W, ..- IS SO 27 2 0.59 1.02 0.O3 15 6.4 6.8 3.0 2,.2 4.00 0.50 0. t 70 .C 42.4 30.54 " .4.,? 26.8 2 16a 

M) 6- .0 0 M. aOD1 12 66 . 42 2.0 .0 0.45 7S 0 7.0 49.34 5.277 70 a ? 14.23.7 4 2 74 
(67 4.8 .? 0.6 26.4 7.t 0.4 70.0.J 
63 90-773 42 42 11 23 037 0.047 3 4.7 7.0 4.62 33.40 1220 0.6) 1. ., '2 0 3 282 

oc. 115.1-u 50 42 8 0.74 0.2 0.013 6B 7.0 2. 0 32.20 12.40 1.0 53.2 47.74 87 4., . 174 206 
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Vertic subgroups are 
soils of a great group that 
intergrade to
Vertisols and have significant properties of Vertisols.
erally vertic interqrades 	 Genare 
lower in percent of fine clay or
the clay shrinks less 
on drying than
They are not 	 the clay of Vertisols.
so 	difficult to 
work as Vertisols,
meability is moderately slow compared 	
and their per

to 
slow and very slow for
the Vertisols.
 

Extensive 
areas 
in the Pacific Survey Area have
a series name 	 not been given
but have been mapped as
these 	 Vertic soils. Most all
are Vertic Haplustolls. 	 of
Representative of the Vertic
Haplustolls is the Chilamatillo series.
 

d. (C) Chilamatillo Series
 
The soils 
of 	the Chilamatillo series 
are members of the fine,
montmorillonitic, isohyperthermic family of Vertic Haplustolls.
They occur on a smooth, nearly level
underlain by tuffs, 	

to undulating plains
some of which may have been laid
water. 
 A layer of volcanic ash 	 down in
 
most 	 has been deposited on
of this tuff. This 	 top of
layer is 40 -centimeters or more
at the southern limits near 	 thick
Tipitapa,
north and northeast and 	

but it thins out to the
is 	not apparent north of San
road junction about 13 	 Benito, 
a
kilometers north of Tipitapa.
thicker parts, 	 In the
the soil that has 
developed has 
a few fragments
of 	talpetate (duripan), but
lacking, the soil 	
in the thin ash or where it
has developed mainly from the 

is
 
and has no 	 underlying tuff
talpetate fragments. Chilamatillo soils
moderately shallow, well 	 are deep to
drained~and have moderately slow
permeability.
 

A representative profile 
of 	Chilamatillo clay was
of 	cotton sampled in 
field
about 2.5 kilometers 
northeast of the
ta 	Marfa. settlement of San-
Its color representation is 
shown on 
page 11-693.
 
A/Bp 
 0 	to 
 22 	centimeters, dusky-red (2.5YR3/2) clay
reddish-brown 
(5YR4/4) when 
dry; strong,
medium to 
fine granular structure; hard,
firm to 
friable, very plastic, very sticky;
abundant fine roots; 
common 
fine tubular
pores; many 
interstitial 
pores; 
pH 	5.7;
abrupt smooth 
boundary.
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B11 22 to 
 36 	centimeters, dark reddish-brown to dusky-red

(2.5fR3/3) clay, dark yellowish brown 
(IOYR

4/4) when dry; moderate, coarse subanqular

blocky structure which breaks 
down to medium
 
and fine subangular aggregates; hard, firm,
plasticand sticky, few fine and very fine
 
roots; common fine tubular pores; pH 6.0;

gradual smooth boundary.
 

B12 36 to 
 58 	centimeters, dark reddish-brown (5R3/3) clay

loam, yellowish brown (10YR5/6) when dry;
structure similar to horizon above; hard,

firm, plastic,and sticky; few fine roots;
 
common fine and very tubular pores; pH 5.5;

gradual smooth boundary.
 

(B)13 58 to 
 76 	centimeters, dark reddish-brown (5fR3/4) loam
 
with some fine gravel; brownish yellow (IOYR
6/6) 
when dry; moderate, 	coarse subangular

blocky structure which breaks down 
to medium
 
and fine subangular aggregates; hard, firm,
slightly plastic, and slightly sticky; very

few fine roots; few 	fine and very fine
 
tubular pores;pH 5.8; gradual smooth 
boundary.
 

to
C1 76 98 	centimeters, yellowish-brown to dark yellowish
brown (10R4.5/4) loam with 
some fine gravel,

pale brown (10R6/3) when dry; massive; hard,

firm, slightly plastic, nonsticky; very few

fine roots; many fine and very fine 
inter
stitial 
pores; pH 6.0; abrupt smooth boundary.
 

C2 98 centimeters +, pale-brown, very hard 
tuff, difficult to
 
penetrate with spade 
or auger.
 

Laboratory dataTable 42, 
indicate that this soil 
contains a small
to 	moderate 
amount of allcphane, but the 
content of iron 
is 	very
high. 
 Available potassium is low and available phosphorous is
almost zero. Apparently, iron has combined with the phosphorous

and rendered it unavailable.
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Table 42. Chilamatillo Series Laboratory Data
 

o~ i ~ ~~~~...... .....,:......
 ,.......
 ,ii
 
(4. 0 0 14.35 57402.0 5

(ED s-Sc 
I,0 0- I 0.0 . 

. 0.91 9.3 y219.20 0 2.05 0.7.5740 4 04a .o 3: 4. 0.3 0..W 10 
0S-t .'S' $ '. .302 0.72 0.'1 0.5Ia2 

.09 .. 0 53 5. . 
340 0 0.21 0 03. 40.45 40.84 

7 .1Ij . 0. a. 
0. 
 0.72 7 5.719.0 14.40 3.27d 60 0.35 (.2 3 05 

1.03 0.05,1 2 
.0 44.5 40.3.0. 30 4, 6.4 4.77 9 

1135.0 -5 3 1.0 3.83.0 45.00 0.40 0.00 .0 50.50O47.3 3 79 51.1 23.7 0.5 33 

Two soil 
series, Gil Gonz6lez and Palo Grande,
Haplustolls. are Fluventic
A color representation of the Palo Grande Series
is shown on 
page 11-731. 
 A description of the Palo Grande Series,
which is representative of this subgroup of soils, 
is presented below.
 

e. (PG) 
 Palo Grande Series
 
The 
Palo Grande Series comprise 
 Fltiventic Haplustolls of the
mixed, fine loamy, isohyperthermic family. 
 The soils occur on
low river flood plains and 

a variety of rocks that 

have formed in alluvium washed from
occur
Negro. in the drainage basin of Rio
The soils are 
deep, wiell 
drained, and moderately permeable.
 

A representative profile of Palo Grande loam was
field of cotton one sampled in a
kilometer south of Hacienda San Enrique.
 

A 
 n to 
 24 centimeters, dark qrayish-hrown 
to very dark
qrayish-hrown (10YR3.5/2) loam, 
brown (IOYR
5/3) when dry; moderate, medium and fine
qranular structure; 
hard, friable, slightly
plastic, sliahtly sticky; 
abundant fine roots;
many fine and very fine interstitial 
pores;
pH 7.3; abrupt smooth boundary.
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A1 2 24 to 
 33 centimeters, very dark grayish-brown (IOYR
3/2) loam, brown 
(I0R5/3) whan dry; moderate, medium and fine granular structure;
abundant very fine roots; many fine and very
fine interstitial 
pores; some 
worm holes;
pH 7.2; 
clear smooth boundary.

IC 33 
 to 53 centimeters, 
brown to dark-brown 
(]0R3/3.5)


sandy loam, pale brown 
(YR6/3) when dry;
massive; soft, 
very friable, nonplastic and
nonsticky; plentiful 
very fine roots; many
fine and very fine interstitial pores; pH
7.0; abrupt smooth boundary.
 
IIIAb 
 53 	 to 110 centimeters, very dark-brown 
(10YR2/2) silt
loam, brown (IOYR5/3) when 
dry; moderate,
medium and fine subangular blocky structure;
hard, friable, plastic, and sticky; plentiful
very fine roots; many very fine tubular pores;
pH 6.6; abrupt smooth boundary.
 
IIICIb 210 
 to 
 140 	centimeters, dark-grayish-brown (10YR4/2) silt


loam, pale brown (I0(R6/3) when dry; 
common
are medium very dark brown 
(10YR2/2) and very
dark grayish brown, (2.5(3/2) mottles; weak,
medium and fine subangular blocky structure;
hard, friable, slightly plastic, and 
slightly
sticky; 
few very fine roots; few very fine

tubular pores; pH 
6.6.
 

The laboratory data, 

contents of the 

Table 43, show textures and organic matter
different horizons in the 
profile. 
 This soil is
high in available phosphorus and medium in available potassium.
Very few soils of this

phorus. Since this soil 

Survey Area contain much available phos
from very little 

is derived from mixed rocks and probably
if any volcanic ash,
bearing minerals occur 	
it is likely that phosphatein the parent rock.
are 	also These rocks, if they
low 	in content 
of iron, may account for the high avail
able phosphorus 
in this soil.
 

11-732
 



Table 43. 
 Palo Grande Series Laboratory Data
 

A. 0-2 .8 239. l"129 

4 2 0 i 2 . 2 0. 2 
. 3 . 2.22 9 . 0 . 

Aquic Fluventic Haplustolls differ from Fluventic Haplustolls
in being 
less well drained. 
 The drainage conditions are reflected by the presence of mottles with chromas
within a depth 0
of two or less
of one meter. One soil series, Rio Negro, 
is


representative of 
this subgroup.
 

f. (RN) Rio Negro Series
 
The soils of the 
Rio Negro series are members of the mixed, 
fine
loamy, isohyperthermic family of Aquic Fluventic Haplustolls.
They are deep and 
occur on nearly level flood 
plains of Rio
 
Negro.
 

The soils are 
deep, somewhat 
poorly drained, have moderate permeability, and are 
oerived from alluvium. They 
are characterized by having a dark-brown A horizon underlain by older sediments that 
are 
mottled below depths of 55-centimeters.
soils are subject to overflow. They are 
The
 

associated with the

well-drained Palo 
Grande soil.
 
A representativie Profile of Rio 
Negiro loam in a near'ly level
field planted to cotton was 
obtained 
two kilometers 
southwest
of the Hacienda San Enrique in the 
Department of Chinandega.
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0 to
A 
55 centimeters, dark-brown 
(10/R3/3) loam; light
brown (10YR6/3) when dry; massive; slightly
hard, friable, nonplastic, and slighly sticky;
abundant very fine 
roots; many very fine
pores; 
pH 6.2; boundary zhrupt and wavy.
11C 
 55 to 
 80 centimeters, dark-brown (I0/R3/3) loamy sand
with very faint mottles, brown 
(10(R5/2) when
dry; single grain; loose, nonplastic, and
nonsticky; many very fine roots; 
many very
fine pores; pH 6.5; boundary abrupt and


smooth.
 
IlIAb 
 80 
 to 105 centimeters, 
very dark brown (I0YR3/2) silt
loam with black 
(IYR2/I) mottles; 
brownish
gray (IOYR6/2) when dry; moderate, fine and
very fine subanqular blocky structure; very
hard, friable, plastic, and sticky; many very
fine roots; 
few very fine ;.ores; pH 7.0;
boundary abrupt and 
smoota.
IIIACb 
 105 to 
 125 centimeters, dark-brown t, brown 
(IOYR4/3)
silt 
loam with (IOYR5/6) 
nottles;
(IOYR6/3) pale brown
when dry; weak, fine, and very fine
subangular blocky structure; hard,
slightly plastic, and sticky; 

friable,
 
few very fine
roots; few pores; pH


The A horizon has 
7.5.
 

a thickness ranging from 40
The IIC horizon hts to 60 centimeters.
a thickness of 10 to
ately well draineo' variant of this 
25 centimeters. A moderseries 
areas that are 
has been mapped in
near 
the Rio Negro.


The Rio Negro soil, like the 
Palo Grande soil,
oxides, contains little or is low in free iron
no allophane,
and high in available 
is medium in potassium,
phosphorus 
 (Table 44).
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Table 44. 
 Rio Negro Series Laboratory Data
 

A.1 . 1 , . . . a . . . . . . . . ' .. '.... .


MA. 7 W0 2 55 . 22 00k, 50 I.. 15 5., 1,5 9.2 
7 

12.002'U..0 U.40 0. V 07 40.37 05 3A.1 19.. 74 772
MIAC. 105-1. 25 ;S 24 0.11 .22 .OIL 70 .5 .4 1.62 9d 74.20 6.40 0.66 0.41 2.50 27.90 77 ' 32.4 13.3 a) 70 

Aquic Haplustolls differ from Typic Haplustolls in being less
well drained. Wetness is apparent i, the pro-File by 
either
mottles with chromas of two or 
less or by other features that
indicate saturation by water within 
a depth of one meter.
 

The Goyena series, which is representative of this group, has
dark yellowish-brown (1OYR4/4) mottles between 71 
and 80 centimeters, and 
below 80 centimeters the soil 
has a chroma of
one when moist and 
two when dry. These low chromas are associated with wetness. A detailed description is given below.
 

g. (Gf) Goyena Series
 

The soils of the Goyena series 
are members of the fine loamy
over clay, montmorillonitic, isohyperthermic family of Aquic
Haplustolls. 
 They are well drained and 
have slow permeability.

The soils are 
derived from volcanic ash and are underlain by
a dense, slowly permeable clay substratum. They oc-cupy nearly
level plains at elevations of 20 to 
40 meters above sea level
about five kilometers southeast of Ingenio San Antonio in the
Department of Chinandega. The soils 
are associated with the
well-drained El Ingenio soils which 
are underlain by the 
same
kind of dense clay substratum, but it 
lies at greater depths.
 

A representative Profile of Goyena clay loam was 
obtained from
a pasture field located five kilometers southeast of Ingenio

San Antonio in the Department of Chinandega.
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A11 0 
to 20 centimeters, 
black 
to 
very dark 
brown
(IYR2/1.5) clay loam, very dark grayish
brown (InvI3/
 
2 ) when dry; 
stronn 
 coarse,
medium, and fine subannular blocky
structure. sliqhtlv hard, firm, nlastic,
and sticky- abundant very fine 
roots:
many nores; nH 
6.8; boundary uniform and
diffused.
A12 20 to 
 50 centimeters, 
very dark brown (IOYR /z)


clay loam, dark grayish brown 
(I0fR4/2)
when dry; moderately strong, medium, and
fine subangular blocky structure; slightly hard, friable, plastic,
abundant fine roots; many pores; pH 6.9;
boundary uniform and abrupt.
50 to 


and sticky;
 

71 
centimeters, dark yellowish-brown 
(10R
3/4) heavy clay loam, brown 
to dark
brown (7.5yR4/4) when dry; moderate,
coarse, medium, and fine subangular
blocky structure; 
slightly hard, friable,
plastic, and sticky, plentiful
roots; many pores; pH 6.8; 

fine
 
boundary
uniform and gradual.
 

(B)12 
 71 to 
 80/94 centimeters, dark yellowish-brown (1OYR
3/4) clay with dark yellowish-brown
(I0R4/4) mottles, dark yellowish brown
(10YR4/4) when dry; moderate, 
coarse,
medium and fine subangular blocky
structure; 
hard, firm, very plastic, and
sticky; plentiful fine roots; many pores;
pH 6.7; boundary wavy and abrupt.
IICb 
 80/94 
 to 
 10O centimeters +, dark-gray (IOYR4/I) 
heavy
clay, dark grayish brown 
(IOYR4/2) when
dry; strong, 
coarse, angular blocky
structure; 
very hard, very firm, very
plastic, and sticky,
The A horizons no roots.
range in thickness 
from 25
(B) horizons, fairly uniform in color, have clay loam 

to 50 centimeters. 
 The
textures 
and thicknesses of 40 to to clay
50 centimeters.
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This soil contains more allophane than the Rio Negro and Palo
Grande 
soils and much higher amounts of free iron oxides 
(Table
45). The 
iron oxides may have combined with the phosphates,
leaving practically no phosphorus available 
to plant roots.
Available potassium is medium in amount
 

Table 45. 
 Goyena Series Laboratory Data
 

ihvig horio o duia with. its upperboundar within'': one
 
meter.0
of. the surace Two0series 
 ino and Nejap a r lase
 

h.teofhesrfc
N 
 aS
 . To 

The soils of Nejapa series 
are members of the
morillonitic family of Duric 
fine loamy, mont-
Haplustolls. The are
soils neutral
in reaction and 
have a moderate permeability. 
 They have a cambic
B horizon, similar to the surface soil 
in color and organic matter
 

content, hut differs 
in having slightly stronger expressed structure and slightly I aighr content f clay. 
 The cambic B horizon
 
rests on a continuous but 
fractured or fragmental cduripan.
duripan stops most The
plant roots but many penetrate through vertical
fractures of cracks. 
 This pan 
has a low bulk density and moderate to 
moderately slow permeability. 
 The soil has developed from
volcanic cinders and ash and 
overlies similar material 
either

loose or geologically cemented.
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A representative Profile of Nejapa clay loam
200 meters 
east from was sampled about
a road junction at 
kilometer 10 3/4
Pan American highway south of flanaqua. 
on the
 

Ap 
 0 to 10 centimeters, 
very dark
loam, brown (IOYR2/2) clay
dark brown (10R3/3) when dry; 
strong
medium subangular blocky structure; hard,
firm to friable, plastic, and sticky; 
abundant
very fine roots; many very fine 
interstitial
pores; pH 7.0; 
abrupt smooth boundary.
A12 10 
 to 30 centimeters, 
similar to surface soil; pH 6.3;
clear smooth boundary.

A3 30 Lo 45 
centimeters, 
very dark brown to 
very dark
grayish brown 
(10YR2.5/2) clay loam, dark
yellowish brown 
(I0R3/4) when dry; hard,
friable, plastic, and sticky; abundant very
fine roots; 
many very fine interstitial
pores; pH 6.5; 
clear smooth boundary.
(B) 45 to 
 53 centimeters, 
very dark grayish brown (1OR
3/2 )clay loam, dark yellowish brown 
(IOYR3/4)
when dry; moderately strong, medium subangular
blocky structure; 
hard,


sticky; roots; 
firm, plastic, and
no 
 pH 6.6; abrupt smooth
boundary.
 

IICm 
 53 to 
 67 centimeters, 
brown 
to dark brown (1OYR4/3)
hardpap, continuous 
but has moderate amount
of vertical cracks, pale
when brown (I0fR6/3)
dry; extremely hard, extremely firm;
devoid of roots; moderately slow to slowly
permeable; abrupt smooth boundary.

IIIB3 
 67 to 
 82 centimeters, dark brown 
(7.5YR3/4) sandy loam,
brown (7.5YP5/4) when dry; 
weak medium subangular blocky structure; 
hard, firm to
able,slightly plastic, and slightly sticky;
 

fri
very few very fine roots; pH 6.9; 
clear
smooth boundary.
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IIIC I 82 to 90 centimeters, dark brown to dark yellowish
brown (I0fR3/3.5) sandy loam, with about 10 
percent of fine gravel consisting of cinders 
and slightly weathered scoria; brown (7.5YR 
5/4) when dry; massive; friable, nonplastic, 
and nonsticky; no roots; pH 7.0; abrupt 
smooth boundary. 

IIIC 2 90 to 110 centimeters +, black (10YR2/1, 50 percent) 
and verb/ dark grayish brown (1OYR3/2, 50 
percentj, coarse medium and fine sand frag
ments of scoria, very dark gray (10YR3/1,
50 percent) and grayish brown (10fR5/2, 50 
percent) when dry; single grain; loose; 
neutral; in places or at lower depths the 
sand and cinders are layered and weakly to 
strongly cemented.
 

The laboratory data, Table 46, which are characteristic of this
 
subqroun of soils, show that the snils have a moderate to moder
ately high content of organic matter trom the surface to depths
 
of about 50 centimeters. Thoy are well supplied with bases
 
and base saturation is more than 67 percent in all horizons.
 
The soils are low in available phosphorus but have medium amounts
 
of available potassium. The content of free iron oxides is
 
fairly high to hiqh. There is a small amount of allopane.
 

Table 46. Nejapa Series Laboratory Data
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4. CALCIUSTnLLS
 
Petrocalcic Calciustolls 
are Calciustolls
horizon that that have
has its a petrocalcic
upper boundary within
surface and 1.5 meters
that of the soil
are calcareous
the calcic in all parts
or petrocalcic horizon after the upper 

of all 
18 

horizons above
 
La Palmera soil series centimeters.
is representative of Petrocalcic Calciustol . 

a. (LP) 
 La Palmera 
Series
 
The soils of La 
Palmera series 
are members of the
rillonitic, isohyperthermic family of Petrocalcic Calciustoll.
The soils 


fine, montmo
are developed 
in volcanic ash,
have moderate permeability. are well drained, and
They occupy a flat
pressed ar-a where or slightly dea high 
water table existed
calcium carbonate precipitated in the pest and
as
by plants. water evaporated or
Subsequently, was used
a drainage
soil become well outlet developed and the
drained. Following this,
from the surface and rainfall leached lime
 

the 
upper subsoil horizons to
subsoil. 
 This concentrated of 

the lower part of
laver 
 lime becomes 
hard as 
it
is eveloned.
 

A renresentative profile of L.a 
 Palmera clay loam was
a field of corn about 30n sampled inmeters
which south of Hacienda La
is located southeast of Palmera
the town of 1alpaisillo.
 

