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INTRODUCTION

Before we present site selectionm criteria and site recom-
mendations we would like to mention and discuss certain realities
which confront every technician when dealing with soil conserva-
,tion projects in El Salvador.. They are relevant to the work at -
hand and will provide a direction for the work .ahead.

‘ ‘Looking at reports, analyéing some projects, and'trying to -
define what has been done in the past, we see a lack of: :

A)

B)

C)

D)

Data that applies soil conservation aspects to the -
cropping system typical of the northern zone.

Flexibility in the soil conservation practices
proposed, promoted and executed at the farm level.

Research and knowledge'of'thé social and economic
characteristics of the farmers in the nort!~rn zone.

An Extension/Education methodqlogy directed at train-
ing local technicians,‘and;reaching farmers at their
level of technology and farm size. :

More recently, highly theoretical models have béen proposed
to deal with.the countries' soil conservation problems on a water-
shed basis, but- they still fail to deal with, existing cropping.
systenms, . and social and economi.c conditions. Consequently they
do not propose an extension/education component that reachs.field .
technicians and farmers.



' SITE SELECTION, RATIONAL .

Based on tne above observations, :''Small Farm Natural Re~ .
source Managemant Project" objectives,;and time constraints, the
sites we are proposing will .attempt.toifacilitate:

A)

B)

[

C)

D)

E)

Data collection on agronomic and ‘'socio-economic con-

‘ditions. :

On‘going Project evaluation and modification.

A control cropping system, "the milpa", for analysis of

the soil conservation practices under various cropping :
alternativeg. This provides flexibility and continuity
to the collection and analvsis of dnta% '

A seiics ur uemonsctracion areas important in the -training

. of farmers, technicians, and the professional staff’ of

D.G.R.N.R. :

Future analysis of the methodology in respect 'to community/
group structures, interest,.development; and coordination,
cooperation, and use .of incentives amongst participants and
agencies.

ASSUMPTIONS

A)  Techhical and Agronomic Assumptions

1)

. 2)

The sﬁbéistence level farmer in the northerp'zone.is plantiﬁg
Steep eroded slopes with basic grains within what we call
the."milpa system'. :

The 'milpa" is .a cropping system which integrates in a farm- .
ing system such combinations as:small animals (pigs and . )
chickens), livestock (2-5 head, mainly for dairy production
or selling calves), fruit trees, henequen, vegetabled, and -
more recently coffee. These variations are usually found
when soils are better,;irrigationuis available, or'when the
farmersvowns more .than. 5 manzanas (See Section IV),"

This 18 ot special importance in this project, d@e to thé:ih4
secufity of the follow up project in 1981, :
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3) Undérfeiisting'éﬁvifohﬁeﬁtal”cbnstféiﬁﬁs'(Varyihg”prei
cipitation pattewns and marginal soils) the "milpa system"
offers the most efficient cropping alternative ‘to the small
.scale subsistence farmer, by 1) minimizing risks ‘through’
reduction of investment (seed, fertilizer and insecticide),
and 2) utilizing varieties .(criollo and certain improved
varieties) highly adapted to present site conditions.,

4) Recommended soil improvement (ie. organic fertilizer, .hand
tilling), -and water conservation (ie. hillside ditches,
terraces, contour planting) practices provide the basis
for increasing potential productivity by modifying existing
environmental constraints through increased water holding
capacities, decreased runoff, and ‘controled surface erosior

5) An increased potential productivity makes it economically
feasible to introduce internal (improved technology) and .
external (new components) variations to the "milpa system',

This cropping system provides a certain uniformity to the on-
farm technology and/or changes in technology throughout the Northern .
~ Zone, and a basis for evaluvating variations within the "milpa system'.
These variations represent changes in specific crops, varieties,
soil erosion and those modifications due to changes in the soil man~-
agement systems.

B)  Extension/Education Methodology Assumptions

Given the countries needs for designing, implementing and test~
ing an Extension/Education component-in soil conservation, we have
analyzed and identified sites where one or more of the following striuc-
ture or . groups are or will be developed with community participa-
tion: ' ‘

Cooperatives or pre-cooperatives
‘Grupos Solidarios
Community development projects

-~ DIDECO

- OPOR

- Proyecto Integrado San Miguel/Morazin
United Nations Projects (PNUD, 'UNICF)
CATIE/CENTA Project (cropping systems).
Other groups.
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With each site representing at least one of these variables,
neasured in relation to:project development;:exﬁension/educatiqn
rethodology, community interest, 'acceptance and incentives, then
waluation and future implementation shoilld he eariar and 1ace
tostly.

') Social and-Economic Assumptions

Due to restrictions, Principly time, extrapolations were madi
rom actual field data from the Gotera and La Laguna projects to
rovide information, which will not be available until future in.
epth, site specific analysis can be made.:

1) Family size: Based on several personal interviews and
‘samples from Gotera and La Laguna, the average family
unit will consist of 7-9 members, Within the unit, we
consider 3-4 member:as economically active (working on
the family plot; cortas; home industry: rural labor!etc.)

2) Land Ownership: A questionnaire was utilized which classed

hAalddeanan S aLa L9 ___* __ __ _

- 1 manzana
-2 "
- 5 "
- 10 lll

O WU N A

3) -Annual family income: This.figure is based on four main
aspects:

.a) Annual production of 1 manzana of land ynder the "milpe
system", defining two levels of technology, traditional
-+and semi-technified.

b) - Wages from "cortas' assuming:

a) participation of 2-3 members*  (see next page).
.b) A 6-8 weeks work period. . !
¢) wages from jobs as labor during low times.

c) .Additionalbwageé at~somégsiteé“£gqp:
a) Vegetable production where irrigation’is”feasible
b) Livestock component, "
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c) Handlcrafts,(petates, ‘jarcia, losa,. ete. ) usually
produced by women.at the house.