Ap 0 to 17 centimeters, very dark 
brown to black (IOYR
2/1.5) clay loam, dark gray (10/R4/1) 
when
dry; moderate, fine granular structure; hard,
friable, plastic~and sticky; abundant fine
and vEry fine roots; 
many very fine interstitial 
pores; noncalcareous; pH 7.1; 
abrapt

smooth boundary.

A1 2 17 to 31 centimeters, very dark 
brown (10YR2/2) clay,
gray (InYR4/1)
dark when dry; stronq, fine
subangular blocky 
st-ucture 
breaking to
coarse 
and medium granular aggregates; hart;,
friahle, plastic, and sticky; 
abundant 
fine
and 
very fine roots; common 
fine and very
fine tubular pores; 
noncalcareous, pH 7.4;
abrupt 
smooth houndary.
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CGca 31 to 
 46 centimeters, dark grayish-hrown (10R4/2)
 
clay with about 50 percent light qrayish

brown (i606/2), light brownish 
gray (100'
6/2) and liqht gray (10rR6.5/1) when dry;
mdSSive; very hard, very firm, plastic,

and sticky; few very fine 
roots; many very

fine tubular pores; strongly calcareous,

pH 8.4; abrupt smooth boundary.
 

C2ca 46 to 100 centimeters 
+, oray (1flR5/I), white 
(10R

P/1) when dry; indurated calcium carbonate
 
(petrocalcic layer); 
very strongly calcar
eous.
 

This soil contains 
small to moderate amounts 
of allophane, medium amounts of available potassium and 
high amounts of available phosphorus in the Ap and 
A12 horizons but very little in
the CIca horizon (Table 47). Phosphate fertilizer probably 
has
been anplied to the 
field where this soil was sampled. The Clcaand C2ca horizons have 
30 percent or more of 
calcium carbonate
 
equivalent.
 

Table 47. La Palmera Series Laboratory Data
 

IL X: . 
6 3 9 . ... 

. .. . . 

c' .. Woo lo5 b~c .. o c.11. . . 

Fluventic Haplustolls differ 
from Typic Haplustolls in haiing an
irregular decrease in 
organic matter content with depth. 
 This
irregularity in 
distribution 
of organic matter is caused by
different sediments washed from the 
surrounding higher lying
areas and deposited 
on the flood plain at different times. The
amount of orqanic matter 
in each sediment is related 
to the
content of organic matter 
in the 
soil from which it was eroded.
 

Iollisols that are 
saturated with water at 
some 
period durinn the
year and have characteristics associated with wetness 
are Aquolls.
The Aquolls in this Survey Area 
are Argiaquolls and Haplaquolls.
They have low chromas or are strongly mottled in 
the subsoil.
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5. ARGIAQUOLLS
 

Arqiaquolls have 
an argillic horizon but
or a duripan. not a natric horizon
The principal subgroup is the Typic Argiaquolls
consisting of two 
series, the 
Ingenio Dolores and 
Chfcara.
Inqenio Dolores, representative of this 
group, is described
below.
 

a. (ID) Inqenio Dolores Series
 
The soils of 
,he Ingenio Dolores 
series are members of the fine
loamy, mantmorillonitic, isohyperthermic family of Typic Argiaquolls. 
 They occur on nearly level to slightly depressed
alluvial plains, 
have moderately slow permeability, and
somewhat poorly drained. are
The parent soil 
material
been washed from higher lyinq that has
 areas 
consists of volcanic ash
and materials from arkosic shales and sandstones.
rocks These arkosic
are 
high in bases and pyroclastic material.
 
The soils occur 1 to 
3 meters below the 
level
Aires soils with which they of the Buenos
 are associated. 
 They have been
mapped at elevations ranging from 35 
to 55 meters above 
sea
level.
 

A representative profile of 
Ingenio Dolores silty clay loam
was 
sampled in young planting of bananas about 1.5 kilometers
north of the settlement of Buenos Aires and about 150 meters
east of the Hacienda Chatilla.
 

Ap n to 
 17 centimeters, very dark brown 
(1OR2/2) light
silty clay loam or 
heavy silt loam, gray
(NOYR5.5/1) when dry; strong, medium, and
fine subangular blocky structure breaking 
to
medium granules; hard, friable, plastic, and
sticky; abundant fine and very fine roots;
many fine interstitial 
pores; pH 6.4; 
clear

smooth boundary.
 

B2 1 17 to 38 centimeters, black 
(100P2/1) clay loam, gray
(10R5/1) when 
dry; strong, medium, and fine
subanoular blocky structure; very hard,
friable, plastic, and sticky; plentiful 
fine
very fine roots;
and many fine tubular pores;
pH 6.2; 
clear smooth boundary.
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B22 38 to 67 centimeters, dark-gray (100R4/2) clay loam
 
with 20 percent brown to dark-brown (1OYR

4/3) mottles; light gray (10YR7/2) when dry

but with 20 percent brown (If.R5/3) mottles;

strong, medium, and fine subangular blocky

structure; very hard, friable, plastic, and

sticky; plentiful fine roots; many fine and
 
very fine tubular pores; pH 6.4; gradual

smooth boundary.
 

Cig 67 to 
 96 	centimeters, grayish-brown (I0YR5/2) loam,

light gray to 
gray to white (1OYR7.5/1) when
 
dry; massive; hard, friable, slightly plas
tic, and slightly sticky; few very fine
 
roots; common very fine tubular pores; pH

6.7; clear smooth boundary.
 

C2g 96 to 130 centimeters, gray (10YR5/1) 
 loam, light gray

to white (l0YR7.5/1) when dry; massive; hard,

friable slightly plastic; slightly sticky

no 	roots; common 
very fine tubular pores;

pH 6.8.
 

Texture as determined in the field, 
was estimated to be higher
in clay than indicated by the laboratory data (Table 48).
Comparatively few soils of this 
survey have appreciable quantities of available phosphorus, 
but these soils are high in
phosphorus. This correlates with the 
small to moderate amounts
of 	allophane and the very low amounts 
of free iron oxides. The

soils are medium to high in potassium.
 

Table 48. 
 Ingenio Dolores Series Laboratory Data
 

S.. 
- 1,3 _ .- -	 -- -- - -- -- 

1.- 1,. .511.1.51- .- I II 4-743 
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6. HAPLAOUOLLS
 
Haplaquolls 
are 'Tnuolls 
with minimal
lack an argillic and 	

Profile development.

with a natric horizon 	 They

their 	 and alsoupoer boundaries 	 a calcic horizonwithinTwo soil 	 40 centimetersseries, Tisma and La 	 of the surface.Calera,
Haplaquolls. 	 are classified 
as Typic
The Tisma 
is described below.
 

a. 
 (TI) Tisma 
Series
 
The soils 
of the Tisma 
series
montmorillonitic, 	 are members of the
isohyperthermic fine loamy,

The soils family of Typic Haplaquolls.

drained, 	

have moderate permeability and
They have developed under 
are somewhat poorly
whiuc is 	 a fluctuatinghinu durin 	 water table,
the rainy season 

t ie rP 	
and the early part of

alkeli !n. ,They commonly contain salts,The soils 
are 	 and
undcrlA hy w'eaky 
derived from lacustrine in places, somedeposits 
and are
cemented, coarse-textured,
The soil; 	 ..ccur calcareouson nearly 	 tuff. are associated with 

level plains southeast 
some 	

the El Charco soils. 
of Tisma and

similarity 	 The Tisma soils haveto La Calera soils 
but are
black in 	 gray rather
color. 	 than
They 
are als, deeper.
 
A representative 
profile of Tisma
kilometers east 	 silt loam was
of 	 sampled 1.5
the Hacienda 
La Fsperanza 
in the Department
of Managua.
 

A1 1 0 to 
 10 centimeters, 
very dark gray (5Y3/1) silty loam,
dark 
gray (514/I) 
when dry; moderate, fine
granular structure; soft, friable, nonplastic,
nonsticky; 
many fine 
roots; many pores;
7.9; 	 pH
clear and smooth boundary.
A12 10 to 30 
centimeters, 
very dark 
gray (513/I) 
clay loam,
gray (2.5Y5/1) 
 when dry; 	moderate, medium
granular structure; hard,sticky, and 	 firm, slightlyslightly plastic;
few pores; 	 few fine roots;
pH 8.5; clear and 
smooth boundary.
A1 3 30 to 37 centimeters, dark-nray (04/1) 
loam,
50/11i when 	 gray

dry: moderate, medium
blocky 	 subanqularstruCture; 
sli htly hard, firm,sticky, and 	 nonnonplastic: 
few fine roots;
pH 9.1; clear arid 
wavy boundary.
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C1 37 to 70 centimeters, 
gray (5'5/1) sandy loam, white
2.5Y8/1) when dry; 
some 
brown stainings
along root channels; massive, soft, very
friable, nonsticky, and nonplastic; few fine
roots: 
few pores; pH 8.5; abrupt smooth bound
ary.
 

C2 70 to 115 centimeters, 
very dark gray (5Y3/I) sand, gray
(2.5Y5/0) when dry; single qrain; loose; 
very
friable, nonsticky, and noaplastic; pH 8.4;

smooth abrupt boundary.
 

C3 115 centimeters +, weakly cemented, 
coarse textured, calcar.
eous tuff.
 

The surface textures of the 
soils are 
clay loam, 
in some places
and silty clay loam in others. Textures of the subsoil 
are clay
loam or silty clay loam.
 

The data 
in Table 49 show that the soils have appreciable amounts
of exchangeable sodium below the surface, but the salt
tration, based concenon the conductivity, is not
well high. The 
soils are
supplied with exchangeable calcium and magnesium.
are low The soils
in available phosphorus but high in potassium.
 

Table 
49. Tisma Series Laboratory Data
 

A~ 4 M 19....3 2.~ 1 5.2 
V. 

. 6 

. 9.2......LA .9.) 1.U1. 40......422 
A, U.8~ . Y 1.

2 :.a0k 28 J.9go 7 0781 

1 ).2.60 14.8 2.80 ( 8.12 51.20 720 70 57.52 3.828 .,. 83 870.25 270.71 .800 17. 9. 75 72.80 0 63.80 48.80 7 70 68238 . 8 285 

C, 0-. V2, 8 2 .5 7.9 UC. .7 8 0. j .2 70 .8 O 7..o2. 3.85,0 0 26.53 20.80 I0 780 
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Only 
one series representative of Vertic Lythic Haplaquoll
mapped in the Repor Area. 	 is
This series is El 
Charco, which is
described 	below.
 

b. (ECH) El Charco Series
 
The soils of El 
Charco series are members of the fine, montmorillonitic, isohyperthermic family of Ifertic
The soils have Lithic Haplaquolls.
slow permeability,

are 	 a very shallow root zone, and
poorly drained. 

rainy season 

The water table is very high during the
and high during the first three months of the dry
season. 
 They commonly contain salts and in some
The soils are places alkali.
derived from lacustrine deposits and are 
underlain
by cemented lacustrine deposits of volcanic origin and in
by tuffs. The soils places
occur on nearly level 
plains southeast of
Tisma.
 

A representative profile of El 
Charco silty clay was
five kilometers southeast of Tisma, 
sampled


at Los Placeres farm.
 
A 
 0 to 17 	centimeters, very dark gray (5Y3/1) silty clay,
gray (5Y5/1I) 
when dry; 	strong, coarsi angular
blocky structure; 
firm to 
very firm, plastic,
and sticky; few small 
roots; pH 8.5; abrupt
and smooth boundary.
 
C1 
 17 centimeters +, cemented layer of pyroclastic sediments;
 

calcareous.
 
The data in Table 50, shows that the
organic matter and 

soils are moderately high in
have high available moisture capacity.
salt concentration, based 	 The
on the conductivity is low. 
 Available
potassium 	is high and phosphorus is medium.
 

Table 50. 
 El Charco 	Series Laboratory Data
 

0 -1 Is 43 40 3.44 5.1 0.320W4 1.7 ..3 0.42 	40 .01 0 13.W 3S.400 44 2 
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7. UDOLLS
 

The moist but well-drained Mollisols in the 
Pacific Area are
Udolls. They are continucusly moist 
in the cambic or argillic

horizon. In most years, they are much 90
rjt dry for as as
cumulative days 
in any horizon between 18 and 50 centimeters,

which is characteristic 
 for the Udolls. They are inextensive

in the Pacific Survey Area, but may be extensive in other parts

of Nicaragua. They occur in the southernmost part of the
 
country in the Tropical Moist Forest life 
zone where the average
annual rainfall is about 2,200 millimeters, the rainy season is
nine-months long and some shovers occur even during the 
remaining
three comparatively dry months. 
 The Udolls in this Area are

the Great Groups of Argiudolls and Hapludolls. 

in
 

Udolls that have an argillic horizon with hues redder than 1OYR,

and with chromas at more than 4 dominant in the matrix in 
at
least the lower part of the argillic horizon, have two subgroups,

Typic Argiudolls and Vertic Argiadolls.
 

Typic Argiudolls 
are Argiudolls that have significant genetic

accumulations of clay in the subsoil. 
 FAtima series is a Typic

Argiudoll, and is described below.
 

a. (FA) FAtima Series
 

FAtima series is a member of the fine, montmorillonitic, isohy
perthermic family of Typic Argiudolls. They are deep, well

drained, reddish clay soils derived from thinly bedded tuffa
ceous shales and sandstones. They occur in the extreme southern
part of the Brito Ridges subprovince, bordering the international

boundary with Costa Rica. 
 Slopes commonly range from 15 to 75
 
percent.
 

A representative profile of FAtima clay, was 
sampled in an area

covered by pasture at FAtima farm, 12 kilometers southwest of
 
Pefnas Blancas.
 

A 0 to 6 centimeters, dark brown (7.5YR3/2) clay

loam, dark brown to brown (7.5YR4/4)
 
when dry; moderate medium granular
 
structure; slightly hard, friable,

slightly plastic, and slightly sticky;
 
abundant very fine roots; many very...

fine interstitial pores; pH 6.5; clear
 
smooth boundary.
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83 

B1 
 6 to 


B21t 
 18 to 


B22t 
 23 to 


B23 t 43 to 


55 to 


18 centimeters, dark reddish brown 
(5YR
3/3) clay, yellowish brown 
(5YR4/8)
when ary; stronq, medium and fine, 
subangular blocky structure; slightly hard,
friable 
to firm, plastic, and 
sticky;
abundant very fine roots; many very fine
pores; pH 6.5; gradual 
smooth boundary.

23 centimeters, dark reddish brown 
(5YR3/4)
clay, yellowish 
brown (5YR4/6) when dry;
moderately strong, medium, subangular
blocky structure; hard, firm, very plastic, and very sticky; abundant very fine
roots; many very fine pores; clay films
thin, continuous, probably from clayey
minerals with iron and hydroxides; pH
6.6; clear smooth boundary.
 
43 centimeters, dark reddish brown (2.5YR
3/4) clay, yellowish brown 
(5YR5/6) when
dry; strong medium subangular blocky
structure;hard, firm, very plastic and
very sticky; plentiful very fine roots;
many very fine pores; clay films
continuous, probably from clayey 

thin,
 
minerals with iron and hydroxides; pH 6.5;
clear smooth boundary.
 

55 centimeters, 
red (2.5YR4/6) clay,
yellowish 
red (5YR5!8) when dry; 
weak
medium subangular bloc'v structure;
slightly hard, firm, v,. 
 plasticand
very sticky; 
few very firie roots; many
very fine pores; clay films 
thin, continuous, 
probably from clayey minerals with
iron and hydroxides; pH 6.5; 
clear smooth
boundary.
 
70 centimeters, yellowish red 
(5R4/6) clay,
reddish yellow (7.5YR6/6) when dry; weak
medium subangular blocky structure;
slightly hard, firm, plastic, 
and sticky;
few very fine roots; many very fine pores;
pH 6.3; gradual 
smooth boundary.
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C1 70 to 90/95 	centimeters, yellowish red (5R4/6, 80
 
percent; 5fP.5/6, 20 percent) clay loam,
 
with some gravel of the parent material,
 
yellow (100R7/6) when dry; massive;
 
slightly hard, friable, sliqhtly plastic,

and slightly sticky; very few very fine
 
roots; many very fine pores; pH 6.3;
 
gradual wavy boundary.
 

C2 90/95 to 115 	centimeters, mixed colors of reddish brown
 
(5R4/4) 90 percent, reddish yellow (7.5R

6/6) 10 percunt, sandy loam, yellow to
 
very pale brown (10R7/5) when dry; mas
sive; soft, very friable, nonplastic, and
 
nonsticky; very few very fine roots; many
 
very fine pores; gradual smooth boundary.
 

C3 115 to 130 	centimeters +, strono brown (7.5R5/6) with
 
white and brown poi,,cs, yellow to very pale

brown (10R7/5) when dry; moderately weath
ered sedimentary rock (sandstone).
 

The laboratory data, Table 51, indicate a moderate to 
moderately

high content of organic matter from the surfact 
to depths, of
 
about 55 centimeters and a high base saturation. Phosphorus

is low because it might be 
comb ined with the free iron oxides
 
which are present in fairly high amounts. There is a medium
 
quantity of available potassium.
 

Table 51. Fitima Series Laboratory Data
 

8f...... -p~33,~I,.... '. 8. 	 I., 33 
A/B 0- 36 32, 50 3.29 5.67 U.2S 2 6.5 6.8 3.83 2B.40 .0 .50 0. ?. 3.42 43. 41 802 3W at 208 

0", 18-25 14 28 56 3.83 2.83 2,33 34 6.6 3.0 4.25 23.60 8.40 0.25 0.50 Y.42 44.02 30.W02 33 96 1W54
B-, 23-43 21 3.26 0.07, 12 3.23 3S . .0 4.62 24.60 ?.20 0.25 0.35 U. 2 40.s240.0 '9 30 2 338
 
B.,. 43-55 3, 3 1 0.33 1.26 
 U.04 I 6.4 3.1 3.33 26.0 14..0 0.35. Q.21 7.92 49.124 04M.0 95 3 78 

8, "-70 I.51 , 0.96 U.01 i 56 . .2 ]).12 4.Wl .6. .9 

. TO 21 39 1. .0 Ub I 0 6.1'.. .0X W12 Q ..II 	
242 

- W I ": 	 6 
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Vertic Araiusdolls 
are Argiudolls 
that have 
some of characteristics of Vertisols. 
 These characteristics
than one centimeter-wide at 
are cracks more
 

at least 30-centimeters 
a depth of 50 centimeters that
long are


upward in some part, and
to the surface or to that extend
 
They also have 

the base of the plowed horizon.
a coefficient of linear extensivility
of 0.09 or more (COLE)
in a horizon or 
horizons
thick, and a potential at least 50-centimeters
linear extensibility of six
or more in the upper centimeters
one meter of the 
soil,
thick: they have 
if the soil is that
more than
total more than 50 

35 percent clay in horizons that
centimeters

section. in thickness within the control
The Cardenas series 
is a Vertic Argiudolls and is
described below.
 

b. (CR) CUrdenas Series
 

The soils of the C~rdenas series members of the 
fine, montmorillonitic, isohyperthermic family of Vertic Argiudolls.
are 
deep, slowly permeable, and They
moderately well 
drained.
from these soils Runoff
ranges from medium to 
rapid, depending on
The soils occur slope.
on 
somewhat dissected plains
stronaly sloping hills or on gently to
 
tuffs, or 

that have been built up principally by
volcanic ash deposited in water.
receded, After the water
the plains were eroded to
thin surface form the present relief. A
cover of volcanic ash, plus gravel
andesite and basalt, caps and cobbles of
the tuffs on 
which these soils 
have
formed.
 

A representative profile of CArdenas c'lay
a pasture field 1,700 meters 
loam was sampled in
west of the settlement of C~rdenas.
 

Al 0 to 10 centimeters, 
black (IOYR2/1) clay loam, very
dark brown to 
very dark 
oravish brown 
(hOYR
 
2.5/2) when dry; moderately strona, medium
to 
fine aranular structure; 
very hard, friable, plastic, and sticky; 
abundant fine and
very fine roots; pH 5.3; 
abrunt smooth

boundary.
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A12 10 to 20 centimeters, clay with dark-brown (7.5YR
3/2) color in S0 percent of the matrix 
and black (]OYR2/1) in 20 percent;
brown (1OYP3/3) when dry; clay has 

dark 
occa

sional qravels or cobbles, 2 to 7 centi
meters in diameter; moderate, medium to 
fine granular structure; very hard, firm, 
plastic, and sticky; abundant fine and 
very fine rocts; many fine and very fine 
interstitial pores; pH 5.3; abrupt smooth 
boundary. 

lIB 1 20 to 30 centimeters, clay with a yellowish-brown 
(10YR5/4) color in 80 percent of the 
matrix and reddish yellow (7.5YR7/8) in 
20 percent of it, pale brown (10YR6/3)
when dry; strong, fine, and very fine 
angular and subangular blocky structure; 
very hard, very firm, very plastic, very
sticky; plentiful very fine roots; common 
very fine tubular pores: pH 4.7; clear 
smooth boundary. 

IIB2 1  30 to 62 centimeters, light yellowish-brown (IOYR 
6/4) clay, ligl gray (2.5Y7/2) when dry; 
very strong, medium to fine angular struc
ture; very hard, very firm, very plastic, 
very sticky; few very fine roots; few very
fine tubular pores; pH 4.1; diffuse smooth 
boundary. 