4) Within the communities we have proposed, there exist a
,varlety of structure and/or. group development efforts.
-These variations will be the variables utilized to evaluate
prOJect'act1v1t1es, achievement or failures in relation to:

e L AN -
- Extension/Education methodology,
- Adoption of soil management and cons%rvatlon practices,.
- Awareness of soil'and water in the cropping systems.
- . Rational use of incentives.

This information tends to be very group and/or 31te specific
and should not be used to generalize on_ the Northern Znna.

II. SITE SELECTION CRITERIA

Based on this criteria the follow1ng parameters have been
employed in gite selection: :

Techn1ca1 - Agronomlc

A) The presence of ‘the "milpa" cropping system with one ot
more internal variations, (ie. henequen, coffee, forestry,
11vestock vegetables)

B) Edaphlc conditions (ie, soils, topography, physical
characteristics, erosion).

C) The role of water and its relatlonshlp to soil condltlons
and the cropping system.

Soclo-Economlc

A) Crop production data and a cost/benefit analysis,

B) Credit systems and/or incéntives available.

The participation varies from 3-4 members working 6~8 weeks in
San Mlguel—Cabanaanhalatenango area, ‘and '1=2'membets worklng
5-6 weeks in La Unidn-Morazén:drea.
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C) Disposition of labor and migrdtion patterns)
D)~ Lénd' tenure patferns’
E) Infra-structure.

F) ' Existing community social Btructures and attitudes,

[IIﬂ'iSITE CHARACTERISTICS

In general, the soils of ‘the Northern Zone are characterized cli-
matologically as tropical savarnna (800-1800 meter above sea lével)
according to the cla531f1cat10n of Koppen; with average annual tem-
peratures ranging from 20.4°C (La Palma) to 26.3°C (San Francisco
Gotera), and annual average precipitations of 1533 mm. (Uluazapa)
to 2166 (La Palma), accordlng to the meteorological almanac of El
.Salvador.

The hydrological systems of the zones studied are’formed by potm
tions of the follow1ng rivers: Talquezalapa in La Palma, Jiotique
in Sesori; El Sauce in Lislique; Corinto in Corinto; Grande de San
Miguel in Uluazapa, San Francisco in Delicias de Concepclon, Grande
de Chapeltique in Guatajlagua, Soyate in Tejutla, Lempa in Villa
Victoria. The zone is further dessected by many lesser streams
which flow only in the rainy season.

. The terrain is predomlnantly of broken relief, w1th slopes ower
35%. Soils tend to be superficial, with an effective depth of about’
30 cm., though there exist smaller areas, in depressions and terraces,
of greater depth. Textures are characterized by gravelly clays and’
clays, over volcanic parent material (balsatic tuff), in an accelerat-
ed state of weatherlng, or in the form of a hardened'layer. This
layer is interspersed in general, with stones, though occassionally
they occur in the entire profile. Addltlonally, there exist areas

on the slopes, where because of heavy erosion. due to land use (basic
grains and over grazing), the parent naterlalls exposedsuperf1c1ally
(See Appendlx l1s&2). , :

The actual land use often does not correspond to the land use
capability due to localized social -and economic conditions and re-
straints (See Appendix 3 & 4)

- A superflclal survey of actual. production, under the "milpa"
Vsystem" 1n the study sites, supported by more complete data on
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speclflc sites, and past experience, indicates considerable varia-
tion in production (Appendix 5). Desplte ‘a .growing awareness of
improved production technplogy and increasing availability and use .
.of agricultural inputs, there has been a failure to deal with the .
more basic limiting factors - of ‘soil improvement and water conserva-
tion. As long as these limiting factors go unchanged,.not even the
"eriollo" varieties will realize their inherent productive capacity,
‘Under these conditions, it appears rather ineffective to promote
1ncrea51ngly sophisticated systems and more -demanding var1et1es.

Current cropping systems are summarized by site in Appendlx 5.
The notable common factor about them is the prese ce,in some form,
of the "mllpa" system at each site.

Unlformlty, not varlathn, is the common denominator’in“the
.Northern Zone, both in physiographic and socio-economic charac-
teristics.

There. exists in each communlty a basic group of subsistence
farms utilizing the "milpa system' in areas of eroded hills and
poor soils. Though, 40 to 60% of the farm workers own sowe land,
the majority of farmers (60%) find it necessary to rent additional
land to plant basic grains, Generally there exists a lack of econ-
omic incentives to allow or promote 1mpcovements within their agri-

cultural systems (Appendlx 6).

Despite the existence of an Extension/Education system there
is a definite lack of 1) ‘its availability in most small isolated
communities, 2) follow up field assistance once technical recom-
mendations are given, and 3) integration, in the majority of cases,.
of critical Soil/Water conservation practices with the farm1ng
system.
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IV. "“THE MILPA SYSTEM"

The "milpa system" as used here,is the traditional subsistence
level basic grains cropping system. Its primary crop is corn, in.
combination with one or more other crops (beans, sorghum, rice).
‘However, a crops priority within the system varies between sites
depending on specific environmental and socio-economic restraints. -
In addition to the basic grains the systems implies a "solar'* .with
‘several criollo fruit trees (orange,’ mango, lemon, papaya, avocado, .
etc. ), a few small animals (chickens, pigs, ducks, turkeys, etc.)
again'generally criollo, and occassionally a couple of cows and .a
calf (75%)3cproductionh is basically for domestic use. - The basic con-
ficuration of the svstem in the atundied areas ia:

Lislique ° - corn, beans, sorghum
Corinto - ' corn, beans, sorghum

Delicias de
Concepcidn - corn, beans

Guatajiagua corn, beans, sorghum
Uluazapa - corn, sorghum, rice.

San Luis de N
la Reina - - corn, beans, sorghup'

- corn, beans,. sorghum

Villa Victoria -
Tejutla" - corn, beans, sofghum

corn, beans

La Palma

Depending on site conditions variations appear in the systenm.
In areas of poorer mountalnous sites the principle crop might be
henequen in which the "milpa" is intercropped, in other areas where
soils are deeper perhaps coffee or fruit trees assume a higher pri-
ority, In others,vegetables intercropped have the top ranking.

' Solar: Backyard - very small’ piece of land.
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1. LISLIQUE (E1 Derrumbado)
' LA{UNION

Located in.the extreme Northwestern corner of La Unidn, at
an altitude of 250 mts.Llsllque has ian average yearly temperature
of approximately 26.3°C and an average yearly precipitation of.
2077 mm., with a. generally pronounced "Canicula".# -

'Physiographically the zone is characterized ?y steep broken
slopes () 35%) and depressions with smaller dispersed areas of
gentle hills (¢ 15% slope). The soil has evolved from piroclastic
rocks hlgh in silicious materials and tends to be acidic. Erosion
has reached an advanced stage in -most areas due to the steep slopes
and improper land use. The typical profile on the slopes has a
surface horizon of clay, of up to 30 cm,, of 'depth, over parent
material (basaltic tuff) in an advanced state of weatherlng or as
a hardened layer. In areas where utilization and erosion have been
intensive the parent material is exposed on the surface. Surface
stoniness tends to be moderate to' heavy.

According to texture, structure and development these soils
are classified as Entisols and fall into land use categorfies Class
VI ES and V III with recommended uses being grazing land and pro- '
tected areas respectively.

The predominant cropping systemis basic grains - (corn-beans-—
sorghum) under traditional management practices. A livestock com-
porent (5 head plus some chikens and pigs) is an 1ntegra1 part of
this system. Additionally, a significant semi-technified tomato

production exists, though access to markets is a problem. Recently, s
through the cooperative a major effort to integrate henequen has
been mounted, incorporating contour plantlng.

It is the central point of agr1cu1tural and economical develop-
ment for an extensive area. The area has been until recently, - -
ignored by MAG Agencies due to inaccessibility. The community works
together in the solution of common problems and recently a 300 membe
agricultural coop was formed in Cantdén El Derrumbado. Coop members
are basic grains producers, but they are planting henequen, using .
Soil Conservation practices with D.G.R.N.R. assistance. Land tenure
in the area is typical of the pattern in the San Mlguel-Morazan-La
Unidn zone where small scale farmers work marginal land in the hllly

A dry period of 2-3 weeks during the rainy season.
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less accessible arecs, on a subsistance basis. 50% of the farmers
own some land, while 70Z rent land to plant Basic Grains. 407 of
‘the owners own <2 mz,, 35% own" from 2-to 8 mz., 20% own 8 to. 10 mz,
and 5% own >200 mz,

The average size of the fanuly plot is <1.5 mz. and the family
unit is formed by '6-8 members. This unit has a yearly income of '
¢1500 - under the "m:Llpa system",

The area has been unt:.l recently, ignored by MAG agencies due
.to inaccesgability.
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LISLIQUE

The community has an”Bt;ongidgsire to work as a éibupj
in the development of infraatructuté (upgrading the road, pro-
viding facilities fora soil conservation exteﬂsiopist, and
coordinating meetings) and the organization of a coop in Can-
ton El Derrumbado.

. Area provides, within our Site Selecﬁion Rationalé,'tﬁe"
opportunity to:

l) Analyze soil conservation practices in a crop~
ping system dominated by henequen, and invest-
igate variations of the system with the .asso-
tiation of basic grains and/or vegetables.

2) Test and evaluate the employment of educational
and,- soil and water conservation practices with-
in the group structure of a cooperative type of
organization. '

If the Extensidn/Educatidn,compouent o0& the project.is to
follow.the guidelines and experiences of the Gotera and La Laguna
projects; the coop will present an opportunity to develop a dyna=
mic educational component. This will provide the, group. with tools
to reinforce their own internal structure via classes, demons-
trations, and experiances; and focusing the need for the inte~
gration of activities and cooperation. .This will be a long term
endeavor, with DGRNR to follow up if positive results are shown
in 1980.
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Z.]CORINTO-(La_Laguna,.beralito)
MORAZAN. -

, Located in the Easﬂ:yCehtral-pottiopjof?Mbrazénfqthanﬁy.
altitude bfA820.mts.,rCorintd,hasg&n:averageayearlyﬁtemperatdreg

0£.22.6°C, and an average yearly precipitation of 2203 mm., with’
a usually pronounced "Canicula"., ' '

The zone is-characterized by 2-principal .physiographic:
conditions, wide depressions.(slopes of-5-10%), and the sur-
‘rounding low hills and steep ridges (slopes.to 60%) . Parent
material is,typicnlly_pirdclagtic, tending to be acidic and con-:
taining large amounts of silicious elements. Due to the steep
slopes and cropping systems, and to a lesser degree the process
of gleying, the soils tend to be deteriorated. Extreme slopes
(>50%), shallow depth, and high water tables are limiting fac~
.tors in some areas. ' v