1IB 2 2 62 to 105 centimeters, yellowish-brown (10YR5/4) clay,
light gray (2.5Y7/2) when dry; very strong,
medium and fine angular and subangular
blocky structure; very hard, very firm, 
very plastic, very sticky; very few very 
fine roots; few very fine tubular pores; 
pH 3.9: diffuse smooth boundary. 

IIB3 105 to 135 centimeters, yellowish brown (10YR5.5/4) 
clay, light yellowish 
dry; moderately weak, 

brown (I10YP6/4) when 
medium and fine sub

angular blocky structure; very hard, firm, 
very plastic, and very sticky; very few 
very fine roots; few very fine pores; pH 
3.9; diffuse smooth boundary. 
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IIC1 135 to 160 centimeters, liqht yellowish..hrown (IOlYR6/4) clay, light 
qray (?.5Y712)massive; when dry;very hard,
tic, very firm, very plasvery sti'cky; 
no roots, 
few very fine
tubular pores.


The 
data in Table 52, 
show that
bases, this soil
and the base saturation is well supplied with
are low. is high, 
even
In the laboratory, it 
though pH values


soil with was impossible
the usual to disperse this
below 20 
dispersino agents, especially the
centimeters. 
 Small horizons
horizons, but amounts of allophane
none in occur
the other horizons. in two
is medium in amount, Available potassium
but phosphorus 
is practically absent
throughout the 
entire 
soil.
 

Table 
 C6rdenas
52. Series Laboratory Data
 

Ia 

8. HAPLUDOLLS
 

These 
are 
ddolls with minimal
horizon a:id development.

other pronounced They lack an argillicor
Only the suhqroup Lithic 

sharply differentiated 

Hapludolls has horizons.
 

been mapped in 
the Area.
Lithic Hapludolls 
are Hapludolls that
thick above the arc less
underlyino bedrock. than 50-centimeters
 
member of The Sapod series
this subqroup and is the only
is described below.
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a. (SP) Sapof Series
 

The soils of the Sapog 
series are members of the fine, montmorillonitic, isohyperthermic family of Lithic Hapludolls. 
 They

have moderately slow permeability and are well drained, and are
developed from agglomerates of volcanic material. 
 The matrix

of the parent material appears to be principally cemented or
hardened tuff, similar tc that of tr- %rfrena soil, together
with cobbles and pebbles of andesite and basalt. The soilsdeveloped on this material 
range commonly from 30 
tc 50 centimeters in depth. 
 The Sapoj soils occur in association with the

Crdenas soils described above.
 

A representative profile of 
Sapog clay loam was sampled in a
pasture located 10 kilometers northwest of the settlement of
 
Sapod. 

All 0 to 8 centimeters, dark reddish-brown (5YR3/2) 
clay loam, dark brown (7.5YR3/2) when dry;
moderately strong, medium, and fine gran
filar structure; abundant fine and very
fine roots; many fine and very fine inter
stitial pores; pH 5.2 clear smooth bound
ary. 

A12 8 to 20/25 centimeters, dark reddish-brown (5YR3/3)
clay loam, reddish brown (5YR4/3) when 
dry; moderate, medium, and fine subangu
lar blocky structure that breaks to mod
erately fine granules; hard, friable,
plastic, and sticky; plentiful very fine 
roots; many very fine tubular pores; pH
4.6; clear smooth boundary. 

(3) 20/25 to 35/40 centimeters, dark reddish-brown (10YR4/3)
clay loam to clay, reddish brown (5YR4/4)
when dry; moderately strong, medium to 
fine subangular blocky structure; hard, 
friable, plastic, and sticky; plentiful 
very fine roots; many very fine tubular 
pores; pH 4.4; abrupt smooth boundary. 
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C1 35/40 to 
 50 
centimeters, brownish-yellow (InYp6/1) 40nercent, linht-orav (IYR7/1) 30 
nercent,
and black (7.5YR2/0) 3q 
nercent 
nartiallv
decomnosed narent rock 
mixed with some
soil material, similar to 
that in the hori
zon hnve.
 

C2 50 to 70 centimeters, mixed colors of brownish
 
yellow (IOYR6/8) 60 percent, light gray
(10YR7/1) 
 20 percent, and black 
(7.5YR2/0)
20 percent, slightly altered parent rock
consisting of a tuff high 
in pyroclastics
with somewhat rounded cobbles and/or bombs
of basalt andesite.
 

Laboratory data, 
Table 53,
high even indicate that available phosphorus is
though allophane values 
are higher than
soils in which there in many other
is no
potassium is also high. 
available phosphorus, available
The pH values of this soil
to those of the CArdenas soils, are similar
but base saturation percentages
of horizons are 
lower.
 

Table 53. 
 Sanoj Series Laboratory Data
 

. . . . .5....... 
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F. ALFISOLS
 

Alfisols in general 
are well developed soils of the forested
regions that have 
a high base 
status 
and are 
fairly fertile.
They have ochric epipedons and arqillic horizons,
ration of Alfisols by Base satusum of cations,
at is 35 percent 
or more
a depth of 1.25 meters below the
or at top of an argillic horizon,
a depth of 1.8 
meters below the
diately above soil surface, or
a lithic or paralithic contact, whichever 
imme

shallowest. is the
Alfisols differ from Mollisols
thick dark-colored mollic epipedon 
in lacking the
 

soil section, and they are 
for the topmost part of the
lower in bdse saturation. 
 Alfisols
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have some simi larity tc Ultisols which 
occur in higher rainfall

regiors, but Ultisols 
have base saturation of less than 35
 
percent at the depths desiqnated above for Alfisols. 
 Ultisols
do not occur 
in the Pacific Survey Area but are extensive in the
 
central and eastern parts of Nicaragua. Only one suborder of
the Alfisols has been recognized in the Pacific Survey Area,

the Ustalfs.
 

Ustalfs are the dryest and 
least leached of the Alfisols, are

well drained, and 
lack a natric horizon. In the Pacific Survey
Area, they are dry for 90 cumulative days or more in most years
in some subhorizons between 
18 and 50 centimeters. Of the
Ustalfs, onlv the 
great qroup of Haplustalfs has been identified.
 

1. HAPLUSTALFS
 

Two series the San Rafael and Rivas 
(see color representations

on page 11-756) belong to 


morillonitic, isohyperthermic family of Typic Haplustalfs. 


the Haplustalfs. Both are Typic Ha
plustalfs. 

a. (SR) San Rafael Series 

The soils of the San Rafael series are members of the fine, mont-
They


are moderately deep, well drained, reddish clay soils 
derived

from 
thinly bedded tuffaceous shales and sandstones. They occur
 
in the Pacific Ridges and 
Brito Ridges subprovinces of south
western Nicaragua and extend from San Rafael 
del Sur southward
to beyond Rivas with 
slopes that commonly range from 8 to 75
 
percent.
 

A representative Profile of San 
Rafael clay was sampled in an area
 
covered by shrubs 
and weeds about three kilometers southwest of
 
the town of San Pafael del Sur.
 

A 
 0 to 10 centimeters, dark grayish-brown (10YR3/2) clay,
 
brown to dark grayish brown (IOYP4/2.5) when
 
dry; medium, fine granular structure; very

hard, firm, plastic, and sticky; abundant fine
 
and very fine roots; many fine and very fine
 
interstitial pores; pH 6.2; abrupt uniform
 
boundary.
 

B2 1t 10 to 25 centimeters, yellowish-red (10YR4/8) clay, 
same
 
color when dry; moderate, medium and fine pris
matic structure that breaks 
to subangular

blocky aggregates; very hard, firm, very plas
tic, very sticky; plentiful fine roots; 
common
 
very fine tubular pores; pH 5.7; abrupt smooth
 
boundarv.
 

11-755
 



t&'~ 

,, .' ,, IA 

1:1 

Representative Soi . 
Horizons Of
 

San Rafael (23) 
And Rivas (140) 
Soils.
 

I1-756 



B22t 25 to 38 	centimeters, yellowish-red (5YR4.5/8) clay,
 
same color when dry; moderate, medium prismatic

structure that breaks 
to medium and fine sub
angular blocky aggregates; very hard, firm,
 
very plastic, very 	sticky; 
few very fine roots;

few very fine tubular pores; pH 6.0; clear
 
smooth boundary. 

38
C1 to 60 	centimeters, mixed yellowis-,-red (5YR4/8) and
 
brownish-yellow (IOYR6/8) clay with 
some angu
lar shale fragments, same colors when dry;

massive; hard, firm, very plastic, very sticky;
 
very few very fine roots; few very fine tubular
 
pores; pH 6.1; abrupt wavy boundary.
 

C2 60 to 75 	centimeters, yellow (10YR7/6) fragments of
 
partially weathered clay shale coated with
 
dark-red (2.5YR3/6) films of iron oxide.
 

The laboratory data Table 54, 
indicate high base 	saturation, little
 
or no 
allophane, an unequal distribution of extractable iron, 
me
dium quantity of available potassium, and practically no available
 
phosphorous.
 

Table 54. San Rafael Series Laboratory Data
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CHAPTER VIII
 

LABORATORY ANALYSIS METHODOLOGY
 

Most of the details of the methods used in making the labora
tory analysis of the soil series presented in Chapter VII are
 
described in the U.S. Department of Agriculture's publications

entitled "Soil Survey Laboratory Methods and Procedures for
 
Collecting Samples", and the Soil Survey Investigations Report

No. 1, 1967. An abstract of the analytical methods employed

in the various investigations is presented below.
 

A. METHODS USED
 

1. PARTICLE-SIZE ANALYSES
 

A modification of the Buoyucos method wes 
used, where the rate
 
of settling of particles of a certain size was plotted on semi
log paper and the percentage of sand, silt, and clay was read
 
from the graph. Calgon was used as the dispersing agent,
 

2. SOIL REACTION (pH)
 

The potential of hydrogen (pH) of the soils was determined with
 
a glass electrode on a saturated paste of the soil, and on a 
1:25 dilution of a soil suspension.
 

3. ORGANIC CARBON
 

This determination was made using a modification of the Walkley

Black method (1947) vhere the soil is digested with acid dichro
mate.
 

4. ORGANIC MATTER
 

This was determined from the organic carbon by multiplying the
 
organic carbon content by a factor of 1.724.
 

5. NITROGEN (N)
 

Total nitrogen was determined by the Kjeldahl modified AOAC
 
(1955) procedure.
 

6. CARBON-NITROGEN RATIO (C/N)
 

This is a calculated value derived from total carbon and total 
Nitrogen. 
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7. EXCHANGEABLE CATIONS
 
Bases were extracted with ammonium acetate 
at pH17. Calcium
and magnesium were determined by EDTA titration method.
Sodium and potassium were 
determined with
Exchangeable hydrogen a spectrophotometer.
was determined by barium chloridetriethanolamine method.
 

8. CATION ION EXCHANGE CAPACITY
 
The sum is a calculated value of all 
the exchangeable cations.
The ammonium acetate extract of cations 
was determined by
direct distillation of absorbed ammonia by the Kjeldahl 
method. 
9. WATER RETENTION 

This was determined by the 
apparatus (Richards, 1954) 

pressure plate and pressure membraneat 1/3 and 15 atmospheres. 

10. BULK DENSITY 

This was determined on 
105*C. for 24 hours. 

can samples which were oven dried at 

11. FREE IRON OXIDES 
Iron was 
extracted by sodium citrate and determined colorimetrically.
 

12. AVAILABLE PHOSPHORUS AND POTASSIUM
 
These were 
determined colorimetrically using the North Carolina method.
 

13. EXTRACTABLE ALUMINUM
 
Alumirt,,,| 
was 
extracted with potassium chloride and determined
by the fluoride titration method of Yuan 
(1959)
 

14. ALLOPHANE
 

Allophane was determined by treating the sample with sodium
fluoride and taking 
the pH reading.
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R DISCUSSION OF LABORATORY DATA
 

Laboratory analyses were made of at least one profile of each
 
soil series and of several profiles of important or extensive
 
series. Analyses consisted of particle size distribution; pH 
of the paste and of a 1:2.5 dilution of the soil with water;
 
organic carbon; total nitrogen; relative amounts of allophane;

extracta le iron; millequivalents of extractable aluminum on a
 
limited number of samples; exchangeable cations; bulk density
 
on many samples; 1/3-bar and 15-bar moisture retentions; and
 
parts per million of available potassium and phosphorus. Cal
culat ons were made to determine organic matter, the cation
 
exchange capacity, and the percent base saturation. Conduc
tivity measurements of the saturation extracts were made on a
 
few soils to determine the degree of salinity, and calcium
 
carbonate equivalent determined for a few soil horizons. Methods
 
used for the several laboratory procedures are described below.
 

1. PARTICLE-SIZE DISTRIBUTION
 

The particle size distribution analyses appear to be valid
 
for more than 80 percent of the soils. 'lany determinations
 
differ by one texture class from the estimate made by the
 
soil surveyor when the sample was collected. This may be due
 
in part to the difficulty of dispersing the soil owing to the
 
stability of aggregates in many soils and the presence of
 
allophane.
 

It was not possible to determine soil separates on the four
 
lower horizons of the Cgrdenas series. The soil material
 
flocculated to form a gel, as if 100 percent clay. These
 
horizons have low pH, but exchangeable sodium is higher than
 
in the upper horizons.
 

2. SOIL REACTION (pH)
 

The pH values of about 95 percent of the soils sampled range 
between 6.0 and 7.0 throughout all horizons. This reaction 
is ideal for most of the crops grown in Nicaragua. Only the 
C~rdenas and Sapog soils, that occur in the Tropical Moist
 
Forest zone, have lower pH values that range from 3.9 to 5.4.
 
Several soils that are reddish in color have p1l values that
 
are less than 6.0. The redder colors in those soils may
 
indicate greater age and greater oxidation.
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3. OPfGNIC MATTEP
 

Ornanic matter is hiqh (more than six nercent) in many soils,
 
not only in the surfare horizon but to a denth of more than

50 centimeters in some soils. I total of twelve Irniustolls
 
and one Hanlustoll have more than one nercent ornanic 
matter
 
from the surface (downward) to denths of more than 50 centi
meters. nst the series occur
of soil that in the Premontane
 
Mnist Forest life zone (the coffee-nrowinn area) have hinher
 
amounts, of ornanic matter than other orouns of soils; 
some
 
have more than four nercent ornanic matter at depths below
 
inn centimeters.
 

4. CARBON-NITROGEN RATIOS 

The carboi,-, ,t 1 1i ratio rdliges between 11 and 16 for most
 
soils of the survey area. This indicates optimum rates of
 
decomposition and nitrification 
of organic residues, a favor
able condition for plant growth.
 

5. /LLOPHINE
 

Allophane is present to some degree in almost all soils that
 
have developed from volcanic ash. It is hiqhest (moderate to
 
appreciable) in soils occur the
the that in Premontane Moist
 
Forest life zone. The soils in this zone do not become as dry
 
as soils derived from volcanic ash in other zones. Apparently,

the more complete drying or dry condition for a longer period

each year, promotes the change of clay minerals from allophane

to montmorillonitic. The ratio of allophane to montmorillo
nite becomes less in areas outside of the Premontane Hoist
 
Forest zone among the soils of qreaLest pedocienctic change.

This change is indicated by the following evidence: (1) The
 
development of an argillic B horizon, (2) the development of
 
red colors in the profile, and (3) the formation of Vertisols.
 
Allophane is not high in most soils developed from rocks other 
than volcanic ash. 

Pllopnaicj .untents with pH readings of 10 and above are correlated 
with low available phosphorus in the soil. Among soils having 
allophane readings 
below 10 there appears to be a closer relation
ship between the content of free iron oxides and the amount of
 
available phosnhorus than with the amount of allophane present.
 

6. FPEt IPON OXIDES
 

The amount of free iron oxide in soils is, in part, related to
 
parent material and in part related to degree of soil develop
ment.
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Texture analysis (sand, silt,

and clay) by Bouyucos Method.
 

Total Nitrogen
 
analysis by

Kjeldahl Method.
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Sandy soils that have not been 
changed aDreciably by weather
ing and pedoqenic processes, have very low contents of free
 
iron oxides. Several other soils 
developed from rocks other
 
than volcanic ash 
or fjm rocks high in pyroclastic materials
 
are also low in iron oxides.
 

Among soils formed from volcanic ejecta, relationship exists

between parent material and content of iron oxides. The 
?asaya soils, which are developed on a redder ash than other
 
soils, are the 
highest in iron (6.35 to 9.25 percent) of all
 
the soils 
analyzed. The Nindir5 and [squipulas soils, two

Inceptisols which although not reddish in color, occur in

the same area as lasaya soils, are also high in iron, The
 
high iron oxide content in these soils is presunme' to be re
lated to a high content in the parent ash 
and cinder deposits.
 

Among other soils developed from volcanic ash, an increase

in iron is correlated with advanced age or greater degree of 
soils profile development and the formation of an 
argillic

B horizon. Host of the soils that have a duripan have high

iron contents.
 

There is a relationship of free oxides in the toiron soil
available phosphorus. Most soil that do not have appreciable

quantities of allophane, and less 3.5
have than percent of
 
free iron oxides, have 
a medium to high content of available
 
phosphorus. Available phosphorus is very in
low most soils
 
with contents of iron oxides above 3.5; 
and the amount of
 
phosphorus decreases with an increase in iron 
oxide.
 

7. EXCHANGEABLE CATIONS
 

The quantities of c.\cIngeable calcium and magnesium are
favorable for optimum plant growth conditions in all the soils 
analyzed. The ratio of exchangeable calcium plus magnesium

to sodium is favorble for 
plant growth in all soils analyzed

except the surface horizon of one profiel sample of La Calera
series. An accumulation of sodium has developed in that soil 
as water movinq upitard from a high water tahlle has been used
Ly plants or evaporated at the surface. The La Calera soils 
are not much higner in elevation than the level of iater in 
Lake 'lonanua . Fhis makes drainage and leaching to remove the 
sodium practically impossible. 

8. CATION EXCHANGE CAPACITY
 

Cation exchange capacities low in feware only a horizons of
loamy sand or sand texture. One horizon of loamy sand tex
ture of the !nomotombo series had an exchange capacity of 
4.40, another horizon of sand texture has a value of 2.00 
All other samples are nominal to moderately high, 15 to 55 
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milliequivalents per 100 grams of soil. Peadinqs higher
 

than 60 were recorded for some clay horizons of V/ertisols.
 

9. BASF CATIM.T TON
 

As mentioned above, practically all parent materials in this
 
survey are high in calcium and magnesium and low in sodium.
 
Although rainfall is quite high in some areas, the leachin
 
of bases from the soil has been low. tluch of the rain that 
falls in [lay and June is required to bring the moisture in
 
tnie soil up to field capacity. Evapotranspiration is high
 
because of high use of water by plants and high evaporation
 
rates. During the high precipitation period of October,
 
some water passes hrough the soil and some bases are pre
sumed to be lost during that period. The losses, however,
 
do not exceed the bases that are released by weatherinq.
 
The fact that parent materials are high in calcium and mag
nesium ensures a favorable status of bases in the soil for
 
long periods of time. The base saturation is generally be
tween 50 and 90 percent.
 

In contrast to these favorable conditions prevailing in
 
western Nicaragua, conditions in areas where rainfall is
 
high (more than 2,200 millimeters per year) and almost con
tinuous during the year, leaching of bases from the soil has
 
been high. 

Samples of clay soils collected near Rama and south of Los
 
!lillones have base saturation ranging from 25 to 60 milli
equivalents in the immediate surface horizon which is moder
ately high to in from 10 to 25
high organic matter, and milli
equivalents in other parts of the profile.
 

Two soil series, Pacaya and San !Iarcos, both Typic Durandepts,
 
have more than 50 percent base saturation in the immediate
 
surface horizons, but saturation below those horizons to
 
depths of one meter or more ranges from 19 to 34 percent.
 

The loss of bases in these soils is believed to be due to
 
their replacement by hydrogen. The soils are downwind from
 
Volc~n Santiago from which sulfurous fumes were emitted from
 
1924 to 1927 and from 1946 to 1957. The native teqetation, a
 
forest of deciduous and evergreen trees, was killed by the
 
fumes. It is concluded that acids carried into the soil by

rain water passing through the fumes leached the bases to a
 
depth of about one meter. Bases in the surface horizons ap
parently have increased since 1957.
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Available phosphorus determined
colorimetrically by North Carolina Method.
 

Flectrica] conductivity analysis by
Electrical Conductivity Bridges
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10. Bill K DENSITY 

The bulk density of practically all the Inceptisols developed

in volcanic 
ash, except some that are sandy or cindery, is
 
less than 0.85. The older soils 
in which the ash has broken
 
dow!n to form a clay loam or clay texture have bulk densities 
of more than 1 .00, The loamy sands and the coarse sandy
loam types also have bulk densities of more than 1.00. 
Samples for bul: dersities were taken in cans and weighed.
It was not possible to get good samples of clayey soils in
 
the cans, so very few determinations were made of clay-tex
tured horizons. 

The low density and loam textures of many soils developed
in volcanic ash indicate the great susceptibility of these
 
soils to both wind and water erosion.
 

11. WATER PETENTION
 

Water-retention measurements were made at 1/3 and ten15-bar 

sions and the differences calculated for each horizon. 
 The
 
centimeters of water per centimeter of soil (available mois
ture for use by plants) have been determined for samples
 
having bulk density determinations.
 