The steep ridges (slopes>25%) are Entisols of shallow.
depth (to 40 cm.) and clay textures. The low hills, though of
lesser area present more developed soils, Alfisols, with effective .
depths of up to 100 cm., and textures of clays or fine clays. = =
These soils belong to:use Classes IV and VI, with their respec-
tive recommended uses being crops with intense soil conservation .
measures, and permanent pastures. ' ' :

The depressions fall into two categories, those with drain-
age problems and those without. The poorly drained depressions
.are Entisols, heavy textured (clays) and superficial, of potents
ial use Class V apt for pasﬁure."While'the +0ils of the well -
drained depressions, are more developed (=100 cm.), clay loams
and clays, categorized a3 Inceptisols. Soils of this type are .
classified as Class IV with potential for cropping under' inten~
sive soil conservation practices. : ! :

Soil conservation is not a traditional practice though
some clagses have been given through the extension office and
more are planned. - '

The predominant cropping system is Basic Grains (corn-bean-
~-sorghum), in.a semi-technified management scheme. A small live-
stock component is integral. Additionally, there exists a trad-
itional forestry (wood production) practice in the areas of 'pine-
forest, and a growing semi-technified commercial vegetable prod-
uction (tomate, cabbage) established in the areas of deep irrigable :
soils. Rentable land is a limiting factor. The esablishment of -
new coffee plantations (70.mz.), has.réceived'recent.emghasisa

but technical assistance.has been lacking.
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~ A small portion (-<SZ) of large scale ranchers own more than'
4, 000 mz. in the area. '

Corlnto .is the cende* of a large agricultural communlty. Ad-
optlon of. 1mproved agronomlc practices is fast but a void exists
in Soil/Water conservation practices. :

Basic Grains production is the main agr1cu1tura1 activity,
but vegetables are produced on irrigable land, and coffee, fruit
trees, wood prduction, and livestock are also of -economic import-
ance. Around 50% of the farmers own the land thay plant, of this
group 40% own 1 mz., 20% from 1-2 mz., 9% from 2-10 mz., and 307

10 mz. About 607 of the farmers rent land..

The family unit is formed by 7 9 mcmbcrs, whom work a farm -
of no more than 1.5 mz., in Basic Grains. Total yeaxly income
1s approxlmately ¢ 1400 for Basic Grains production, under the

"milpa system'". The figure goes higher for livestock producers .
(>10 head), vegetable producers, technified bean producers, and
small woodlot owners. The commuriity is willing to learn and im-
prove, and has an open attitude toward change. Peace Corps has
worked in the area during the last 3 years and a good ,Extension’
Agent from CENTA has been in the area for 4 years and he has
established very good credibility.
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'CORINTO

" The site_preséﬁts excellent characteristics :

1) Wide range of alternatives in soil/water and
‘cropping systems such as forest, irrigated
vegétables, bean Production and natural past-
ure.

2) Rapid gssimilétion of improved technology.-

3) Community interest in improving .production an
resource management.

4) The presence of a good extension Agent (CENTA)
and preliminary work done by several volunteers.
in the promotion of s0il and water conservatlon.

Even though Corinto ‘is progressive in the- adoptlon ‘of"
improved Agricultural Teéchnology, it does not,as of yet, have
a viable group structure. This void provides an éxcellent op-
portunlty for the project to promote a structure 'as part of .
the Extension/Education Methodology.

Last :but not least, is the need to 'improve soil and
water ‘management practlces to facilitate 1mproved technologles
being tested and adopted in the area.

1/ Improved, techniques.in relation to the "milvpa 'svstem".
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‘3. UELICIAS DE GONGEPCION (C/Comidera)
MORAZAN

Located a ‘585 meters;ﬂDEIidiaS“de'Concepci&n has an avérage
annual temperature of approximately 24.0°C and an average yearly
precipitation of 2396 mm., with a generally pronounced "Canicula".,

Relief is typically one of steep broken<slopqs, ranging from
35-75%, which have evolved from piroclastic rocks (basaltic tuff)
and'other silicious materials. Soils are. typically clay in early
stages of development and classified taxonomically as Alfisols.

The effective depth in the majority (60%): of the area cultivated

in basic grains, is ¢ 30 cm. and moderately to heavily stoned.

* Though in isolated areas, where the generally heavy erosion is

more severe, the parent material is exposed. 1In the remainder of
this area, due to the permanent cropping of henequen, the soils tend
to be deeper(to 50 cm.) and less eroded, despite the presence of
steeper slopes ( > 40%).

Land capability classification,rates the area as Class VI (40%)
and Class VII ES (60%) with recommended utilization being permanent
crops with intensive soil conservation and permanent pastures,re-
spectively. :

The principle cropping system is henequen interé¢ropped with a’
traditional basic grains (corn-beans) component. Additionally,small
coffee plantations have been planted in areas with deeper soils (25%),
which are managed under trdditional and more recently semi-technified
practices. ' ‘ : B S

Commercial vegetable production ( tomato, cucumber, green beans)

are produced in some of the valley areas, :
3 : : B

This drea is located on the San Miguel/Morazan Coordinated ‘Project
and it is considered a critical development area. It presents igteregt—
ing alternatives in its socio-economic structure due to, 1)possibili~
ty * of integrating soil-water conservation work with several agencies
already working.in the area, and 2) the presence of henequen as the
main cash crop, even though Basic Grains are still and integral part
of the farmers cropping system.

+ -About 60% of the families own some land uhder henequen;and[or
henequen/Basic' Grains cultivation. Additionally, owners of €1 mz
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lease land in less accessible areas, on a subsistance basis. 50% of .
the farmers own some land, while 70% rent land to plant Basic Grains.
40% of the owners own <2 mz., 35% own from 2-8 mz., 20% own 8-10 mz.
-and 5% own > 200 mz. '

The average size of the family ‘unit is 6~8 members, whom
‘work a plot of < 1.5 mz. This family unit has a yearly income of -
roughly ¢ 1500 under the "milpa system".
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DELICIAS/MEANGUERA™

This area presents:

An excellent opportunity for analysi§ of a cropping .
system which has henequen as the main component -and, inclides .
as variables ‘such other components as corr-beans . ( milpa )
and vegetables. Additional -in depth research, on the systems
influence on soil erosion and.productivity is necessary. This
-will provide a setting to design field research to yield infor-
mation on how soil-water mandgement practices fit into the
System and its variations, and increase potential prloduction
by reducing risk. :

The area is part of the Proyecto de. Desarrollo Integral
de la Zona Norte (Proyecto Integrado San Miguel/Morazén) per-=
mitting analysis and evolution of Project Methodology and
achievements in a different community development structure ,
and a specific mandate that integrates several technical assist-
ance, agencies and their resources.
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4. GUATAJIAGUA (Meanguera) '
' MORAZAN

Located in Southwest Morazdn at an altitude of 240 mts.,
Guatajlagua has an average :annual- temperature of approximately
26.5°C and an average annual precipitation of approxlmately
2011 mm., w1th a usually pronounced "Canicula'.

This area presents a broken topography of rolling hills
and ridges with gradients of up to 60%, evolved from piroclastic
rocks acidic in nature. The shallow upland soils of clay loams
and clays are heavily eroded Entisols., The more well developed
soils of the depressions are deeper of finer 'textured (clays).
Alfisols, and generally less severely' eroded. ' Soil conservation
is not a traditional practice though a Peace Corps Volunteer has
begun work with a group of 10 farmers making rock walls using an
"A" level and contour lines.

The predominant cropping system 1s basic gralns (corn-bean-
sorghum), under the traditional management practices at a sub-
sistence level; integrating a minor livestock component (chicken
and pigs). The larger owners (5-10 mz.) have a few head .of cattle
(5-10). Most of the small land owners (< 1 manzana), rent land .to
supplement their productive base, but there are problems with
credit availability. At higher altitudes (C/El.Volcén), there are
a large number of traditional coffee and fruit plantations, and a
number of new plantations and expan51ons are going in..

Within the area we have localized the Mainguera area, a cantdn
where farmers are mainly Basic Grains producers. JIn this area
around 707 of the farmers own some land, of them 55% own ¢ 1 mz.,
30% own from 1 to 5 mz., and 10% from 5 to 10 mz. (livestock owners).
Farmers plant around 2 mz., in milpa (corn-sorghum-beans) and 20%
rent land in order to plant. Despite the presence of a CENTA office
in Guatajlagua, the area needs technical assistance in Resources
Management and Forestry. . . l

. The family unit is formed by 7-9 members, they earn extra
income by harvesting coffee (2-3 members) in the nearby coffee
plantatlon, Finca San Carlos. Generally family members leave on
a’'daily basis.Their yearly income is around ¢1.400 and' production’
‘1n the area tends to be low.



{1gii
- GUATAJIAGUA .

The site'in this ‘drea will be Iocalized in'Cant6n MaiX "
guera. Farmers have been exposed 'to .the Soil Conservation
ideas of the San Francisco Gotera Project, and & PC Volunteer
working in the Canton has started a small soil .conservation
group.

There is no basic group structure in the'drea and tech-
nical assistance from Government Agencies is nil. ‘This
situation presents the project within 'the opportunity of having
a "control” type of community good for comparison with more
developed groups and communities. - '

Migration in the area is atypical , due to ‘the proximity
of several large Fincas, and is largely restricted to'dailv
commuting.

, 'Maigue:a L5 1solated Irom uotera., Lts socio-economical
links are with Guatajiagua and Chapeltique, due to location.
The Indian heritage present in the area makes it the most .
traditional site of the 9 proposed for the project. . This will
present a challenge to the Extension/Education'MgthodqlogYL‘.
component, but at the same time it will provide excellent in-
formation as to potential changes in traditional communities
in the Northern Zone, '
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5. ULUAZAPA (RS0’ Vareas)
- SAN MIGUEL

Located 4t an alticuuejor 300 m., Uluazapa has an average
yearly temperature of approximately 26.5°C and an average yearly
precipitation of 1533 mm., with a generally pronounced "Canicula".

This zone'differs from the ‘rest of the Northern Zone sites
in presenting a less broken relief,of predominantly low hills
and depressions, with gradients of ¢ 35%. ] |

Two basic soil conditions are prevalent in the area. Alfisols
of moderate depth (> 100 cm.), clay loam to fine clay textures,
occur on the heavily eroded slopes. While in the lower areas one
findg Vertisols and Entisols of moderate development (Y 30 em.), -
fine clay textures, with drainage problems. .

These soils are Class VI - VI H, recommended for permanent
pasture. Soil conservation is not a traditional practice but a
Peace Corps Volunteer has done some work with basic conservation
pPractices.

The predominant cropping system is basic grains (corn-sorghum-
rice) under a traditional management system and with a small in~
tegral livestock component.

Also, there exists.a cattle~basic grains system, incorporating
2 semi~technified livestock component (5-50 head), utilizing natural
pasture and silage, with a traditional semi-technified basic grains
component.

Socio-Economic aspects in this area are affected by:"
. : . . | :
1) Proximity to the cotton production area of San Miguel,
whic¢h has lessened dependence on subsistence crops and
~increased dependence on wages,

2) Understaffed - CENTA Extension Agency in Uluazapa ahd/or‘.
lack of material support and transpo;tatiqn.
3) Limiting soil and climatic gondiﬁions in égriculthré;

devaelnrmans
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In spite of this the pmall farmers ‘are interested in. léarning
and modifying ‘their agronomic practlces._ The response to outside :
help has been demonstrated- by their: cooperatlon with a Peace Corps
Volunteer in the area.