In general, soils developed in volcanic ash that have loam
 
textures and are high in organic matter in the topmost 30
centimeters, have high available moisture.
 

The available moisture is favorable in most soils having tex
tures ranging from sandy loam to clay. It is low in loamy

sands 
and moderate to low in the heavier clay textures, tex
tures characteristic of the Vertisols.
 

12. AVAILABLE PHnSPHORUS
 

The relationship of available phosphorus to allophane and
 
free iron oxides in soils of this survey area is given under
 
the discussion of iron oxide and allophane. lost soils of
 
western Nicaragua that have been analyzed are very low in
 
available phosphorus. This low phosphorus is correlated with
 
a high content above 3.5 percent of iron oxide. It is also
 
correlated with a high content of allophane. In a high per
centage of these soils, available phosphorus is low or low
 
to medium in the topmost horizon in which organic matter is
 
significant, but 
is nil in the rest of the profile.
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Many soils not developed from volcanic materials
ate to high contents have moder
soils of available phosphorus. Some ofoccur in the flood plain of RTo these 
jacent to Viejo and othersRio Neiro adand its tributaries.at various Other soilslocations occurbut qenerallyto those that havehigh quantities of mediumphosphorus

have less 

are low: in allophane
than 3.5 percent of 
and
 

free 
iron oxides.
 

13. AVAILABLE POTASSIUV, 

Approximnateiy 
 L)peLLIt of the soils analyzedamounts of available have medium
potassium. 
 The remaining
have high amounts of potassium. The 
22 percent
 

ply of potassium and 
generally favorable sup

a large percentage 
deficiency of available phosphorus inof the soils indicatelizer. the need forThe recommendations fertis;iould 
be based on 
the particular needs of each 
soil.
 

Potassium analysis by Flame
 
Photometer
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AGGREGATE, SOIL 


ALBIC HORIZON 


ALLOPHANE 


ALLUVIUM 


ARGILLIC HORIZON 


ASH, VOLCANIC 


ASSOCIATION, SOIL 


GLOSSARY
 

Many fine particles held in a single 
mass
 
or cluster, such as a clod, crumb, block,
 
or prism.
 

A light colored (nearly white) surface 
or
 
subsurface horizon from which clay and
 
free iron oxides have been removed.
 

An amorphous clay mineral in soil. A high

quantity of allophane in soil is associated
 
with a high retention of water at a 15-bar
 
tension and a high cation exchange capacity
 
at pH values above seven. The alluminum
 
associated with soils high in allophane is

believed to combine with phosphates ren
dering them unavailable to plants. The
 
following pH values are used to express
 
amounts of allophane in soils:
 

Less than 9.2 None or very littlp allo

9.2 - 10 
phane 
Small to moderate amount 

10 - 11 : 
of allophane
Moderate amcunt of allo-

More than 11 
phane 
High amount of allophane. 

Soil material such as sand, silt, or clay, 
that has been deposited on land by streams.
 

An illuvial horizon in which layer-lattice

silicate clays have accumulated by illuvia
tion to a significant extent.
 

Uncemented pyroclastic material consisting
 
of fragments under 4 millimeters in diameter.
 

A group of soils geographically associated
 
in characteristic repeating pattern.
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AVAILABLE MOISTURE
CAPACITY 
 The difference between 
the amount of water

in a soil at 
field capacity and the 
amount
in the same soil at the permanent wilting
point. This 
is expressed 
as centimeters
of water per centimeter of soil 
and the
following terms 
are used: 
 Low less than
0.03; moderate 0.09 to 0.16; 
and high,
 
more than 0.16.
 

BASE SATURATION 
 The degree to 
which material that has 

exchange properties is saturated with 

base
 
exchangeable cations other than hydrogen, 
expressed as 
a percentage of 
the cation ex

change capacity.
 
CALCAREOUS, SOIL 
 A soil containing enough calcium carbonate
 

(often eith magnesium carbonate) 
to effervesce 
(fizz) visibly when treated with cold,
dilute hydrochloric acid.
 
CALCIC HORIZON 
 Horizons of secondary carbonate enrichment
 

that are 
more than 15-centimeters thick,
have a calcium carbonate equivalent content
of more than 15 percent, and have at 
least
5 percent 
more calcium carbonate equivalent
than the C horizon. 
 For more exact specifications, see 
U. S. Dept. of Agriculture,
Supplement to 
Soil Classification 
System,

(7th Approximation) 1967.
 

CAMBIC HOR 1 ZON 
 In general, it is an 
altered horizon 
that

lacks -.he dark colors and organic matter
that are definitive for a mollic or 
umbric
epipedon. Commonly it 
is below an epipedon.


CATION 
 An ion carrying a positive charge of elec
tricity. The 
common 
soil cations 
are calcium, magnesium, sodium, potassium, and hy
drogen.
 

CATION-EXCHANGE

CAPACITY 
 A measure 
of the total 
amount of exchange

able cations that can 
be held by the soil.
It is expressed in terms of milliequivalents
per 100 grams of soil 
at neutrality (pH 7)
or at some 
other stated pH value. 
 The term
as applied to 
soils is synonymous with base
exchange capacity but is more 
precise in its

meaning.
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CINDER, VOLCANIC 


CLAY 


COLE 


COLLUVIAL (GEOLO-

GICAL USE) 


COLLUVIUM
 
COLLUVIUM 


COMPLEX, SOIL 


CONCRETION 


Scoriaceous lava between 4 and 32 milli
meters in diameter. See scoria.
 

As a soil separate, the mineral soil with
 
particles less than 0.002 millimeter in
 
diameter. As a soil textural class, soil
 
material that is 40 percent or more clay,
 
less than 45 percent sand, and less than
 
40 percent silt.
 

Coefficient of linear extensibility:
 
This is the ratio of the difference be
tween the moist and dry lengths of a clod
 
to its dry length. It is Lm - Ld, where
 

Ld
 
Lm is the length at 1/3-bar moisture, and
 
Ld is the length when dry. It is usually
 
calculated from the difference in bulk
 
density of the clod when moist and dry.
 
Potential linear extensibility:
 
The sum of the products for each horizon
 
of the horizon thickness and the COLE of
 
the horizon.
 

A term applied to unconsolidated material
 
usually at the foot of a cliff e- slope
 
and brought there by a method in which
 
gravity is a critical factor. Includes
 
mudflows as well as talus, scree, allu
vial fans and similar deposits.
 

Soil material rock fragments, or both
 
moved by creep, slides, or local wash
 
and deposited at the base of steep slope.
 

A mapping unit consisting of different
 
kinds of soils that occur 
in such small
 
individual areas or in such an intricate
 
pattern that they cannot be shown sepa
rately on a publishable soil map.
 

Grains, pellets, or nodules of various
 
sizes, shapes, and colors consisting of
 
concentrations of compounds, or of soil
 
grains cemented together. The composi
tion of some concretions is unlike that
 
of the surrounding soil. Calcium car
bonate and iron oxide are examples of
 
material commonly found in concretions.
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CONSISTENCE, SOIL 
 The feel of the soil and the 
ease with
 
which a lump can be 
crushed by the fingers. Terms commonly used to 
describe

consistence are:
 

CONTOUR TILLAGE 


Loose 


Friable 


Firm 


Plastic 


Sticky 


Hard 


Soft 


Cemented 


Noncoherent; will 
not
 
hold together in 
a mass.
 
When moist, crushes
 
easily under gentle pres
sure between thumb and
 
forefinger and 
can be

pressed together into 
a
 
lump.
 
When moist, crushes
 
under moderate pressure

between thumb and fore
finger, but resistance
 
is distinctly noticeable.
 
When wet, readily deformed
 
by moderate pressure but
 
can be pressed into 
a

lump; will forml 
a "wire"
 
when rolled between thumb
 
and forefinger.

When wet, adheres to
 
other material, 
and tends
to stretch somewhat and
 
pull apart, rather than
 
to pull free from other
 
material.
 
When dry, moderately 
re
sistant to 
pressure; can
be broken with difficulty

between thumb and fore
finger.
 
When dry, breaks into
 
powder or individual grains

under very slight pressure.

Hard and brittle; little
 
affected by moistening.
 

Cultivation that follows the contour of the

land, generally almost at right angles 
to the

slope.
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CONTROL SECTION
 
FOR SOIL SERIES 


DEPTH, SOIL. 


DIAGNOSTIC
 
HORIZONS 


DIAGNOSTIC SUB-

SURFACE HORIZONS 


DIAGNOSTIC SUR-

FACE HORIZONS 


That part of a soil profile containing
 
the horizons that determine the place
ment of the soil in the Comprehensive

System (7th approximation of classifi
cation). In general, for mineral soils
 
it includes the part of the profile f
 
from a depth of 25 centimeters down to
 
a lithic contact or 1 meter. (See USDA
 
Seventh Approximation for more details).
 

Terms used to describe the depth of
 
effective soil material 
are as follows:
 

Deep More than 90 centi
meters. 

Moderately 
shallow 40 - 60 centimeters. 
Moderately
 
deep 60 - 90 centimeters.
 
Shallow 25 - 40 centimeters.
 
Very
 
shallow Less than 25 centi

meters.
 

Horizons formed at the surface or below
 
the surface which are used as criteria
 
to differentiate one order from another
 
and even among the lower categories in
 
the Comprehensive Scheme of Classification.
 

The following subsurface horizons are re
cognized: argillic, agric, natric, spodic,
 
cambic, and oxic. In this report, the
 
agric, spodic, and oxic horizons are not
 
mentioned.
 

Six diagnostic horizons that form at the
 
surface are recognized and called epipedons.

The epipedon includes the upper part of the
 
soil that is darkened by organic matter or
 
the upper eluvial horizons, or both. Epi
pedon is not a synonym for a horizon, how
ever, for the epipedon may include part or
 
all of an illuvial B if the darkening by

organic matter extends from the surface in
to or through the B.
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DOAB 


DRAINAGE, SOIL 


DURINODES 


EPIPEDON 


EROSION 


Flat interfluves between two 
or more rivers.
 

The relative rapidity and extent of removal
 
of water under natural conditions, 
from on
and within the soil. 
 Terms used 
to describe
drainage classes 
are 
as follows: Excessive,

somewhat excessive, well 
drained, moderately
well drained, somewhat poorly drained, poorly
drained, very 
poorly drained.
 

Weakly cemented to indurated nodules.
 

A diagonistic horizon that forms at 
the sur
face of a soil. 
 (See also diagnostic sur
face horizons.)
 

The wearing away of the 
land surface by 
run
ning water, wind or 
ither geological agents,
including such 
processes 
as gravitational
 
creap. 
 Types of erosion are:
 

Sheet Removal of a more or 
less
 
uniform layer of material
 
from the land surface. The

effects are 
less conspicious

than hose of other types oferosion that produce large

channels. Frequently in
sheet erosion, 
the eroded
 
surface consists of 
numeous
 
very small rills.


Rill The 
type of accelerated ero
sion by water which produces

medium to 
large channels that
 
can be obliterated by tillage.
Gully 
 That type of accelerated ero
sion by water that produces

channels larger than 
rills.

Ordinarily these erosion pro
duced channels carry water
 
only during and immediately

after rains. Gullies are
deeper than rills 
and are
 
not obliterated by normal
 
tillage.


Wind Removal 
of soil material 
from
 
the solum by wind.
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ELUVIATION 


FAMILY, SOIL 


FINE EARTH
 
FRACTION 


FLOOD PLAIN 


GLEIZATION 


GRAVELLY SOIL 


HIGHLAND 


The movement of material from one place
 
to another within the soil, in either
 
true solution or colloidal suspension.
 
Soil horizons that have lost material
 
through eluviation are said to be elu
vial; those that have received material
 
are illuvial.
 

A subdivision within a subgroup, pri
marily on the basis of properties im
portant to the growth of plants.
 

Particle-size distribution of the en
tire soil having diameters of less than
 
two millimeters.
 

Nearly level land consisting of stream
 
sediment that borders a stream and is
 
subject to flooding unless protected
 
artificially.
 

The reduction, translocation, and seg
regation of soil compounds, notably of
 
iron, generally in the subsoil or sub
stratum, as a result of poor aeration
 
and drainage, indicated in the soil by
 
mottles of dominately gray. The soil
forming processes leading to the devel
opment of a gley soil.
 

From 15 to 45 percent of material, by
 
volume, consists of rounded or angular
 
rock fragments that are not prominently
 
flattened and are up to 3 inches in
 
diameter. Very gravelly soil. Similar
 
to gravelly but content of gravel is
 
more than 45 percent.
 

As used in this survey means heights of
 
land that are greater than hills and in
cludes the summits of larger volcanoes
 
and all mountains, plateaus, mesas, and
 
structurally tilted ridges exceeding
 
approximately 1,000 meters in elevations.
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HORIZON, SOIL 
 A layer of soil, approximately paralled

to the surface that has 
distinct characteristics 
produced by soil-forming processes. 
 The relative position of the
several 
soil horizons 
in a typical soil
profile, and their nomenclature, 
are as
 
follows:
 

0 Horizon 
 Organic horizon of
 
mineral 
soils.


A Horizon 
 The horizon 
at the
 
surface. 
 From this

horizon, except in
 
dark-colored, Humic
 
Cley soils, the 
so
luble minerals and
 
clay have been 
re
moved by percolating
 
water. 
 The major A

horizon may be sub
divided into Al, 
the
 
part that is dark col
ored because of organ
ic matter, and A2,
 
the part that is
 
leached and 
light

colored. 
 In woodlands,
 
a layer of organic mat
ter accumulates 
on top

of the mineral soil;

this layer is called
 
the AO horizon. 
 When
 
a soil is plowed these
 
parts 
of the A horizon
 
are mixed and the plow

layer is called the Ap

horizon.
B Horizon 
 The horizon in which
 
clay oxides or other
 
materials have 
accumu
lated, 
or in which al
teration obliterates
 
parent material 
struc
ture. It may be 
sub
divided into 81, 
B2,
 
or B3 horizons.
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C Horizon The material immedi
ately under the true 
soil. In chemical, 
physical, and mineral 
composition it is pre
sumed to be similar to 
the material from which 
at least a part of the 
overlying solum has de
veloped. 

R Horizon Underlying consolidated 
bedrock.
 

Roman numerals are prefixed to the master
 
horizon or layer designation (0, A, B, C,
 
R) to indicate lithologic discontinuities
 
either within or below the solum. The
 
first or uppermost, material is not num
bered, for the Roman numerai I is under
stood; the second, or contrasting material
 
is numbered II; and others are numbered
 
III, IV, and so on, consecutively downward.
 
Thus for example, a sequence from the sur
face downward might be A2, B1, lIB2, lIB3,
 
IIC1, IIIC2.
 
Following are the symbols used in this re
port with those letters that designate the
 
master horizons:
 

b 	 Buriec soil horizon. This sym
bol is used to designate a buried
 
genetic horizon. Horizons of
 
another solum may or may not have
 
been formed in the overlying ma
terial, which may be similar to,
 
or different from the assumed
 
parent material of the buried
 
soil.
 

ca 	 An accumulation of calcium car
bonate. This symbol indicates
 
that the horizon contains more
 
calcium carbonate than occurred
 
in an equal amount of soil of
 
the parent material.
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ILLUVIATION 


INCLUSION 


INFILTRATION 


ISOHYPERTHERMIC 


LACUSTRINE 


LANDFORM 


cn Accumulations of concretions 
or
 
hard concretionary nodules 
en
riched is sesquioxides with 
or
without phosphorous.
 

m 
 Strong cementation, 
induration.
 
p Flowing or other disturbance.
 
si Cementation 
in the C horizon by
silicious material, 
soluble in
 

alkali.
 
t Illuvial clay.
 

The accumulation of material 
in a soil

horizon through the deposition of suspended material and organic matter removed
from horizons above. 
 Since part of the
fine clay in the B horizon (or subsoil)
of many soils has moved into the B horizon 
from the A horizon above, the 
B horizon is called an illuvial 
horizon.
 
A kind of soil that has 
been included in

-iapping a soil of 
a different kind because
 area was too small to
the be mapped separately on 
a map of the scale used.
 
The downward entry of water into the im
mediate surface of soil 
or other material
 as 
contrasted with percolation, which is
movement of water through soil 
layers or

materials.
 

A family name 
for soils having an average

annual soil temperature of 220 C. (720F.)
or more at depths of 20 
inches below the
surface, in areas where 
the difference between the warm and cool 
season 
is not more
 
than 5°C. (90F.).
 

Material deposited in lake water and 
ex
posed by lowering of the water level 
or
elevation of the 
land.
 

A terrain feature created by natural 
pro
cesses which, when 
identified, provides
dependable information concerning its
structure, composition and frequently its
 
origin.
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LEACHING SOIL 


LITHIC CONTACT 


LOWLAND 


MAPPING UNIT 


MOLLIC EPIPEDON 


The removal of materials in solution by
 
percolating water.
 

A boundary between soil 
and continuous, 
coherent underlying material. The under1 ing material must be sufficiently co
herent when moist to make hand digging

with a spade impractical, although it
 
may be chipped or scraped with a spade.
 

Lowland, in this survey, is used to iden
tify lIw-lying first bottoms that in
clude lacustrine and marine plains allu
vial flood plains, alluvial fans, beaches,

deltas and marshs; and coastal plains and
 
somewhat dissected gently sloping rolltu 

ing plains and terraces that are generally

above first bottom lands, but which are of
 
low elevation in comparison to adjacent

higher lying or mountaineous areas. The
 
separation between lowland and upland
 
areas is generally correlative with a
 
physiographic boundary.
 

Any soil, miscellaneous land type soil
 
complex, or undifferentiated soil group

shown on the detailed soil map and iden
tified by a letter symbol.
 

A surface mineral horizon that has at
 
least one percent organic matter, more
 
than 50 percent base saturation by ammo
nium acetate method, and is generally
 
more than one-third the thickness 
of the
 
solum. The soil structure is sufficiently
 
strong that the horizon is not both mas
sive and hard when dry, and colors of
 
both broken and crushed samples have
 
values darker than 3.5 when moist and 5.5
 
when dry, and chromas of less than 3.5
 
when moist. Color value is normally one
 
Munsell unit Jarker than the 
IC or the
 
chroma is at least 2 units 
less (both

moist and dry) if an IC horizon is pre
sent. (A more detailed definition is
 
given in the manuel of the 7th Approxi
mation by U.S. 
Department of Agriculture,

1967;)
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MORPHOLOGY, SOIL 


MOTTLED 


MUCK 


NATRIC HORIZON 


OCHRIC EPIPEDON 


ORGANIC MATTER 


The makeup of the soil, 
including the 
tex
ture, structure, consistence, color, and
other physical, chimical, mineralogical,

and biological properties of the various
horizons that make up the 
soil profile.
 
Irregularly marked with spots 
of different
 
colors 
that vary in number and size.
tling in soils, usually indicates poor 

Mot
riation and ae

lack of drainage. Descriptive
terms 
are as follows: 
 Abundance 
- few,
common, 
and many; size 
- fine, medium, and
coarse; and 
contrast 
- fine, less 
than 5
millimeters 
(about 0.2 
inch) in diameters
along the greatest dimension; medium,
ranging from 5 millimeters 
to 15 millimeters (about 0.2 to 
0.6 inch) in diameter
along the greatest dimension; and coarse,
more than 15 millimeters (about 0.6 
inch)
in diameter along the greatest dimension.
 
An organic soil consisting of fairly well
decomposed organic mlaterial 
that is relatively high in mineral content, finely
divided and dark 
in color.
 
This is a special 
kind of argillic horizon which has prismatic or more 
commonly,
columnar structure, and in 
some subhorisons, more 
than 15 
percent saturation
 
with exchangable sodium.
 
Generally a light-colored surface mineral

horizon or, 
if dark colored, 
it is too
thin to qualify for 
a mollic epipedon.
Ochric epipedon includes eluvial horizons
 or near the surface
at (A2 and albic horizons) and extends to 
the first underlying
diagnostic argillic, natric, spodic,

oxic horizons. or
 

If only a cambic horizon
is present, 
the lower limit of the orchric
epipedon 
is the base of the p'ow layer or
an equivalent depth 
in soils that have not

been plowed.
 

The organic portion of the soil 
after fragments more than 
2 millimeters 
have been removed. 
 Usually expressed 
in percent the
terms used in this report to indicate different quantities are: low less
- than Ipercent; moderate 
- I to 3 percent; moderately high 
- 3 to 6 percent; and high
more than 6 percent. 
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PARALITHIC CONTACT
 
(LITHIC-LIKE) 


PARENT MATERIAL 


PED 


PEDON 


PERMEABILITY 


pH 


PHASE, SOIL 


PHOSPHORUS 


Similar to a lithic contact but the under
lying material is softer and can be dug

with difficulty by a spade. Beneath the
 
paralithic contact is normally partially

consolidated sedimentary rock, such as
 
sandstone, siltstone, or shale with a dry
 
bulk density of more than 2.
 

The horizon of weathered rock or partly
 
weathered soil material from which soil
 
has formed: horizon C in the soil profile.
 

An individual natural soil aggregate, such
 
as a crumb, a prism or a block, in contrast
 
to a clod.
 

The smallest volume that can be called a
 
soil. A pedon has three dimensions. It
 
has depth and its area ranges from about
 
I to 10 square meters, depending on the
 
nature of the variability of the horizons.
 