An average of 60% of the farmers in the area rent land to plan
Basic Grains, and of the 40% that own land ‘the distribution is as -
follows. S .

30% owns €1 'mzs . -

152 "1 to 5 mz
252" " 5.to 8 mz _
307 'f’ > 8 mz., mostly grazing land

The average Basic Grains plot, pléqted by a fémily~unit of -6
to 8,members,is‘< 1.5 mz., and the yearly family income is ¢1,300.
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ULUAZAPA'

'The area Presents a wide range of needs in, Svil/water
conservation practices in a different set of soil: and topo-
graphical characteristics and under a cropping ‘pattern more -
adapted to lack of water and higher risk conditions. The
cropping system is characterized by the presence of sorghum .
as the main component of the'milpa"system on the small hold-
ings, and by increased size of pastures needed to raise beef
or dairy animals. '

Socio -Economically the area presents
1) Heavy migration toward ufban areas (San Miguel)

2) Weak development efforts by agencieé in the agri-
cultural sector.

3) Lack of community structures, and economical al-
ternatives for the farmers in the area.

}) Good oportunities to test and implement‘soillwatgr
conservation practices on grazing land and .in a
sorghum dominated. "milpa system".

,Uluazapa 1s an area that represents a challenge to the
development and implementation of a Soil/Water Conservation Pro-
ject, but there is enough interest in the communities to merit
inclusion. We consider .this site as the lowest priority of the
9 presented. '
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9, SAN LUIS.DE TA REINA,SESORI (C/Sin -Antonio!
SAN MIGUEL

At an altitude of 545 meters, San Luis de la Reina has an
average ' yearly temperatureée of apprbximately 26.4°C, and an an-
nual average precipitation of approximately 1896 mm., with a

usually pronounced "Canicula".

The area 'is characterized by steep, broken Hills (70%) and
depressions with isolated remmant terraces evolved from acidic
piroclastic rocks. Soils are degraded Entisols, pPresenting lithic
contacts at about 50 cm., of depth. Textures range from gravelly
clay loams on the slopes to fine clays in the depnressions, where

' frequently there are drainage problems.
Slopes are rated as Classes VII and VIII, due to strong
limits of gradients and effective depth, apt for protected grazing
land. The depressions fall into Class V H, apt for permanent use

as forest or grazing land, due to constraints in effective depth
and drainage. , '

The principle cropping system is the traditional "milpa"
(corn-bean~sorghum), though there are a number of "grupos solida-
rios". There also exists s small scale livestock component, uti-
lizing the traditional management practices. The seasonal migra-
tion of fural farmers is a problem in the zone as 80% leave for
varying periods during the coffee harvests of November through
January. '

The area presents two interesting management systems, one of
small to medium size livestock producers, and a second of "milpa"
farmers, of which few are organized as Grupbs Solidarios. Basic
srains producers cultivate < 1 mz. plots, either rented (60%) or
vmed (402)., Ownership is categorized as follows: ¢ 1 mz.( (252),
l to 2 mz. (20%), 2 to >mz. (30%), 5 to 8 mz. (15%), and > 10 mz.
(10%). This area has a conscientious D.G.G. extension agent, and.
interest amongst farmers is high for work in soil conservation on
grazing lands.

Family size is from 5-7 members and annual income from basic
grains is about ¢ 1.200/year/family, While, for families with 10
r more animals the income increasea tn @1 RAN n eome Coo
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SAN LUIS DE LA REINA/SESORI -

" From the technical-agronomical view point, Sesori provides
the best conditions of the sites studied to implement' soil /water
management practices on grazing land with -small and medium size
ranchers.

“In San Luis de la Reina the conditions permit working with
small Basic Grains producers at the subsistence level. Some of
these farmers are-organized as Grupos Solidarios in order to obtain.
credit from BFA.

Between these extremes are a wide range of variations in the
cropping patterns, from a "rancher" raising mere than 15 head of
cattle and producing Basic Grains, to a small subsistence farmer
who plants less than 1 mz.,and owns 2-3 head of cattle.

Work in the-area will be facilitated by coordinating with D.G.G.,
who have an excellent Extension Agent and are building a Posta
Zootecnica as part of the livestock development project financed
by B.I.D.

Additionally, a coordinated effort D.G.G.~UNICEF will finance
a "small animal production project", that will integrate within
the production activities of the cropping systems of the drea.
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7.~VILLA“VICTORIAQ(L6;Béfmuha;‘Roinaqh Rfo Grande)
‘bABANA.s‘ . che A

Located in Northeastern. Cabafias at an altitude of 860 mts,
Villa Victoria has an average annual temberaturewpf about 22,1°C
. and a yearly average Precipitation of 2019 mm., with a usually
pronounced "Canicula". o

Terrain is broken, characterized by slopes ahd depressions
with gradients ranging from 15~70%. The piroclastic parent
material tends .to be acidic and highly silicious. Soils on the
slopes are Entisols, characterized by moderate development to
depths of up the 50 cm, though Some areas are heavily eroded.
'‘Textures are clayey ranging from clay ‘loam in the surface horizons
-to gravelly clays below. The moderate dérosion of .the slopes is
principally due to the cropping system.' Soils in the depressions
(plaing) are more developed clays, interspersed with rocks and
classified taxonumically as Alfisols.

The U.S.D.A. potential use system places -these soils in Class
VI E, recommending utilization for basic grains production with
intense soil conservation practices. Basic soil conservation
practices have made significant headway in the area through a
DGRNR directed conservation program.

The basic cropping system ig basic grains (corn-beans-sorghum)
in the traditional "milpa system". An integral small scale live-'
stock component in areas of lesser slopes and deeper soils.

This area, righ now, is the main example of what DGRNR~CENTA-
PMA~BFA can do on soil conservation if there is a good field coor-
dinator, with a knowledge of extension/education methpdology and
s50il conservation practices, The Soil Conservation campaign has
reached 250 farmers and a lot of ground work and leader development
8 already underway.

In Villa Victoria: 50% of farmers own land, 60% own an average
vf 4 mz. and plant a plot of ('2 mz. with the corn~gorghum or corn-
beans system. The family unit (6~7) has a yearly income of ¢1.200
and there is a heavy migration to the coffee cortas from November
to January.

:. -The local Extension Agency, BFA and DGRNR has done'ekcelleﬁt
work with Grupos Solidarios and PMA food,and in some small cantons’
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ldy and interegted -in goil 9opsefvation work. In.Cantdn
"La -Bermuda a group of some 90 persons’ are associated in a pre-coop .
- effort. that will provide a dynamic’ work structure,

will be rea

Sensuntepeque: main trust of ,the Project will be in Cantdn

- Rio Grande where DGRNR and ‘BFA-CENTA have been working with 80
farmers and 12'Grupos.Solidarios. Soil Conservation interest ig
“high in this area and conditions excellent to start a project that

- provides the right incentives and technical assiqtance.
‘ , I \

'Using the information from thé;Grupos Solidarios, land owner-

ship pattern is 107 of farmers own up to 2 mz., 25% own more than

2 mz., and 3 60% do not own any land. Their cropping system is ‘

mainly corn~-sorghum .and corn-beans-sorghum which provides the family

unit (6-7 nembers) with around ¢1.200 a,year per fawmily, some 60-70% '

of the families work at the cortas for 5 to 6 weeks.
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VILLA VICTORYA/SENSUNTEPEQUE -

Both sites will provide the project with groups, where
Basic Soil Conservation practices have 'been taught on a coor-
dinated basis by CENTA, DGRNR and BFA, through Grupos Solida-
rios. '

At these sites the project Methodology in its téchnical
and Extension/Education aspects, could be developed and eva-
luated as a typical GOES structure. - Aﬁproaches and results of
both the Extension/Education and technical components could be

In the Agronomic/Technical aspects the area presents;areag
of coffee plantations and possibilities of working in Soil/Water
management in grazed land. ’

Group interest and desire to work is excellent. and the
Agencies' Technicians are above average, and willing to integrate
activities and projects.
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8. TEJUTLA (Las Pefias, Salitre) -
1 CHALATENANCO

Located a 350 meters, lejutia has an average, annuaivteh—
perature .of approximately 25.1?0,_aqd a yearly average precipi-
tation of approximately.-1805 mm., 'witha usually .pronounced

"Canicula'.

The zone is characterized as gently sloping, and hilly with
gradients ranging from 10-25%.' Soils fall-.in two lgroups the: first
is superficial (¢ 15 cm.) ;- gravelly clay loam, with a' paralithic _
contact ‘with the basaltic tuff parent material, and classed as
Entisol. The land capability scale.rates these soils as Class
VI ES, apt for'grazing. -Within the general zone exist smaller,.
level areas differentiated for their drainage. problems. These are
xlassed as VI SH and also recommended for grazing.

The second group, Inceptisols, is typified by gentler, les:s
:roded slopes (> 20%), with deeper soils (D40 cm.) and finer
-extured gravelly clays, occuring over a paralithic contact witt
‘he basaltic tuff parent material. Classed as Class VIIES, they
ire apt for intensive agriculture with jntense soil conseyvatior
leasures., : '

Soil conservation is a traditional practice on a small scale,
with farmers using pineapple barriers planted more or less on the
contour to reduce erosion. : .

The predominant cropping system is the "milpa" (corn-beans-
sorghum), ‘with an emphasis on bean production, incorporating an
'small scale livestnck component. Additionally, some fruit is
produced (citrus, pineapples, papaya, avocado) for domestic con-
sumption and local sales.

Las Pgﬁaé is located in the municipality of La Reina in the
Department of  Chalatenango. : ' :

Las Pefias is one of the sites where CATIE and CENTA have been
involved in regional Cropping Systems research, financed by ROCAP,
This is especially important in the development of the "Small Farm
Natur:al Resources Management" AID/DGRNR Project since it provides .
a perfect setting to integrate. Soil Conservation practices with
Corpping Systems research at the farm level.



28.

. A great majority of:'farmersiin’ the area own at least 2 mz.,
of land and the family unit plants:an average of 1.5 mz.. in
Basic Grains.

Based on Grupos Solidarios data from BFA (56 persons), 60%
_ of farmers own some land; of them 60% own{ 5 mz., 34% own D 5 mz.,
and 5% own » 50 mz.

.Economic activities in the area are‘Veiy~iidité¢ én&“ﬁ{éra- ‘
tion'to the cortas is high, mainly to the Santa Ana area. ’ :

Size of the family unit varies from 6 to 8 members and 'the
yearly income'per family is ¢ 1.400 though this figure needs further
research. o
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+ TEJUTLA (Las Pefiag)

This area will prévide the project with a djrect link‘with
the CENTA/CATIE Cropping Systems project, and an opportunity to
use CATIE's expertise 'on cropping systems' reésearch,-both in 'its
practical and theoretical aspects and its agronomical and socio
‘economical methodology. Besides this, the area presents site
"specific characteristics of soil, topography and migration pat-
terns. Since some of the farmers who plant beans and corn in ti
area,actually live in the hills of Chalatenango. o R

Beans are an important component of the "milpa syétem",.as _
they are often planted in the first (corn-beans) and second (beans~
sorghum), cropping cycles.