The quality of a soil horizon that en
ables water or air to move through it.
 
Terms used to describe permeability are:
 
very slow, slow, moderately slow, moderate,
 
moderately rapid, rapid, and very rapid.
 

See Reaction soil.
 

A subdivision of a soil type, series or
 
other unit in the soil classification
 
system made because of differences in the
 
soil that affect its management but do
 
not affect its classification in the nat
ural landscape. A soil type, for example,
 
may be divided into phases because of dif
ferences in slope, stoniness, thickness,
 
or some other characteristics that affects
 
management.
 

The quantity of phosphorus (P205 ) is ex
pressed as follow.,:
 

Low - less than 19 parts per million
 
of soil.
 

Medium - 20 to 50 parts per million
 
(ppm) of soil.
 

High - more than 50 ppm.
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POTASSIUM 


PROFILE, SOIL 


REACTION, SOIL 


RUNOFF, SURFACE 


The quantity of potassium K20 is expressed

in ppm as follows:
 

Low - less 200 ppm.

Medium - 200-500 ppm.

High --more than 500 ppm.
 

A vertical section of 
the soil through all

its 
horizons and extending into the parent

material.
 

The 
degree of acidity or alkalinity of 
a
soil, expressed 
in pH values. A soil that
tests to pH 
7.0 is precisely neutral 
in reaction because it is neither acid not 
alkaline. An acid, or "sour", soil
gives an acid reaction; 
is one that
 

an alkaline soil
is one 
that is alkaline in reaction. In
words, 
the degree of acidity or alkalinity
 
are expressed thus:
 

Extremely acid 
- below 4.5
 
Very strongly

acid 
 - 4.5 to 5.0
Strongly acid 
 - 5.1 to 5.5
 
Medium acid 
 - 5.6 to 6.0
Slightly acid 
 - 6.1 to 6.5
Neutral 
 - 6.6 to 7.3Mildly alkaline- 7.4 to 
7.8

Moderately alka
line 
 - 7.9 to 8.4
 
Strongly alka
line 
 - 8.5 to 9.0
 
Very strongly

alkaline 
 - 9.1 and higher
 

The relative 
rate of water removed by flow
 over the surface of the soil. 
 The following

terms are 
used:
 

Very slow - Surface water flows away 
so slow that freeewater
 
lies on 
the surface for
long periods or enters
 
immediately into the soil.
Slow - Surface water flows 
away so
 
slowly that free water
 
covers 
the surface for
 
significant periods 
or
 
enters 
the soil rapidly.
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SALIC HORIZON 


SAND 


SCORIA, VOLCANIC 


SCREE 


Medium - Surface wL'er flows away at
 
such a rate that a moderate
 
portion of the water enters
 
the soil and free water lies
 
on the surface for only short
 
periods.
 

Rapid - A large part of the precipi
tation moves rapidly over the
 
surface of the soil and a
 
small part moves through the
 
soil. Surface water runs off
 
nearly as fast as it is added.
 

Very rapid - A very large part of the
 
water moves rapidly over the
 
surface of the soil and a very

small part does through the
 
soil profile. Water runs off
 
as fast as it is added.
 

A horizon 15-centimeters or more thick, with
 
secondary enrichment of salts more soluble
 
in water than gypsum. It contains at least
 
2 percent salt, and the product of the
 
thickness in centimeters and percent salt
 
by weight is 60 percent centimeters or more.
 
Thus, a horizon 20 centimeters thick would
 
need to contain 3 percent salt to qualify.
 

Individual rock or mineral fragments in
 
soils having diameters ranging from 0.05
 
to 2.0 millimeters. Most sand grains con
sist of quartz, but they may be of any min
eral composition. The textural class name
 
of any soil that contains 85 percent or
 
more sands and not more than 10 percent clay.
 

Pyroclastic ejecta, usually of basic com
position, characterized by marked vesicu
larity, dark color, heaviness, and a tex
ture that is partly glassy and partly crys
talline. Fragments of scoria are more than
 
32 millimeters in diameter.
 

A heap of rock waste at the base of a cliff
 
or mantling a slope. A more inclusive term
 
than talus.
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SERIES, SOIL 


SILT 


SOIL 


SOLUM 


STONY 


STRATIFIED 


STRUCTURE SOIL 


A group of soils developed from a particular type of parent material and having
genetic horizons that except for texture
of the surface layer, 
are similar in
differentiating characteristics and in
arrangement in the profile.
 

Individual 
mineral particles in a soil

that range in diameter from the upper
limit of clay (0.002 millimeter) to 
the
lower limit of very fine sand (0.05 millimeter). 
 Soil 
of the silt textural
class 
in 80 percent or more silt and less
than 12 percent clay.
 
A natural, three-dimensional body 
on the
earth's surface that supports plants and
that has properties resulting from the
integrated effect of climate and living
matter acting upon parent material, 
as
conditioned by relief over periods of

time.
 

The upper part of a soil 
profile, above
 
parent material,
the in which the processes
of soil formation 
are active. Generally
the characteristics of the material
these horizons are 

in
 
unlike those of the
underlying material. 
 The living roots
other plant and animal and
 

life characteristics
of the soil are 
largely confined to 
the

solum.
 

Used to describe soils that contain stones
in numbers that interfere with 
or prevent

tillage.
 

Composed of, 
or arranged in, 
strata, 
or
layers, such 
as stratified alluvium.
 
The arrangement of primary soil 
particles
into compound particles 
or clusters that 
are
separated from adjoining aggregates and have
properties unlike those of 
an equal mass
unaggregates primary soil 

of
 
particles.
principal The
forms of soil 
structure are 
nlaty
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SUBSOIL 


SUBSTRATUM 


SURFACE SOIL 


TALPETATE 


TEXTURE, SOIL 


(laminated); prismatic (vertical axis of
 
aggregates longer than horizontal); co
lumnar (prisms with rounded tops); blocky

(angular or subangular); aind granular.

Structureless soils are (1) single grain

(each grain by itself, as in dune sand)
 
or (2) massive (the particles adhering

together without any regular cleavage,
 
as 
in many claypans and hardpans).
 

Technically, the B horizon, roughly, 
the
 
part of the profile below plow depth.
 

Any layer lying beneath the solum or true
 
soil; the C or D horizon.
 

The soil ordinarily moved in tillage, 
or
 
its equivalent in uncultivated soil, about
 
5 to 8 inches in thickness. The plowed
 
layer.
 

A hardpan consisting of volcanic ejecta
 
high in content of ash, pumice, cinders,

and scoria that is cemented commonly by

silica.
 

The relative proportions of sand, silt,
 
and clay particles in a mass of soil.
 
(See also Clay, Sand, and Silt). The
 
basic textural classes, in order of in
creasing proportions of fine particles
 
are as follows: sand, loamy sand, sandy

loam, loam, silt loam, silt, sandy clay

loam, clay loam, silty clay loam, sandy

clay, silty clay and clay. In the popu
lar portions of this report textures have
 
been grouped as follows:
 

Coarse textured soils - sands, loamy
 
sands.
 

Moderately coarse textures 
- sandy
 
loam, fine sandy loam.
 

Medium textured soils - very fine
 
sandy loam, loam, silt loam,
 
silt.
 

Moderately fine textured soils 
-

clay loam, sandy clay loam,
 
silty clay loam.
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THIXOTROPY 


TYPE, SOIL 


UPLAND 


VARIANT, SOIL 


Fine textured soils 
- sandy clay,

silty clay and clays with
 
40 to 60 percent less than
 
2 micron clay.


Very fine textured soils 
- clays
with more 
than 60 percent

2 micron clay.
 

A reversible, gel-sol 
transformation
 
under isothermal 
shearing stress following rest. 
 A field 
test of a thixotropic soil 
is: press 
a bit of wet soil
between thumb and forefinger; at first
it resists deformation, having some 
rigidy
or elasticity, or 
both; under increasing
pressure the soil may be molded and deformed; under greater pressure, suddenly
the soil changes from a plastic solid
to e liquid, and the fingers "skid".After the soil 
"smears" in this fashion,
usually free water can be 
seen on


In a matter of a second 
the
fingers. 

or two
the liquified soil 
sets again to its origsolid state.
inal In the literature of
soils 
of western United States, particularly of Hawaii, the consistence term
"smeary" is used 
to characterize soil
terials mathat are thixotropic. 

A subdivision of the soil 
series that is
made 
on the basis 
of differences 
in the
texture 
of the surface layer.
 
Those lands 
rising above adjoining low
lands. 
 The most common landform types
included are elevated plains, 
volcanic
plains and slopes, isolated and grouped
hills, foothills, lowlying mesas, buttes,
and cuestas, 
and hogbacks and homoclinal
 
ridges.
 

A soil whose properties 
are believed
 
sufficiently different from other known
soils to justify a new 
series name but
whose geographic area is so limited thatcreation of 
a new series 
is not believed
 
to be justified. 
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VOLCANIC SHIELD 	 The broad, gently dipping lavas or pyro
clastics on the outer flanks of a volcanic
 
cone.
 

WATER TABLE 	 The highest part of the soil or underlying
 
rock material that is wholly saturated
 
with water. In some places an upper, or
 
perched, water table may be separated from
 
a lower one by a dry zune.
 

WEATHERING, SOIL 	 All physical and chemical changes produced
 
in rocks at or near the earth's surface by
 
atmospheric agents. These changes result
 
in more or less complete disintegration
 
and decomposition of the rock.
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Table 55. Guide To Mapping Units
 

MAP DESCRIBED CAPABILITY UNITSYMBOL MAPPING UNIT ONPAGE SYMBOL PAGE 

AAa Amalia clay loam, 0 to 
1.51 slopes. 
 11-295 le-4.1 
 11-135
 
AAb Amalia 
clay loam, 1.5 to 41 slopes. 
 11-295 
 lie-4.l 
 11-135
 
AGa Argelia loam, 0 to 
1.5% slopes. 


11-296 1-6 
 11-129
 
AGa2 Argella loam, 0 to 1.51 
slopes, slightly eroded. 
 11-297 
 Ile-6 
 11-139
 
AGb Argelia loam, 
1.5 to 41 slopes. 


11-297 fle-6 
 11-139
 
AGc Argella loam, 4 to 81 slopes. 


11-297 
 Ille-6 
 11-153
 
AGpc Argelia stony loam, 
4 to 81 slopes. 
 11-298 
 I¥e-6 
 11-163
 
AGd Argella loam, 8 
to 151 slopes. 


T1-298 lYe-f 
 11-163
 
AMa Amatitin clay loam, 0 to 
1.5% slopes. 
 11-299 1-4.1 
 11-127
 
AM&a Aaatitin clay loam, 0 to 
1.5% slopes, slightly eroded. 
 11-300 I1e-4.1 11-135
 
AMb Amatitin clay loam, 1.5 
to 41 slopes. 
 11-300 lle-4.1 
 11-135
 
AMb2 Amatitin clay loam, 1.5 to 
41 slopes, moderately erode l. 
 11-301 [Ile-4s.1 11-147
 
Alb3 Amatitin clay loam, 1.5 to 
41 slopes, shallow. 
 11-301 lye-4.1 11-159
 
ANc Amatitin clay loam, 4 to 
0% slopes, moderately eroded. 
 11-302 
 llle-4.1 
 11-148
 
AMc2 Amatitin clay loam, 4 to 8% slopes, 
shallow. 
 11-302 
 lVe-4.1 
 11-159
 
A~d Amatitn clay loam, 8 
to 151 slopes. 
 11-303 
 IVe-4.1 
 11-159
 
A0a Argolla loam, 0 to 1.51 slopes. 

11-304 
 1-1 
 11-126
 
AOa2 Argolla loam, 0 to 1.51 
slopes, slightly eroded. 
 11-304 1le-I 
 11-130
 
AOt Argolla loam, 1.5 to 
41 slopes. 


11-305 1le-1 
 11-130
 
AOc Argolla loam, 4 
to 81 siopes. 


11-305 1lle-i 
 11-141
 
AOd Argolla loan., 8 to 
151 slopes. 


11-306 lVe-I 
 11-156
 
ARa Argentina clay loam, 0 to 
1.51 slopes. 
 11-307 
 Ile-4.l 
 11-135
 
ARb Argentina clay loam, 1.5 
to 41 slopes. 
 11-307 I]e-4.l 11-135
 
ARc Argentina clay loam, 4 to 
81 slopes. 
 11-308 
 1l1e-4.1 
 11-148
 
DAa Buenos Aires 
loam, 0 to 1.51 slopes. 
 11-309 1-1 
 11-126
 
BAb Buenos Aires loam, 1.5 to 
41 slopes. 
 11-309 
 1le-I 
 11-130
 
BAc Baenos Aires loam, 4 to 81 slopes. 11-310 Ille-1 
 11-141
 
BAd Buenos Aires loam, 8 to 
151 slopes. 
 11-310 
 IVe-l 
 11-156
 
BCa Bella Cruz clay loam, 0 to 1.51 
slopes. 
 11-312 Ile-3 
 11-134
 
BCb Bella Cruz clay loam, 1.5 
to 41 slopes, slightly eroded. 
 11-312 
 Ilie-3 
 11-134
 
BCb2 Bella Cruz clay loam, 1.5 
to 41 slopes, moderately eroded. 
 11-313 llle-3o 
 11-144
 
BCc Belle Cruz clay loam, 4 to 81 
slopes, moderately eroded. 
 11-313 
 Ille-3.1 
 11-145
 
BCd Bella Cruz clay loam, 8 to 151 
slopes, moderately eroded. 
 11-314 
 IVe-3.1 
 11-158
 
BCxa Bella Cruz clay loam, overwash phase, 0 to 1.51 slopes. 
 11-314 Ine-3 
 11-134
 
BCxb 
 Bella Cruz clay loam, overwash phase, 1.5 slopes.
to 41 
 11-314 1!e-3 
 11-134
 
BCxc 
 Bella Cruz clay loam, overwash phase, 4 to 81 slopes. 
 11-315 
 ilie-3.1 
 11-145
 
Ba Mine Wash, 0 to 1.51 slopes. 


11-625 Vlw-i 
 11-178
 
BVb Buenavista silty clay loam. 1.5 
to 4% slopes. 
 11-317 ale-4.1 11-135
 
BVc Buenavista silty clay loam, 
4 to 81 slopes. 
 11-317 Ille-4.1 
 11-148
 
BVd Buenavista silty clay 
loam, 8 to 151 slopes. 
 11-317 lVe-4.1 11-159
 
BVe Buenavlsta silty clay loam, 
15 to 301 slopes. 
 11-318 Vie-1.1 
 11-170
 
C-a Chilamatillo clay, 0 to 
1.5% slopes. 
 11-320 
 lle-4.2 
 11-136
 
C-b Chilamatillo clay, 1.5 to 41 slopes. 
 11-321 
 le-4.2 
 11-136
 

11-793
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C-b2 Chilamatillo clay, severely eroded 
or moderately shallow, 1.5 
to
 

4Z slopes 

11-321 1lle-4a2 
 11-147
C-bp Chilamatillo stony clay, 
1.5 to 41 s!opes. 11-322 
 1Ve-4.1 
 11-159
 

C-b3 Chilamatillo clay, shallow, 
1.5 to 4% slopes. 
 11-322 
 Ve-4.1 
 -59
 
C-c Chilamatillo clay, 
4 to 8% slopes. 


11-323 
 Ile-4.2 
 11-150
 
C-d Chilamatillo clay. moderately shallow, 8 to 
15% slnpes. 
 !1-323 
 lVe-4.1 
 11-159
 
C-2c Chilamatillo clay shallow, 
4 to 8% slopes. 
 11-323 
 IVe-4.1 
 11-159
 
CAva Chicara clay loam, well drained variant 0 
to 1.5% slopes. 
 11-325 
 Ile-i 
 11-130
 
CAa Chicara clay loam, 0 to '.51 
slopes. 


11-325 
 1llw-i 
 11-154
 
CBa Ceiba loam. 0 tn 
1.5% slopes. 


11-327 
 1-1 
 11-126
 
CCa ChIchigalpa loam. 0 to 
1.5% slopes. 


11-329 
 1-1 
 1-126
 

C~b Chichigalpa loam 1.5 to 41 slopes. 
 11-329 lle-i
'.Cc Chichigalpa loam, 4 to 11-130
81 slopes. 

11-329 
 I11e-1 
 11-141
 

CCd Chichigalpa loam, 8 to 
151 slopes. 

11-330 
 lVe-I 
 li-156
 

COa Los 
Cedros loam, 0 to 1.5% slopes. 

11-332 
 ale-5.1 
 11-137
 

Cob Los Cedros loam, 
1.5 to 41 slopes. 

11-332 
 Ile-5.1 
 11-137
 

CDc Los Cedros soils, 4 to 8% slopes. 

11-333 
 lIle-5 
 11-152
 

CDd Los Cedros soils, 8 to 15% slopes. 

11-333 
 lYe-5 
 11-163
 

CD2a Los Cedros soils, moderately shallow over 
hardpan, 0 to 1.5% 
slopds. 11-333 
 Ille-5a 
 11-150
 
CDZb 
 Los Cedros soils, moderately shallow over hardpan, 
1.5 to 4Z slopes. 11-334 
 Ille-Sa 
 11-150
 
CD2c 
 Los Cedros soils, moderately shallow over hardpan, 
4 to 8% slopes. 11-334 
 Ile-5 
 11-152
 
CD3c 
 Los Cedros soils, shallow over hardpan, 4 to 81 slopes. 
 11-335 
 IVe-Se 
 11-161
 
CEb Chorrera sandy loam, 
1.5 to 41 slopec. 
 11-337 
 Ile-2.I 
 11-132
 
CEc Chorrera 
sandy loam, 4 to 8% slopes. 


11-337 
 Ille-2 
 11-143
 
CEd Chorrera sandy loam, 8 
to 151 slopes. 
 11-337 
 lVe-2 
 11-157
 
CFa Cofradias sandy loam, 0 to 
1.51 slopes. 
 11-339 
 Ilie-2.1 
 11-132
 
CFb Cofradfas 
sandy loam, moderately shallow, 1.5 
to 41 slopes. 
 11-339 
 IIe-2a 
 11-142
 
CHa Chinandega loam, 0 
to 1.51 slopes. 


11-34(l 11 
 11-126
 
CHa2 Chinandega loam, 
0 to 1.5% slopes, slightly eroded. 
 11-341 lle-I 11-130
 
CHb Chinindegd loam, 1.5 
to 41 slopes. 


11-341 
 Ile-I 
 11-130
 
CHc Chinandega loam, 4 to 81 slopes. 


11-341 
 Ille-1 
 !-141
 
CHd Chinandega loam, 8 to 
151 slopes. 


11-342 
 IVe-1 
 11-156
 
Cla Colna Israel clay loam, 0 to 
1.51 slopes. 
 11-343 
 IVw-3 
 11-169
 
C:b Cobonla Israel 
clay loam, 1.5 to 41 slopes. 
 lvw-3 11-169
 
CIb2 Colonia Israel 


1 6-343 


franco, 1.5 to 
41 slopes. 
 11-344 
 IVw-3 
 11-169
 
CLa Chiltepe clay loam, 
0 to 1.51 slopes. 
 11-345 
 lile-3a 
 11-144
 
CLb Chiltepe clay loam, 
1.5 to 41 slopes. 
 11-346-
 IIIe-3a 
 11-144
 
CLc Chiltepe clay am, 
4 to 81 slopes. 


11-346 
 lVe-3.1 
 11-158
 
CLd Chiltepe clay 
loam, 8 to 151 slopes 


11-346 
 Ve-3.1 
 11-158
 
CLTb Chiltepe-Alluvial 
soil association, 1.5 
to 4% slopes, moderately
 

eroded. 

11-347 
 1lIe-3a 
 11-144
 

slopes.

CNa Cerro Negro loamy sand, 0 tc 1.51 
 11-348 
 lYe-? 11-165
CNb Cerro Negro loamy sand, 1.5 to 41 slopes. 11-349 lVe-7 
 11-165
 
LNc Cerro Negro loamy 
sand, 4 to 81 slopes. 11-349 Vhs-i 11-175 

11-794
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CNd 	 Cerr- Negro loamy sand, 8 to 15% slopes. 
 I-350 VIs-? 11-176 

CNe Cerro Aegro loamy sand, 15 to 301 slopes. 11-350 VIs-2 II-17o 

CN2d Cerro Negro sand. 8 to 15% slopes. 11-350 VI1-2 11-183
 

CN2e Cerro Negro sand, 15 to 30% slopes. 
 11-351 VIls-2 11-183
 

CN2f Cerro Negro sand, 30 to 75% slopes. 11-351 Vlls-2 
 11-183
 

CNpb 
 Cerro Negro sand, very stony, 0 to 4% slopes. (All A & B slopes
 
with "cc" In symbol). 
 11-351 VIs-i 11-175
 

CNpd 	 Cerro Negro sand, very stony, 4 to 15% slopes. (All C and D slopes
 
with "cc iq symbol) .
 11-351 VIs-2 11-176
 

CNpe Cerro Negro sand, very stony, 15 to 30% slopes. 11-352 
 V1S-2 11-183
 

COa Cosmapa sandy loam, 0 to 4% slopes. 
 11-353 Ilie-?& 11-142
 

COb Cosmapa sandy loam, shallow, 1.5 to 4% slopes. 
 11-353 IVs-2 
 11-166
 

COc Cosmapa sandy loam, moderately shallow, 4 to 88 slopes. 11-354 
 I11e-2 11-143
 

COd Cosmapa sandy loam, 8 to 15% slopes. 
 11-354 lYe-2 11-157
 

CO2b Cosmapa stony sandy loam, 1.5 to 4% slopes. 11-355 IVs- 11-166
 

CO2c Cosmapa shallow and stony sandy 
loams, 4 to 8% slopes. 11-355 
 IVs-2 11-166
 

CPa Concepci6n fine sandy loam. 0 to 1.5% slopes. 
 11-357 Ile-I 11-130
 

CPb Concepc16n fine sandy loam, deep, 1.5 to 4% slopes. 11-358 lle-I 
 11-130
 

CP2a Concepc16n loam, 0 tr, 1.5% slopes. 
 11-359 Ile-I 11-130
 

CP2b Concepc16n loam, I 5 to 4% slopes. 
 11-359 lle-I 11-130
 

CPc Concepc16n soils, 4 to 8% slopes. 
 11-358 Ilie-1 11-141
 

CPd Concepci6n soils, 8 to 15% slopes. 
 11-358 
 lVe-I 11-156
 

CPe Concepci6n soils, 15 tp 30% slopes. 
 11-359 Vle-1.2 11-171
 

CPvb Concepcidn loam, heavy substratum variant, 1.5 to 4% slopes. 11-360 lIe-i 11-130
 

CRc Cirdenas clay loam. 4 to 8% slopes. 11-362 
 file.3.2 11-146
 

CRd Chrdenas clay loam, 8 to 151 slopes. 
 11-363 IVe-3.2 11-159
 

CRe CArdenas clay loam, 15 to 30% slopes. 
 11-363 Vle-l.3 1l-172
 

CSa Cosiguina grrvelly san-y loam, 0 to 1.5% slopes. 11-365 
 lVe-7 11-165
 

CSb Cosiguina gravelly :andy loam, 1.5 to 4% slopes. 
 11-366 lVe-7 11-165
 

CSc Cosigulna gravelly sandy 
loam, 4 to 8% slopes 11-366 VIS-i 11-175
 

CSd Cosiguina gravelly sandy loam, 8 to 15% slopes. 11-367 Vls- 11-176
 

CSe Cosiguina graveliy sandy loam, 15 to 30% slopes. I1-367 
 VIs-2 11-176
 

CS2a Cosigulna gravelly loamy coarse sand, 0 to 1.5% slopes. 
 11-364 lye-7 11-165
 

CS2b Cosiguina gravelly loamy 
coarse sand, 1.5 to 4% slopes. 11-365 lVe-7 11-165
 

CSZc Cosiguina gravelly loamy coarse sand, 4 to 8% slopes. 11-365 
 V1s-i 11-175
 

CS2d Cosiguina gravelly loamy coarse sand, 6 to 15% slopes. 11-365 VIs-2 11-176
 

CS3a 	 Cosiguina gravelly sand, 0 to 1.5% slopes. 
 11-367 Vls-l 11-175
 

CS3b Cosiguina gravelly sand, 1.5 to 4% slopes. 
 11-367 VIs-l 11-175
 

CS3c Cosiguina gravelly sand, 4 to 8% slopes. 
 11-367 VIs-l 11-175
 

CS4e Co.1guina soils, 15 tr 10% slopes. 
 11-368 VlS-2 
 11-176
 

CS4f Cosiguina soils, 30 to 75% slopes. 
 11-368 Vlls-? 11-103
 

Cta Caimito clay, 0 to 1.5% slopes. 
 11-369 IVw-2 11-lbs
 

CV2 Steep land along drainageways, 30 to 75% slopes. 
 11-626 VIe-l.l 11-179
 

CV Rouqh broken land along dralnageways, slopis more than 75%. 11-626 VlIII-I 11-187
 

11-795
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CVe 

UIb 

Moderate steep ln "alonq drainaneways, 15 to 30. slopes. 

Diriamba silty clay loam. 1.5 to 41 slopes. 

11-626 

11-3711 

Vle- .2 

lle-5.l 

1-171 

11-137 
Dlb2 Diriamba silty clay loam, Tcderately4: slopes. shallow over hardpan, 1.5 to 

DIc 

Did 

Die 

Diriamba 

Diriamba 

Diriamba 

silty clay loam, 4 to 81 slopes. 

silty clay loam, 8 to 15% slopes. 

silty clay loam, 15 to 30% slopes. 

(1 and 2 depths). 

11-372 

11-372 

11-372 

11-373 

1lle-Sa 

IIe-5 

lye-5 

Vle-l.1 

11-150 

11-152 

11-163 

11-170 
Die2 Diriamba 

slopes. 
silty clay loam, moderately shallow and shallow, 15 to 30% 

Wil 

DRc 

ORd 

DRe 

DRf 

Elia 

ECb 

ECc 

ECo 

ECe 

EC2b 

EC2c 

EC2d 

ECHa 

ECHa2 

[Ea 

[Eb 

EEb2 

EEc 

EEd 

EE2b 

EE2c 

EGa 

EGb 

Diriomo clay loam,p.e5 to 4 slopes. 

Diriomo clay loam, 4 to 8% slopes. 

Diriomo clay loam, 8 to 151 slopes. 

Diriomo clay loam, 15 to 30% slopes. 

Diriomo clay loam, JO to 75% slopes. 

El bilsamo clay loan, 0 to 1.5% slopes. 

El Chonco loamy sand, 1.5 to 8% slopes. 

El Chonco loamy sand, 4 to 81 slopes. 

El Chonco loamy sand, 8 to 15% slopes. 

El Chonco loamy sand, 15 to 301 slopes. 

1 Chonco sandy loam, 1.5 to 4% slopes. 

El Chonco sandy loam, 4 to 8% slopes. 

El Chonco sandy loam, 8 to 15% slopes. 

El Charco association. 0 to 1.5% slopes. 

Il Charco association very poorly drained, 0 to 1.5% slopes. 
EI Estero clay, 0 to 1.51 slopes. 

El Estero clay loam, 1.5 to 5% slopes. 

Ll Estero clay loam, 1.5 to 4. slopes, moderately eroded. 

El Estero clay loam, 4 to 8% slopes. 

El Estero clay loam, 8 to 151 slopes. 

El Estero stony clay loam. 1.5 to 4% slopes. 

El Estero stony clay loam, 4 to 8% slopes. 

El Guanacaste loam, 0 to 1.5% slopes. 

El Guanacaste loam, 1.5 to 4% slopes. 

11-373 

11-374 

11-375 

11-375 

11-375 

11-375 

11-377 

11-379 

11-380 

11-380 

11-380 

11-378 

11-379 

11-379 

11-381 

11-382 

11-384 

11-384 

11-385 

11-385 

11-386 

11-386 

11-387 

11-388 

11-388 

Vle-1.1 

Ile-4.1 

lie-4.1 

IVe-4.I 

Vle-.1 

Vile-1.! 

llw-i 

lVe-7 

VIs-1 

Vls-2 

Vls-2 

Ille-2a 

IIle-2 

Ve-2 

Vllw-1 

Vlw-1 

11e-4.2 

Ile-4.2 

Ille-4a2 

1le-4.2 

IVe-4.1 

lVe-4.1 

IVe-4.1 

le-S.1 

Ile-S.1 

11-170 

11-135 

11-148 

11-159 

11-10 

11-179 

11-154 

11-165 

11-175 

11-176 

11-176 

11-142 

11-143 

11-157 

11-186 

11-186 

11-136 

11-136 

11-147 

11-150 

11-159 

11-159 

11-159 

11-137 

11-137 
EGb2 El Guanacaste 

slopes. 
loam, moderately shallow over hardpan, 1.5 to 4% 

[Gbc 

EGc 

[Gd 

Ela 

L'a2 

Elb 

Elsa 

EIsb 

EJa 

[ Guanacaste loam, shallow over hardpan, 1.5 to 8% slopes. 

El Guanacaste loam, 4 to 81 slopes. 

El Guanacaste loam, 8 to 151 slopes. 

Nl Ingenio loam, 0 to 1.5% slopes. 

El Ingenio loam, 0 to 1.5% slopes, slightly eroded. 

El Ingenio loam, 1.5 to 4% slopes. 

[l Ingenio loam, sandy loam substratum variant, 0 to 1.51 slopes. 
El Ingenio loam, sandy loam substratim variant, 1.5 to 4% slopes. 

(I Realejo loam, 0 to 1.51 slenes. 

11-389 

11-389 

11-389 

11-390 

11-391 

11-391 

11-392 

11-392 

H1-393 

11-395 

11 e-Sa 

Ve-Sa 

le-

lVe-5 

1-1 

lIe-I 

lle-I 

I-1 

lIe-i 

111w-I 

11-150 

11-161 

11-152 

11-163 

11-126 

11-130 

11-130 

11-126 

11-130 

11-154 

11-796
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[Jb [I Realejo loam, 1.5 to 4% slopes. 11-395 11lw-I 11-154 

[La El Lim6n clay loam, 0 to 1.51 slopes. 11-397 CP-4.1 11-135 

[Lb Il L1m6h clay loam. 1.5 to 4% slopes. 11-397 11 -4.I 11-135 

LM Mangrove Swamp. 11-626 ViIW-I I1-188 

LPa [I Paso silty clay, 0 to 1.51 slopes. 11-399 Ile-4.2 11-135 

[Pb jI Paso silty clay, 1.5 to 4% slopes. Ile-4.2 11-136 

EQa El lanque sandy loam, 0 to 1.5% slopes. 11-401 llle-2a 11-142 

lQb Hl lanque sandy loam. 1.5 to 41 slopes. 11-401 Ille-2a 11-142 

EQc El Tanque sandy loam, 4 to 8% slopes. 11-402 11Ie-2 11-143 

EQd tl Tanque sandy loam, 8 to 15% slopes. 11-402 lVe-2 11-157 

(Qe fI Tanque soils. 15 to 30% slopes. 11-402 VIs-2 11-176 

ERa [l CrAter stony soils, 0 to 1.5% slopes. lVe-4.1 11-159 

Lqb El CrAter stony soils. 1.5 to 41 slopes. 11-403 IVe-4.1 11-159 

ERc II CrAter stony soils, 4 to 8% slopes. 1l-400 1Ve-4.1 11-159 

[Rd El Cr ter stony soils, 8 to 15% slopes. 11-404 IVe-4.1 11-159 

ER2b El CrAter very stony soils, 1.5 to 4% slopes. 11-404 Vls-3 I1-177 

ER2c El CrAter very stony soils, 4 to 6% slopes. 11-404 Vls-3 11-177 

ER2d El CrAter very stony sills, 0 to 15% slopes. 11-405 VIs-3 11-177 

1113c EI Cr ter stony land, 0 to 8% slopes. 11-405 VlIs-5 11-185 

[Sb Fsquipalas loam. 1.5 tn 4% slopes. 11-406 Ile-2.1 11-132 

ESc Esquipulas loam, 4 to 8% slopes. 11-407 Ille-2 11-143 

FAd FAtima clay loam, 8 to 15 slopes. 11-409 IVe-4.2 11-161 

[Ae FAtima clay loam. 15 to 301 slopes. 11-409 Vie-l.3 11-172 

FAf FAtima clay loam, 30 to 751 slopes. 11-410 Vlle-I.? 11-181 

GGa Gil GonzAlez clay loam, 0 to 1.5% slopes. 11-411 111w-I 11-154 

GOb Guiscoyol clay loam, 1.5 to 4% slopes. 11-413 lie-4.1 11-135 

G6b2 Guiscoyol clay loam, gravelly, 1.5 to 4% slopes, 11-414 Ille-4a1 11-147 

GPa Guadalupe loam, 0 to 1.5% slopes. 11-415 1-I 11-126 

GPa2 Guadalupe loam, 0 to 1.51 slopes, slightly eroded. 11-416 lle-I 11-130 

GPb Guadalupe loam. 1.5 to 4% slopes. 11-416 l1e-1 11-130 

GPb2 Guadalupe 
shallow. 

loam, 1.5 to 41 slopes, moderately eroded or moderately 
11-417 Ille-I 11-141 

GPc Guadalupe loam, 4 to 0% slopes. 11-417 Ille-1 11-141 

GPd Guadalupe loam, 8 to 15% slopes. 11-417 IVe-I 11-156 

GRa Granada clay loam, 0 to 1.5% slopes. 11-419 1le-4.1 11-135 

GRb Granada clay loam, .5 to 4% slopes. 11-419 l1l-4.1 11-135 

GRc Granada clay loam, 4 to 8% slopes. 11-419 lile-4.1 11-148 

GRd Granada clay loai. 8 to 151 slopes. 11-420 1Ve-4.1 11-159 

GYa Goyena clay loam, 0 to 1.5% slopes. 11-421 llw-I 11-154 

GYb Goyena clay loam, 1.5 to 4% slopes. 11-422 ll1w-I 11-154 

1lTa fluiste loam, 0 to 1.51 slopes. 11-423 le-S.2 11-139 

liTb Iluiste loam, 1.5 to 4. slopes. 11-424 1le-5.2 11-139 

IDa Ingenlo Dolores silty clay loam, 0 to 1.5% slopes. 11-425 1Vw-I 11-167 

11-797 1! 

1)
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IDa2 
 Ingenio Dolores silty clay loam, moderately well drained variant,
 

0 to 1.5% slopes. 1-46 llw- I1-15
 
Lia Los Brasiles sandy loam. 0 to 1.51 
slopes. 


11-428 
 1e-2 
,2 11-133
 
Los Brasiles
LBa2 sandy loam, moderately shallow. 0 
to 1.5% slopes. 
 11-428 
 Ille-Za


LOb Los Irasiles sandy loam, 1.5 
to 4% slopes. 

11-429 
 Ie-2.2 


L~b2 Los Brasiles loam, 
1.5 to 4% slopes. 

11-429 
 Ille-2a 
 11-142
LCAa La Calera soils, 
saline and alkaline, 0 to 1.5% 
slopes. 
 11-430 
 VIw-1 
 11-178
LCA2a 
 La Calera soils, strongly saline, 0 to 
1.5% slopes. 
 11-431 
 IVw-! 
 11-167
LCAb 
 La Calera soils, slightly saline, 
0 to 4% slopes. 
 11-431 
 I11w-I 
 11-154
LCb 
 La Concha 
sandy loam, 1.5 to 4% slopes. 

11-433 
 lle-6 
 1,-139
LCc La Concha sandy loam, 4 to 
8% slopes. 

11-433 
 Ille-6 
 11-153
LCd La Concha sandy loam, 8 
to 15% slopes. 

11-433 
 lVe-6 
 11-163
LCe La Concha sandy loam, 
15 to 30% 

11-433 
 Vle-2 
 11-173
LCf La Concha sandy 
loam, 30 to 75% slopes. 

11-434 
 VIle-2 
 11-181
LCfg La Concha sandy loam, slopes more 
t an 75% 
 11-434 
 VIle-2 
 11-181
LEa La Esperanza loam, 0 to 1.5% slopes. 

11-435 
 le-1 
 11-130
LEa2 
 La 
Esperanza loam, moderately well drained variant, 0 to 
1.5% slopes. 11-436 
 IIIw-I 
 11-154
LEb La Esperanza loam, 
1.5 to 4% slopes. 

11-436 
 le-1 
 11-130
IGa La Granadilla loam, 
0 to 1.5% slopes. 

11-438 
 lle-5.1 
 11-137
LGb La Granadilla loam, 
1.5 to 4% slopes. 

11-438 
 1le-5.1 
 11-137
LGc La Granadilla loam, 4 to 
8% slopes. 

11-438 
 11e-5 
 11-152
LGd Le Cranadiila loam, 8 to 15% slopes. 

11-439 
 IVe-5 
 11-163
Las Colinas
LIb sandy loam, 1.5 to 41 slopes. 

11-440 
 Ille-Za 
 11-142
L12b 
 Las Colinas gravelly sandy loam, 
1.5 to 4% slopes. 
 11-441 
 IVe-7 
 11-165
112c Colinas gravelly sandy loam,
Las 

4 to 8% slopes. 
 11-441 
 lVs-2 
 11-166
Ll2d Las Colinas gravelly sandy loam, 8 
to 15% slopes. 
 11-441 
 lVe-Z 
 -157
L13b 
 Las Colinas gravelly loamy sand, 
1.5 to 4% slopes. 
 11-442 
 VIs-1 
 11-175
LI3d Colinas gravelly loamy sand,
Las 
8 to 15% slopes. 
 11-442 
 Vls-2 
 11-176
LI3e Las Colinas gravelly loamy sand, 
15 to 30% slopes. 
 11-442 
 Vls-2 
 11-176
LLa 
 La Lapa loam, 0 to 1.5% slopes. 


11-444 
 lle-I 
 11-130
LLb La Lapa loam, 1.5 
to 4% slopes. 

11-444 
 lle-I 
 11-130
LLc 
 La Lapa loam, 4 to 8% slopes. 

11-445 
 llle-I 
 11-141
LLd 
 La Lapa loam, 8 to 
15% slopes. 

11-445 
 IVe-I 
 11-156
LMa La Mora sandy loam, 0 to 1.5% 
slones. 

11-446 
 Ille-2a 
 11-142
LMb 
 La Mora sandy loam, 1.5 to 4% slopes. 

11-447 
 Ille-2a 
 11-142
LMc La Mora sandy loam, 4 to 
8% slopes. 

11-447 
 lIlle-2 
 11-143
LMd 
 La Mora sandy loam, 8 to 15% slopes. 

11-447 
 IVe-2 
 11-157
1Me 
 La Mora 
sandy loam, 15 to 30% slopes. 

11-448 
 Vle-I.2 
 11-171
LM~a La Mora fine sandy loam, 0 to 
1.5% slopes. 

11-448 
 le-2.1 
 11-132
LM2b La Mora fine sandy loam, 1.5 
to 4% slopes. 

11-449 
 Ile-2.l
t 11-132
LM3a La Mora s ony 
sandy loam, n to 1.5Z slopes. 

11-449 
 IlVs-2 
 IT-166
LM3b La Mora stony sandy loam, 
1.5 to 4% slopes. 

11-449 
 IVs-2 
 11-166
LM~c 
 La Mora 
stony sandy loam, 4 to 
8% slopes. 

11-450 
 IVs-2 
 11-166
 

11-798 *1U 

1-13 
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LM3d La Mora very stony sandy loam, B to 15% slopes. 11-450 VIe- . I1-171 
LNa La6n Sandy loam, 0 to 1.51 slopes. 11-452 lie-2.I 11-132 

LNb Le6n sandy loam, 1.5 to 4% slopes. 11-452 Ile-2.l 11-132 
LNc Le6n sandy loam, 4 to 81 slopes. 11-453 ]Ile-2 11-143 
INd Le6n sandy loam, 8 to 15t slopes. 11-453 lVe-2 11-157 

LNe Lu6n sandy loam. 15 to 301 slopes. 11-453 Vle-I.2 11-171 
LNpb Ledn stony sandy loam, 1.5 to 41 slopes. 11-455 IVs-2 11-166 

LNsa Le6n sandy loam, coarse substratum, 0 to 1.5% slopes. 11-454 Ille-2a 11-142 

LNsb Le6n sandy loam, coarse substratum 1.5 to 4 slopes. 11-454 Ille-2a 11-142 
LOa La Gloria loam, 0 to 1.5% slopes. 11-456 I-1 11-126 

LPa La Palmera clay loam, 0 to 1.51 slopes. 11-458 l1e-5a 11-150 

LRa Larreynaga clay loam, 0 to 1.5% slopes. 11-460 Ile-4.2 11-136 
LRb Larreynaga clay loam, 1.5 to 4% slopes. 11-460 11e-4.2 11-136 

LRh? Larreynaga clay loam, moderately shallow, 1.5 to 4% slopes. 11-460 111e-4a? 11-147 
LRR. Larreynaga clay loam, 4 to 8% slopes. 11-461 11e-4.2 11-150 
lRd Lirreynaqa clay loam, 8 to 15% slopes. 11-462 lVe-4.l 11-159 

LRd2 Larrevnaga clay loam, very shallow, 8 to 15% slopes. 11-462 VIs-3 11-177 

Le Lirreynaga clay loam, 15 to 30% slopes. 11-462 VIe-1.2 11-171 

LR2b Larreynaqa clay loam, shallow or very gravelly, 1.5 to 4% slopes. 11-464 1Ve-4.1 11-159 
LR2L Larreynaga clay loam, shallow or very gravelly. 4 to 8% slones. 11-464 lVe-4.l 11-159 

LTa La Trinidad clay loam, 0 to 1.5% s~opes. 11-466 1-4.1 11-127 

LTb La Trinidad clay loam, 1.5 to 4% slopes. 11-466 le-4.1 11-135 
M-b Motastepe loamy sand, 1.5 to 4% slopes. 11-468 IVe-7 11-165 

M-c Motastepe loamy sand, 4 to 8% slopes. 11-468 VIs-i 11-175 
M-d Motastepe loamy sand, B to 15% slopes. 11-468 VIi-2 11-176 

M-c Motastepe loamy sand, 15 to 30% slone . 11-469 VIS-2 11-176 
Moa Momotombo loamy sand, 0 to 1.5% slopes. 11-470 IVe-7 11-165 

HBb Momotombo loamy sand, 1.5 to 4% slopes. 11-470 lVe-7 11-165 
MBpc Momotombo stony soils, 1.5 to 8% slopes. 11-470 VIS-1 11-175 

MCa San Harcos loam, 0 to 1.5% slopes. 11-472 Ile-6 11-139 
MCb San Marcos loam, 1.5 to 4% slopes. 11-472 lle-6 11-139 

MCc San Marcos loam, 4 to 8% slopes. 11-472 Ilie-6 11-153 
MCd San Harcos loam, 0 to 151 slopes. 11-473 IVe-6 11-163 

MCe San Marcos Ioam, 15 to 30% slopes. 11-473 VIe-2 11-173 
HCLf San Marcos-La Concha complex, 30 to 75% slopes. 11-473 Vile-2 11-181 

HCMf San Marcos-Hasatepe complex, 30 to 75% slopes. 11-473 VIIe-2 11-181 
MCSe San Marcos-San Ignacio complex, 15 to 30% slopes. 11-474 Vie-2 11-173 
MCSf San Marcos-San Ignacio complex. 30 to 7E% slopes. 11-474 Vile-2 11-181 

MCSfg San Marcos-San Ignacio complex, slopes more than 75%. 11-475 Vile-2 11-181 

MOa Mercedes loam, 0 to 1.5% slopes. 1-476 -1 1-126 

MOa2 Mercedes loam, 0 to 1.5% slopes, sliqhtly eroded. 11-476 le-I 11-130 

MIb Mercedes loam, 1.5 to 4% slopes. 11-476 le-I 11-130 

Hia Miramar silty clay, 0 to 1.51 slopes. 11-478 11 w-2 11-155 

11-799
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Silty Cldy. 
1.5 to 4t slopes. 

mila Miramar silty clay, 

11-478 11lw-
 I-155
sonewhat poorly drained, 0 to 
1.51 slopes. 
 if-478 
 l w-2 
 11-168
MK 
 Muck
MMP Mombacho clay 
loam, 
15 to 30% slopes. 
 11-631

MMf Vw-I
Mombacho 11-480 11-170
loam, 30 Vle-2
to 75% slopes. 11-173
 

MNa 11-480
Montelimar Vile-?
loam, 
0 to 1.5% 11-101
slopes. 

11-483 
 ie-5.2
MNb 11-139
Montelimar 
loam, 1.5 to 
4% slopes 


MOa 
 Mecateolo 11-483
clay, 0 to 1.5% Ile-5.2
slopes. 11-485
MP2a Malpaisillo loam, 
11-139
lVw-2
0 to 1.5% slopes. 1-? 

MP2aZ Malpaisillo 11-488loam, 0 to 1-1 
 11-126
1.5% slopes, slightly eroded 

11-488 
 lle-I
Pa 11-130
halpa~sillo sandy loam, 


Pb 
0 to 1.5% slopes.


Malpaisillo sandy 
loam, 1.5 
to 4% slopes.

MPb2 
 Malpalslllo sandy 
loam. 
1.5 to 1I-486
4% slopes, moderately eroded. Ile-2.? 
 1-3
11-48U 
 111e-?a
NPc 11-142
Malpaisillo sandy 
loam, 4 to
MPd Malpalsillo sandy 

80 slopes.

loam, 8 
to 15% slopes. 11-487 
 Ille-2
MRa 11-143
Monterrosa 11-488
loam, 1Ve-2
0 to 1.5% slopes. 11-157
 

Mla2 Monterrosa 11-490
loam, 0 to 1-1
1.5% 11-12b
slopes, slightly eroded. 

11-490 
 Ile-I
Mla3 
 Monterrosa 11-130
loam, 
low phase, 0 to 
1.5% slopes. 


Nsa 
 Masatepe loam, 0 to 
11-490 


NSa2 .5% slopes. le-I 11-130
Masatepe loam, 
moderately deep, 0 to 
1.5% slopes. 11-492 
 1-6

11-492 11-129
lie-6


1 5b 11-139
M a s a tepe 
loam, 1.5 t o 4% sl o p es .
 4
M5b2 1- 92 l e -6Masatep-
 loam, moderately 
shallow over 
hardpan, 
1.5 to 
4% slopes.
NSc Masatepe loam, 4 to 11-492
8% slopes. Ille-6
11-493 11-153
11e-6
 
MSc2 
 MasateDe 
loam, moderately 
shallow over 
hardpan, 
4 'o 8% slopes. 
 1 -493 
 1ile-6
Sc3 Masatepe loam, shallow 11-153
over hardpan, 4 
to 80 slopes.

MSd Masatepe loam, 8 to 

1-43 Ve-6
 
15% slopes. 


MSe Masatepe fine 11-494 IV-6sandy loam, 11-16315 to 30% slopes. 

MTb 11-494 
 Vle-?
Mateare loam, moderately shallow, 1.5 
 11-173
to 4% slopes.

NTC 11-495
Mateare loam, IIe-3a
4 to 8% slopes. 11-144
 

11-496 
 Ille-3.1
N lb? 11-145
Ma eare 
loam, shallow,

N ~d 1.5 to 4% slopes.
Matearc 
loam, 8 
to 15% slopes. 

Mid? 
 11-496
Mateare gravelly sandy loam, IVe-2 
 11-157
very shallow 8 to 
150 slopes. 


11-497 
 Vls-3

Nip Mate are loam, 15 to 30 % slopes 

11-177
 
.
 

Nyla 1-4 Vle . 297 -
Very shallow soils, 
1.5 to 25 
cms. deep 0 to 
1.5% slopes.

NV1b 11-632
Very shallow soils, Vls-3
15 to 11-177
25 cms. deep, 1.5 to 
4% slones.
HVIC 
 Very shallow soils, 11-632 VIs-.
15 to 25 cms. 11-177
deep, 4 to 
8% slopes.

MVld 11-633
Very shallow soils, VIs-3
15 to 25 11-177
cms. deep, 8 

MVa 

to 15% slopes. 

11-633
Very shallow soils, less Vls-3
than 11-177
15 cms. deem, 
0 to 1.5% slones.
MVb 
 11-633
Very shallow soi Is, less Vlls-3
than 11-184
15 cms. deep, 1.5 
to 4% slopes.


Very 11-634
N~c shallow soils, VIIs-3
less than 11-184
15 cms. deep, 4 to 
1% slones.
MVd 11-634
Very shallow soils, VIIs-3
less than 11-184
15 cms. deep, 8 
to 157 slopes. 
 11-635 
 Vlls-4
N~ap Il-la5
Very shallow stony 
soils, 
0 to 40 slopes.

MVcp Very shallow stony soils, 4 

11-635 
 Vls-3
to 8% slopes. 11-184
 
11-635 
 Vils-3 
 11-184
 

11-800
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MVdp Very shallow stony soils, 8 to 15% slopes. 11-636 VIIs-4 11-185
 

MYa Masaya loam, 0 to 1.5% slopes. 11-499 1-5 11-129
 

MYa2 Masaya loam, 0 to .5% slopes, slightly eroded. 11-499 lle-5.1 11-137
 

MYb Masaya loam., 1.5 to 4% slopes. 11-500 Ile-5.1 11-131
 

MYc Masaya loam, 4 to 8% slopes. 11-500 Iie-5. 11-152
 

MYd Masaya loam, B to 15% slopes. 11-501 lie-5 11-163
 

MZb Manzanillo loam, 1.5 to 4% slopes. 11-502 Ile-i 11-130
 

MZc Manzanillo loam, 4 to 8% slopes. 11-503 11 e-I 11-141
 

MZd Manzanillo loam, 8 to 15% slopes. 11-503 lie-1 11-156
 

MIfa Beaches, loamy sand, 0 to 1.5% slopes. 11-627 lVe-7 
 11-165
 

Mlfb Beaches, loamy sand, 1.5 to 41% slopes. 11-627 IVe-7 11-165
 

MIfc Beaches, loamy sand, 4 to 8% slopes (.renaje excesivo). PI1-7 11-175
 

Mlma Beaches, fine sand, 0 to 1.5% slopes (Drenaje excesivo). 11-627 VIs-i 11-175
 

Mla Beaches, sand, 0 to 1.5% slopes. 11-628 VIs-i 11-183
 

Mlb Beaches, sand, 1.5 to 41% slopes. 11-628 VIIs-i 11-183
 

Mlc Beaches, sand, 4 to 8% slopes. 11-628 VlIs-i 11-183
 

Mld Beaches, sand. 8 to 15% slopes. 11-628 VIIs-i 11-183
 

Miu Beaches, undifferentiated. 11-628 VIlls-i 11-187
 

M2al Marsh and swamp undifferentiated. 11-628 
 Vw-I 1-1)0
 

M2a2 Marsh and swamp, medium and fine-textured. VIw-I
11-629 11-178
 

M2a3 Marsh and swamp. 11-629 P11w-i 11-186
 

M2a4 Marsh land. 
 11-630 Vw-l 11-167
 

M3 Rock Outcrop. 11-630 Is-I 11-187
 

M4 Inundated land. 
 11-630 VIIIw-i 11-188
 

NAb Nagualapa loamy sand, 1.5 to 41 slopes. 11-504 l we-7 11-165
 

NA2b Nagualapa sandy loam variant. 1.5 to 41 slopes. Il-505 Ille-2a 11-142
 

Na Nlsindirfloam, 0 to 
1.5% slopes. 11-506 IIle-2.i 11-32
 

Ib Nindirf loam, 1.5 to 41%slopes. 11-506 Ile-2.l 11-132
 

NDbc Nindirf loam, 4 to 8% slopes. 11-507 lIe-2 11-143
 

NOd Nindirf loam, B to 15% slopes. 11-507 ile-2 11-157
 

ND2b Nindirf fine sandy loam, 1.5 to 4% slopes. 11-507 Ile-2.1 11-132
 

ND2c Nindirt fine sandy loam, 4 to 8% slopes. I1-508 Ille-2 11-143
 

NGa Niagarote loam, 0 to 1.51 slopes. 11-509 Ile-2.1 11-132
 

NGb Nagarote loam, 1.5 to 4% slopes. 11-510 lle-2.1 11-132
 

NGc Nagarote loam, 4 to 8% slopes. 11-510 Ille-2 11-143
 

NG2b Nagarote fine sandy 
loam, 1.5 to 4% slopes. 11-510 Ilie-2.1 11-132
 

NGa Nagarote soils, moderately shallow over clay, 0 to 1,5% slopes. 11-511 111w-i 11-154
 

NG3b Nagarote soils, moderately shallow, 1.5 to 4% slopes. 11-511 Ile-a 11-150
 

tiG3d Nagarote soils, B to 151 slopes. 11-512 Ie-2 
 11-157
 

NIc Niquinohomo clay loam, 4 to 89 slopes. 11-514 Ille-6 11-153
 

Mi Biquinohomo clay loam, 8 to 15% slopes. 11-514 le-6 
 11-163
 

Nie Niquinohomo clay loam, 15 to 30% slopes. 11-515 VIe-2 
 11-173
 

11-801
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loam, 30 
to 75% slopes. 


NJa Nejapa clay 11-515 
 VIle-2
loam, moderately shallow over hardnan, 
 11-181
 
o to 1.5% slopes.
NJb 11-517
Neja ., clay loam a-1 lle-5a
loam, 1.5 to 11-150
4% slopes.


NJb2 
 11-517 
 Ile-5.1
Nejapa cly loam, moderately shallow 11-137
over hardpan, to
Njc Nejapa clay 
1.5 4% slopes. if-51/
loam and 1le-5aloam, 4 to I1-1508% slopes.


NJc2 
 II-518
NeJapa clay loam, moderately shallow, over 
Ilie-5 
 11-152
hardpan, 4 to 
8% slopes.
NJc3 11-518
Nejapa clay loam, l1fe-5
shallow 11-152
over hardpan 4 
to 8% slopes. 


11-519 
 iVe-Sa
J d Ne j a p a as s oc 11-161
iation, 8 to 15% slo p e s.
 
NJd2 1-519 l V e -5 - 1
NeJapa association, 
shallow over hardpan, 
8 to 15% slopes.

NJe Nejapa association, 15 to 30 11-519
slopes. IVe-5


1-1 1-163
 

iJe2 
 Nejapa association, shallow & very 
shallow over
slopes. hardpan, 15 
to 30%
 

Na Nandalme silty clay loam, 0 to 
11-520 
 Vle-1.1
1.5% slopes. .1-170
1-522
iNb Nandalme silty clay 

le-4. ! -1 3
 
loam, 1.5 
to 41 slopes. 


Nandaime 11-522
Nc 
silty clay loam, 1 e-4.14 to 8% slopes. 11-135
 

Ni! 
 Nandaime silty clay 
 li-523
loam, 8 to Il1e-4.l
15% slopes. 1-148
 
11-523 
 lVe-4.1
Nle 11-159
Nandaime silty clay loam,


OTa Olocot6n soils. 
15 to 30% slopes.
0 to 1.5% slopes. 11
11-525
11-523 
 7
Vie-I.2
OTa2 1-4,1 11-171
Olocot6n soils, 
n to 1112?
1.5% slopes, slightly eroded. 


11-525 
 Ile-4.1

0 b Olocot6n soils, 11-135
1.5 to 4% slopes. 

OTc 13
Olocot6n soils, 
4 to 8% Slopes. 

OTcp 
 Olocot6n soils, 11-526
stony. Ife-4.1
1.5 to 81 1
Slopes. 18
 
0I1 Olocotdn soils, 11-527 
 1Ve-4.1
8 to 15% slopes. 11-159
 
OT, Olocot6n soils, 11-527 IVe-4.,
15 to 30% slopes. 11-159
 

11-527
PAl, Palo Alto loam, 0 to 1.5: Vie-4.2
slopes. 11-171
 
PAc 11-529
Palo Alto loam, Ile-6
1.5 to 4% slopes. 11-139
 

11-529 
 Ille-6
PCa La Paz Centro clay 11-153
 
PCb 

loam, 0 to 1.5 Zslopes. 

11-532
La Paz Centro clay loam, I e-4. 21.5 
to 4% slopes. 

36
 

PCb? 
 La 11-532 
 Ile-4.2
Paz Centro clay loam, moderately shallow 11-136

1.5 to 4% slopes. 
 11-533 
 Ille-4a2
PCc La Paz Centro clay loam, 4 to 11-147
8% slopes. 
 11-533 
 ile-4.2
PCd 50
La Paz rCntro soils, 
8 to 15% slopes. 


La Paz Centro soils, 11-534
PCe 15 to 30% slopes. IVe-4.1 
 11-159
 
PC2b 
 La sandy loam,
Paz Centro 


Cl, 0 to 1.5% slopes.
La Paz Centro sandy o-534 VIeloam, 1.5 .2 1
to 41 slopes.1 11-530 1I- 3 61le-4.2 
 11-136
-51 
 l -4 2I
 
PC2c La Paz Centro sandy loam, 4 
to 8% slopes.

Pla 1-531 ]le-4.2
Palo Grande silt 0


loam, 0 
to 
1.5% slopes. 

11-535 
 lle-I
PGb 11-130
Palo Grande 
silt loam, 1.5 to 
4% slopes.


P~a 'alo Grande sandy 
 11-535
loam. frequently flooded variant, 0 
le-I 


to 1.5%
 11-130
 
slopes.
PHa Pase Hondo loam, 0 
to 1.5% slopes. 11-536 IVw-3 
 11-169
 

Pia2 
 Paso Hondo 11-537
loam, moderately well 1-1

drained, 11-126
 

Pia 
0 to 1.5% slopes.


Porvenir Nuevo loam, 0 
11-537 I1lw-1
to 1.5% slop. I1-154
s 

11-539 
 IIw-1
POa 11-154
Poledn loam, 0 to 
 11
I-540 


Polv6n
POa2 
1.5: slopes. 1-1 
 11-126


loam, moderately deep, 
0 to 1.5% slopes. 

11-540 
 Ile-I 
 11-130
 

11 -802
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Ob Polv6n loam, 1.5 to 4% slopes. 11-540 Ie-i 11-130 

PPb 

PRa 

PRb 

PRc 

PRd 

PRe 

PYb 

Pyc 

PYd 

P~e 

Pyf 

PYSe 

PYSf 

PYSfg 

PZa 

Qeg 

Qem 

Qef 

Qep 

Papalonal clay loam, 1.5 to 4% slopes. 

Padre Ramos clay loam, 0 to 1.5% slopes. 

Padre Ramos clay loam, 1.5 to 4% slopes. 

Padre Ramos clay loam. 4 to 8% slopes. 

Padre Ramos clay loam, 8 to 15% slopes. 

Padre Ramos soils, 15 to 30% slopes. 

Pamaya fine sandy loam, 1.5 to 4% slopes. 

Pacaya fine sandy loam, 4 to 8% slopes. 

Pacaya fine sandy loam, 8 to 15% slopes. 

Pacaya fi;nzsandy loam, 15 to 30% slopes. 

Pacaya flee sandy loam, 30 to 751 slopes. 

Pacaya-San Ignacio complex, 15 to 30% slopes. 

Pacaya-San Ignacir complex, 30 to 75% slopes. 

Pacaya-San Innaclo complex, slopes more than 75%. 

Panzaco clay loam, 0 to 1.55 slopes. 

Moderately steep lard, moderately coarse-textured, 
15 tc 30% slopes. 

Moderately steep land, medium-textured, 15 to 30% slopes. 

Moderately steep land, fine-textured, 15 to 30% slopes. 

Moderately steep land, very stony, 15 to 30% slopes. 

11-541 

11-543 

11-543 

11-543 

11-544 

11-544 

11-546 

11-546 

11-546 

11-547 

11-547 

11-547 

11-547 

11-548 

11-549 

11-636 

11-637 

11-636 

11-638 

lie
4 
. 
2 

Iie-4.1 

1le-4.1 

l1e-4.1 

lVe-4.1 

VIe-1.2 

le-6 

111e-6 

IVe-6 

Vle-2 

V le-2 

Vie-2 

VilIe-2 

JIIe-2 

IVw-2 

VIs-2 

Vle-1.2 

Vie-1.2 

Vlle-1.1 

11-136 

11-115 

11-135 

11-148 

11-159 

11-171 

11-139 

11-153 

11-163 

11-173 

11-181 

11-173 

11-181 

11-181 

II-'68 

11-176 

11-171 

11-171 

11-179 

Qes Moderately steep land, undiffereltiated 
shallow and very shallow, 

11-639 VIs-3 11-177 

15 to 30% %lopes. 

Qeu Moderately steep land, undifferentiated 
very shallow, 15 to 30% 

11-639 V115-4 11-185 

Qfg 

Qfm 

Qff 

slopes. 

Steep land, moderately coarse-textured, 30 to 75% 

Steep land, medium-textureO, 30 to 75 slopes. 

Steep land, fine-textured, 30 to 75% slopes. 

slopes. 11-641 

11-641 

11-640 

Vlle-1.1 

Vlle-l.l 

Vlie-1.1 

11-179 

11-179 

11-179 

Qfu Steep land, undifferentiated, shallow and very shallow, 30 to 75% 
11-642 Vlls-4 11-185 

Qfp 

Qg 

RAa 

slopes. 

Steep land, very stony, 30 to 75% slopes. 

Rough broken land, slopes more than 75%. 

Rancherfa loam, 0 to 1.55 slopes. 

11-641 

11-642 

11-552 

VIle-1.1 

Vl~le-1 

1-1 

11-179 

11-187 

11-126 

RPa2 Rancherfa loam, 0 to 1.55 slopes, slightly eroded. 
11-552 lIe-1 11-130 

RAb Rancherfa loam, 1.5 to 4% slopes. 
11-552 Ile-1 11-130 

RAb2 Rancherfa loam, gravelly, 1.5 to 4% slopes. 11-553 Ile-1 11-141 

RAc Ranc? rfa lam, 4 to 8% slopes. 
11-553 Ile-1 11-141 

RAd Rancherfa loam, 8 to 155 slopes. 
11-554 IVe-1 11-156 

RN& Rio Negro lom, 0 to 1.55 slopes. 
11-555 111w- 1 11-154 

RNa2 Rio Negro loam, frequently flooded, 0 to 1.5% slopes. 11-555 IVw-3 11-169 

RNa3 

RSb 

RSc 

Rio Negro loam, somewhat poorly drained 
variant, 0 to 

Rivas clay loam, 1.5 to 4% slopes. 

Rivas clay loam, 4 to 85 slopes. 

1.5% slopes. 11-555 

11-557 

11-557 

IVw-1 

lle-4.1 

1Ie-4.1 

11-167 

11-135 

11-148 

R'd 

RSe 

Rivas clay loam. 8 to 155 slopes. 

Rivas clay loam, 15 to 30% slopes. 

11-557 

11-958 

lVe-4.1 

VIe-!.2 

11-159 

11-171 

II-803
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RSf 
 Rivas 
clay loam, 30 
to 75% slopes. 


RV 
 Rock land of Lava 
and Lava F;ows. 

SAc Sinaloa clay loam, 4 to 
8% slopes. 

SAd Sinaloa clay loam, 8 to 
151 slopes. 

SAe 
 Sinaloa 
clay loam, 15 to 30% slopes. 

SAf Sinaloa clay lc-am,30 to 
75% slopes. 

SAMe 
 Siniloa-San Marcos association, 15 
to 30% slopes. 

SAMf Sinaloa-San Marcos 
association, 30 
to 75% slopes. 

SAf 
 Snaloa-San Marcos association, slopes more 
than 75%. 

SASf Sinaloa-San igneco associationi slopes. 

Ski San Gabriel clay loam, 0 to 
1.5% slopes. 

b San Gabriel clay loam, 0 to 1.5% 
slopes slightly eroded. 


Sb 
 San Gabriel clay loam, 1.5 to 4% slopes.
b2 San Gabrielclay loam, 1.5 
t6 : rlopes moderately eroded. 

S 1 San Gabriel clay loam, 4 to 8% 
 .'cpes. 

5Bd 
 San Gabriel 
stony clay loam, 8 to 
15% slopes. 

B83b 
 San Gabriel stony clay loam, 0 to 4% slopes. 


SCa El Sauce loam, 0 to 
1.5% slopes. 

SCb El Sauce loam, 1.5 
to 4% slopes.
SCb2 moderately eroded,
El Sauce ;0aJa, 
 1.5 to 4Z slopes. 


SCc El Sauce loam, 
4 to 8% slopes. 

SCd El Sauce loam., 8 to 15.%slopes.
SC2b 
 El 
Sauce stony or gravelly loam, 1.5 
to 4% stopes.

SCc ElISauce stony loa. 
 4 ts 8% sloes. 

SDa Santo Domingo silt loam, 0 to 
1.5% slopes. 

SOb Santo Domingo silt loam, 1.5 
to 48 slopes. 


SD2a 
 Santo Domingo silt loam, moderately shallow over hardpan, 0 to 1.58
slIopes . 
SDb 
 Santo Domingo silt loam, moderately shallow over hardpan, 1.5
slopes. 


to 4%
 
SDc Santo Domingo


slopes. silt loam, moderately shallow over hardpan, 4 to 
8%
 
SD3c Santo Domingo silt loam 
shallow, 4 to 8% slopes.

SDc 
 Santo Domingo silt loam, 4 to 8: slopes. 

S~d Santo Domingo soils. 8 to 15% 
slopes. 

Soe Santo Domingo soils, 
15 to 30% slopes. 


SFa San Felipe clay loam, 0 to 1.5%
S~b 
 slopes.
San 
Felipe clay loam, 1.5 to 4% slopes. 

SGa Sibana Grande sandy loam, 0 to 
1.58 slopes. 

SGb 	 Slbana Grande sandy losm, 1.5 to 
4% slopes. 


SG~a 
 S Sbana
Grande sandy loam, somewhat excessively drained, 0 to 
1.5%
slopes. 

SG~b 
 Sibana Grande sandy loam, somewhat excessively drained, 1.5 
to 4%
slopes.

SIb San Ignacio sandy loam, 1.5 
to 4% slopes. 


DESCRIBED CAPABILITY UNITON
PAGE SYMBOL PAGE 

11-558 Yle- .l 11-179 

11-643 VlIls-1 11-187 
11-559 l1!t -5 11-1 

11_560C 

11-560 VIe-2 11-173 
11-560 Vlle-2 11-181 

I-561 V le-? 11-1 

11-561 VIle-2 11-181 

11-561 VIle-2 11-181 
11-562 VIle-? 11-181 

11-563 1-4.2 11-128 

11-564 lle-4.2 11-136 

Ii-564 
 11e-4.2 
 11-136
11-564 
 111e-4a2 
 11-147
 

11-565 
 111e-4.2 
 11-150
 

11-565 
 1Ve-4.1 
 11-159
 
11-566 
 lVe-? 
 11-166
 

11-567 
 Ile-4.1 


11-567 
 11e-4.1 
 11-135
11-568 
 11e-4a1 
 11-147
 

11-568 
 IlIe-4.1 
 11-148
 
11-569 
 lVe-4.1 
 11-159

11-569 
 1Ve-4.1 
 1-5'
 
11-569 
 IVe-4.1 
 11-159
 

11-571 
 11e-5.1 
 11-137
 
11-571 
 Ile-5.1 
 I--37
 

11-573 Ille-Sa 
 21-150 

11-573 
 lela 
 11-150
 

11-573 
 Ille-5 
 I1-152
 
11-574 
 lVe-Sa 
 11-161
11-571 
 Ile-5 
 22-152
 
11-572 
 IVe-5 
 11-163
 

11-572 
 Vle-.1 
 11-170
 

11-575 
 11e-4.1 
 11-135
11-575 
 le-4.1 
 11-135
 

11-577 
 Ie-2.l 
 11-132
 
11-577 
 Ile-2.1 
 11-132
 

11-577 
 1lle-2a 
 11-142
 

11-578 1le-2a 11-1421-580 
 Ille-2a 
 11-142
 

1.1-804
 

1-135 
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Sic San Ignaclo sandy loam, 4 to 8% slopes. 11-581 Ilie-2 11-143 

SId San Ignaclo sandy loam, 8 to 15% slopes. 11-581 IVe-2 11-157 

Sle San Ignacio soils. 15 to 301 slopes. 11-581 Vle-1.2 11-171 

Sif San Ignacio soils. 30 to 75% slopes 11-582 Vile-.l 11-179 

SJa San Jose loam, 0 to 1.5% slopes. 11-583 1-1 11-126 

SJb San Jose loam. 1.5 to 41 slopes. 11-584 lle-I 11-130 

SLa San Luis clay loam. 0 to 1.5% slopes. 11-585 1le-4.2 11-136 

SLb San Luis clay loam, 1.5 to 4% slopes. 11-586 Ile-4.2 11-136 

SLc San Lois clay loam, 4 to 8% slopes. 11-586 Il1e-4.2 11-150 

SMa Santa Marfa loam. 0 to 1.5% slopes. 11-588 lIe-! 11-130 

SMb Santa Marfa loam, 1.5 to 4% slopes. 11-588 lle-i 11-130 

SHc Santa Maria loam, 4 to 8% slopes. 11-589 lIlle-i 11-141 

SMARb Santa Marfa-Argentina somplex, 1.5 to 4% slopes. 11-589 lIe-i 11-130 

SMARc Santa Marla-Argentina complex, 4 to 8% slopes. 11-58i lille-I 11-141 

SNa Sontol clay loam, 0 to 1.5% slopes. 11-591 1-4.2 11-128 

SN42 Sontol soils, 0 to 1.5% slopes, moderately eroded. II-591 lIle-4a2 11-147 

SN2a Sontol clay, 0 to 1.51 slopes. 11-592 Ile-4.2 11-136 

SN2b Sontol clay loam, 1.5 to 4% slopes. 11-592 1le-4.2 11-136 

SN2c Sontol soil. 4 to 8% slopes. 11-593 111e-4.2 11-150 

SOa Somotillo clay loam. 0 to 1.5% slopes. 11-594 Ilie-4.1 11-135 

SOb Somotillo clay loam. 1.5 to 4% slopes. 11-595 lie-4.1 11-135 

SOb2 Somotillo clay loam, moderately shallow. 1.5 to 4% slopes. 11-595 Ille-4al 11-147 

Sb3 Somotillo clay loam, stony or gravelly. 1.5 to 4% slopes. 11-596 lVe-4.1 11-159 

SOc Somotillo clay loam. 4 to 8% slopes. 11-596 1I1e-4.1 11-148 

50c2 Somotilln clay loam, shallow, 4 to 8% slopes. 11-596 IVe-4.i 11-159 

SOd Somotillo clay loam, 8 to 15% slopes. 11-597 IVe-4.1 11-159 

SPc Sapoa clay loam, stony. 4 to 8% slopes. 11-598 IVe-4.2 11-161 

SPd Sapoa clay loam, 8 to 15% slopes. 11-598 IVe-4.2 11-161 

SPe Sapoa clay loam, 15 to 30% slopes. 11-598 Vle-l.3 11-172 

SRc San Rafael clay. 4 to 8% slopes. 11-599 ille-4.l 11-148 

SRd San Rafael clay, 8 to 15% slopes. 11-600 lVe-4.1 11-159 

SO2c San Rafael clay. moderately shallow. 4 to 8% slopes. 11-600 Ille-4.1 11-148 

SR2d San Rafael clay moderrtely shallow and shallow, 8 to 15% slopes. 11-601 IVe-4.1 11-159 

SRe San Rafa!l aszociation, 15 to 30% slopes. 11-601 Vie-1.2 11-171 

SRf San Rafael association, 30 to 75% slopes. 11-601 VIle-1.1 11-179 

SRf2 San Rafael association, shallow and very shallow. 30 to 75% slopes. 11-602 V11%-4 11-185 

SRVd San Rafael and shallow Vertic soils, 8 to 15% slopes. il-602 lVe-q.1 11-159 

STb Santa Teresa clay loam. 1.5 to 4% slopes. 11-603 Ie-4.1 11-135 

STc Santa Teresa clay loam, 4 to 8% slopes. 11-604 111e-4.1 11-148 

STd Santa Teresa clay loam. 8 to 15% slopes. 11-604 IVe-4.l 11-159 

STe Santa Teresa clay loam, 15 to 30% slopes. II-606 Vle-l.l 11-170 

STf Santa Teresa clay loam. 30 tn 75% slopes. I1-606 Vlle-1.1 11-179 

SZa San Lorenzo loam, moderately shallow over hardpan, 0 to 1.5% slopes. 11-608 111e-Sa 11-150 

11-805
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SZb 
 San 
Lorenzo loam, moderately shallow over hardpan, 
1.5 to 4% 	slopes. 
 H-608 
 Ille-5a
SZ2a San Lorenzo loam, 	 11-150
 

TC 


TC 


TCc3 


Cc4 


TCpc 


TCdl 


TCd2 


TCd3 


TCd4 


TCdS 


TEa 


TEa2 


TEc 


TEd 


Tla 


T~a2 


11* 


TPl 


TP2 


TP3 


TP4 


TPp 


T 

TXa2 


T~a2 


Tab 


TO 


T~a3 


TXb2 


TXa4 


J 


haS 


T~b4 


Tn 


shallow over hardpan, 
0 to 1.5% 

Colluvial 


ColIuvial 


Colluvial 


Colluvial 


Colluvial 


ColluviaI 


Colluvial 


ColIuvial 


Colluvial 


Colluvial 


Telica loam, 0 to 
1.5% slopes. 

Telica loam, 0 to 
1.5% slopes, s;ightly erodcd. 


Telica loam, 1.5 
to 4% slopes.

Telica loam, 4 
to 8% slopes. 


Telica loam, 8 to 
15% slopes. 


Tisma silt 
loam, 0 to 
1.5% slopes. 


Tisma silty clay loam, 0 to 
1.55 slopes. 


lamaggs silty clay loam, 
1.5 to 4% 	slopes. 


Stony land, 
0 to 


Stony land, 4 to 


Stony land, 
0 to 


Stony land, 4 
to 


Very stony land, 


~al
Alluvial 


land. medium-textured, 4 to 
8% slopes. 


land, fine-textured, 4 to 
8% slopes. 


land, mooerately shallow, 4 to 
8% slopes. 


land, stony, 4 to 
8% slopes. 


land, moderately coarse-textured, 8 to 
15% 

land, medium-textured, 8 to 
15% slopes. 


land, moderately shallow, 8 to 
15% slopes. 


land, moderately shallow and shallow, 8 to 

land, very stony, 8 to 
15% slopes. 


soils, lkamy, 
0 to 1.51 	slopes. 


Alluvial soils, 
undifferentiated, 0 
to 1.5% slopes. 

Alluvial soils, 
undifferentiated, 0 to 
1.5% 


Alluvial 


Alluvial 


Alluvial 

slopes. 


Alluvial 

slopes. 


Alluvial 


~b3
Alluvial 


Flopes. 

lVe-5a


land. moderately 
coarse textured, 4 
to 8% slopes. 
 11-643 


4% slopes 	(less 
than 15 percent stony) 


15% s.lope% (less 
than 15% ,tony) 


4% slopes. (15 
to 50% stony) 


15% slopes, (15 
to 50% stony) 


4 to 15% slopes (more than 
50% stony) 


slopes, 


soils, undifferentiated, 
1.5 to 4% slopes. 

soils, undifferentiated, 1.5 
to 4% slopes. 


soils, moderately coarse 
and'medium textured, 0 to 


soils, moderately coarse 
and medium textured, 1.5 


soils, moderately shallow, 0 to 
1.5% slopes. 

soils, moderately shallow, 1.5 
to 4% slopes. 


T ~wlAlluvial 
soils, moderately well drained 0 
to 

T Alluvial
~w2 soils, 
somewh t poorly drained 0 to 


T~gi 	 Alluvial soils, 

slopes .
 

somewhat excessively drained 


T2 Al luvial sands , 0 to 4% s lope s .
 

Alluvial soils, 
shallow, 0 to 
1.51 slopes. 


Alluvial 
soils, shallow, 
1.5 to 4% 	slopes, 4 depth. 

Alluvial 
soils, frequently flooded, 0 to 
8% slopes. 


4% slopes. 


1.55 slopes. 


llle-2 
 I1
 
11-645 
 1le-2 
 11-14
 

11-647 
 e-4.1 
 11-148
 

11-648 
 IIIe-2a 
 11-142
 

11-649 
 1ys-? 
 11-166
 
slopes. 
 11-645 


15% 


]Ve-2 
 11-157
 

11-646 
 lVe-% 
 11-156
 

11-647 
 1Ve-4.1 
 11-159
 

slopes. 
 11-648 
 lVs-2 
 11-166
 

11-649 
 Vls-3 
 11-177
 

11-610 
 1-1 
 11-126
 
11-610 
 lle-i 
 1:-130
 

11-610 
 lle-i 
 11-130
11-611 
 Ille-1 
 11-141
 

11-611 
 lVe-i 
 11-356
 

11-613 
 1Vw-I 
 11-167
 

11.613 
 1V-1 
 11-167
 

11-614 
 1le-4.2 
 11-136
 

11-650 
 lVe-4.l 
 11-159
 

11-650 
 IVe-4.1 
 11-159
 

11-650 
 Vls-3 
 11-177
 

11-650 
 Vls-3 
 11-177
 

11-651 
 Vlhs-5 
 1.-185
 

11-651 
 1-i 
 :1-126
 

11-651 
 Ile-4.l 
 11-135
 

11-651 
 Ile-4.2 
 11-136
 

11-652 
 Ile-4.1 
 11-135
 

11-652 
 lie-4.2 
 11-136
 

1.5%
 
11-652 
 llle-2a 
 11-142
 

to 4%
 
11-653 
 IIle-2a 
 11-142
 

11-653 
 Ille-Sa 
 11-150
 

11-653 
 Ile-Sa 
 11-150
 

11-654 
 lVe-Sa 
 11-161
 

11-654 
 IVe-Sa 
 11-161
 

11-654 
 lVw-3 
 11-169
 

11-655 
 llw-i 
 11-154
 

11-655 
 lVw-l 
 11-167
 

or gravelly, 0 to 4% 
11-656 lVe-7 11-165 
1-6 56 Vls- I 1 7 

11-806
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Txn 3 A Iluv ial I ravels. 0 to 4t slopes. 


1vpab vial to 4t slopes.
AllA soils, stony, 0 


Vd Vertisols . ! to I "' slopes. 


Va2 Vertisols noderately shallow, Ii to I.' slopes. 


Vab Vert I(,is, stony, ( t 4 slopes 


Vb Vertisols, 1.5 to 4. s'ones. 


Vb2 Vertisols. moderately 
shallow, 1 .5 to 4t slopes. 


V-c Vurtis ls, 4 to 8. slopes. 


V -c2 Vertiso s, stonoy. 4 tn 6. 
 slopes. 


V.1 	 Vertisols, h to I '. slopes. 


." VertIsos. sto y, i to It slones. 


VCa 
 Vertic sol Is, wel I drained, deep and moderately deep, 0 to 1.50slopes. 


Vci;, 	 Veitic soils, oderately w?)] drained, deep and moderately deep,
0 to I.4 slopes. 


'WCa3 Vertic soils. roa-ritele 
weil drained ano m derately shallow;

U to 1.5* slopes 


V(6-1 vevtic soils, somewhat poorly drained, 0 to 1.5' slopes. 


VCa Vertic sol Is, soneonat poorly drained and shallow, 0 to 
I .5t
 slop s . 

VCa6 Vertic soils, poorly drairid, 0 to 1.5! slopes. 


VCb Vertic soils, well drained, 1.5 to 4% slopes. 


VCbti vertic soils, 'oderately well drained, deep and moderately
 
deeo, 1.5 to 4 slooes. 


V'JJ Vertic soils, moderately well drained and moderately shallow,
 
1.5 to 4- slopes. 


VCo4 Vertic soIls, moderately well .ind somewhat poorly drained,
 
1.5 to 4. sIopes. 


VCb5 Vertic soils, moderately well 
andisomewhat poorly drained,
 
moderately shallow and shallow. 1.5 to 41 slopes. 


VCC 	 Vertic soils, moderately will drained, deep and moderately deep,
4 to ti% slopes. 

VCc2 	 Vertic soils, eoderatelv well drained and moderately deep, 4
 
to 8* slopes. 


VCcJ 	 Vertic soils, will and moderately well drained, shallow,4 to 8% slOnes. 

VCc4 	 Vertic soils, moderately well drained, heavy substratum,

4 to 85 si oes. 

VCoc Vertic so Is, stony 1.5 to 8 slopes. 

VCd Vertic soi Is 8 to 151 slopes. 

VCd2 Vertic soils, moderately shallow and shallow, 8 to 15% slones. 


VMVa Vertisols 
anr shallow soils 0 to ,.51slopes. 

VMV.O ¢vrtIsols and shallow soIls. 1.5 to 41 Slopes. 

VMVc iertisols and shallow soils, 4 to 8i slones. 

Vpab Very stony Vertisols, j to 4! slopes. 

VCp Very stony Vertisols, 4 to I,'sloes, 

Vpd Very stony VertIsols, 8 to 11t slopes. 

Vs Shallow and very shallow darh-colored clays, 0 to 8% slopes. 

'pmb Very stony Vertisols and shallow soils, 1.5 to 41 slopes. 
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ON 
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11-65 ( 


11457 


11-659 


I1-659 


11-660 


II-65S 


11-660 


11-660 


11-660 


11-660 


11-660 


11-663 


11-663 


11-663 


11-663 


11-664 


11-664 


11-664 


11-664 


11-665 


11-665 


11-665 


11-665 


1-1466 


11-666 


11-666 


II-666 


11-666 


11-667 


11-667 


I-(7 


I1-b0 

II-6 I 


II-661 


II-661 


11-661 


II-668 


CAPABILITY UNIT 

SYMBOL PAGE 

I - IM3
 

V5- 21-166
 

Vlw-2 11-179
 

VIw-? 1 -179
 

Vlw-? 11-179
 

VIw-2 II-l
 

VIw-2 11-119
 

VIe-3 I1-174
 

Vie-3 11-174
 

Vle-3 11-174
 

Vle-3 II-174
 

Ile-4.l 11-135
 

11lw-2 11-155
 

IIlw-? 11-155
 

IVw-2 11-168
 

IVw-? 11-168
 

Vw-I 11-170
 

11e-4.l 11-135
 

111w-2 1-155
 

lllw 2 11-155
 

1Vw-2 11-168
 

lVw-2 
 11-168
 

ile-4.1 11-148
 

11le-4.I 11-148
 

IVe-4.1 11-159
 

lVe-4.1 1-159
 

1V,-4.1 11-159
 

IVe-4.l 11-159
 

IVe-4.1 11-159
 

VIls-5 11-185
 

VI Is-5 11-185
 

VIs-5 11-185
 

VIls-5 11-185
 

V1ls-5 1 -185
 

Vls-5 1 -185
 

VIls-3 1-184
 

1ls-5 I1-185
 

II-807
 
(I: 
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VpMC 
 Very stony Vertisols and 
shallow soils, 
4 to 811 slopes. 


11-668 
 VIIs-5 
 1l-18b
VSa 
 Villa Salvadorita 
loam,
V~b V i l la Sa l v a d o r 0 to 1.51 slopes.
i t A loa m , . Eto 4% sl o ne s .
 1111-6166 16 e - ) 1 - 3
lie-I 
 11-130

ZMa2 Zambrano clay loam, 0 to 
1.5% slopes. slightly 
eroded.' 


11-618 
 1le-5.l
ZMa3 i-la3
Zambrano clay loam, moderately 
shallow over hardoan, 0 
to
l.5 lopes. 
11-619
ZMb Zambrano clay 1l11-5a II-1I5
loam, 1.5 to 
4% slopes.
 

MMb 4% slopes.
Zambrano clay 
loam, moderately shallow 
over hardpan, 
1.5 
to 11-619
Z'va Ille-5a
7amhrann 
loam variant, 11-150
n to 1.5% slopes. 

11-620 
 lle-5.1 
 11-137
I ., 7amhra n o a s s o c i a ti o n , 4 t o P t l o pe s .
 

7"c? a to 
81%slo~es.
Zamhrano association, 
"oderately shallow 
over hardoan.
 
11-622
7"C3 7ambrano association, shallow over 

ille- li-152
 
hardohn, 4 to 
8% slopes.
7md 
 11-622
7ambrano tssociation, 8 to IVe-5a
15% slones. 11-161 

7wd? 11-623 lVe-5
Zambrano assnciatinn, 11-163
 
moderately


to l% slopes. shallow and shallow,
 
Zve 11-623
Zambrano adsociation, l IVe-5 11-163
to 30% %lones. 


11-623 
 Vle-ll 
 -17
 

I.-808
 