Fruit trees are also planted and are a promising cro'p to
increase production in the area, this will provide an opportunity
to evaluate the incorporation of soil conservation practices, as -
individual terraces and water retention ditches, -

Las Peiias  and Salitre,' with the ‘exceptibon of Grupdé‘Solidafios;
formed to obtain credit from BFA, have no developed community - '
structure,
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¢9+ LA PALMA. (Talchuluya)
’QHALATENANGO.

'_At an-ﬁit£Eude‘ofllgbooﬂmetérs,.La Palma has.an ‘average, .’
annual tempefature‘of 20.4°C and ~ yearly average precipitation
of 2,166 mm., with a usually pronounced "Canicula". :

. L T N . v :
~_ The areca presents a panorama of very broken hills with sloping
and nearly level areas., . Generally, the area is in the process of
degradation, with moderate té‘ﬁeavy*erosionL .Parent material is an
acidic, basaltic tuff with high quantities of sil%cious materials.

|
Soils are of two groups, Inceptisols and Entisols. The Incep~
tisols dre deep soils (( 100 cm.), of clay loams over gravelly clays,
under which occurs weathered parent material. These are classified
as apt for permanent crops (Class VI E).

)
t

The-Entisols occur in very degraded areas, with gradients of
> 40%. ‘The profile presents a single horizon of 20 cm. of depth,
with textures ranging from clay loam to gravelly clay loam, resting
on weathered parent material. Within these slopes exist isolated
areas of lesser slope ( (15%) resting on unweathered parent material
with drainage problems. Rated as Class VI ES, these soils are apt
for grazing land. ‘ , |

The basic cropping systems is the traditional "milpa" (corn-
bean), with a small scale livestock component in open unimproved
natural pasture, and "lefia" production in matorrales. Also, there
is a recent emphasis on ‘semi-technified coffee plantations, though
technical assistance iS‘lacking._

There is a high potential~fof commercial fruiq/vegetablé progubh
tion, though accessability is a critical limiting factor.

The proposed site is located in CénthITalchulu;a, Municipality
of La Reina, though the main economical and social links for farmers
are with La Palma. The area has an strong forestry tradition, wood:
products such .as firewood and small logs are harvested during the

dry season. Also, ISIC has recently promoted small coffee planta-
tions which are growing well. .’

The area does not have.technical assistance for basic grains
production or Soil Conservation from Government agencies, mainly due
to the lack of communication (poor access).


http:products'such.as
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- . Basic Grains producers in the area plant Corn and Beans and
‘have started some promising small coffee plantations, Besides the
"milpa", - they supplément their income by hdrvesting small logs,
gathering firewood and raising small animals and livestock <10
head. '

The "target group, financed by 4 Coop. in the area, will. be
.some 50 landless farmers who will be managing collectively about
. 100 mz., of land. ' The 50 familigs represent a total participation



LA PAIMA

{
"', 'This site presents a set of" unlque characterlstlcs for
the development of the’ prOJect, both in’ the soc1o-econom1cal i

and in the, technical - agronomlcal aspects.--~ P

1) The group of farmers 1nvolved in the progect do
not own any land.

2) Their land will be prov1ded by .an Artesanal-
Agr1cu1tura1 Coop in La Palma. . , '

3) Even though the 1and is owned by a coop each
farmer will work his 1and 1nd1v1dually.'

4) In the agronom1cal aspects, the area has a forestry
tradition, in which firewood.gathering and small
logging operations are present. Coffee.and rru1t '
trees are also being planted.

These characterlstlcs, together with the traditional.
"milpa system" and the lack of technical a381stadce will pro-
vide the project with valuable data to evaluate prOJect metho-
dology and develop a more complete, and effective 8011/conser-
vation project.
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! SOIL_CONSERVATION RECOMMENDATIONS '

Because the majority of agricultural land is already under
cultivation in the studied zones, soil conservation practices
‘must fit‘intOjand.become a dynamic pév; of gxiéting'cropping*“'
systems, if they are to have any impact. Therefore, it is neces=:
sary to use a series of consérvation practices which are flexi-
ble and can be modified to the existing cropping system and tech-
nology level of the individual farmer. 'Potential land use schemes
provide a direction for future planning, but do nét take into
account the existing social and economic conditions which B8O very.
often dictate actual land use at the farm level. Also, it is im-
portant to remember that the soil consérvation effort is-an on~-goin
process in which the farmer may implement any given scil conser-
vation structure or system in a series of steps depending on his
needs and resources., o Lot ‘

Listed below are a number of soil conservation measures, some
mechanical others agronomic, which can be utilized either singly
or in systems depending on the severity of the soil and/or water
problem, tenure conditions, cropping system, resources and land
available to the farmer. The soil conservation measures are recom-
mended on their adaptability within specific cropping systems based
on field experience. Obviously, the system is not rigid and modifi-
cations or substitutions can and should be make for special condi- "
tions in the field. : : : ‘

Henequen contour planting, continuous terraces

Basic,Grains :contodr~b1anting, organic fertilizer,
, wind breaks, barriers‘of crop residue,
live barriers rock wall?, hiilside-
ditches, ‘hard ‘tilling; o :
Livestock rotation; pastures improvement,hillside
ditches, ‘tree planting, vegetable and
rock barriers. :

Vegetables 6rganic'fe;tilizer, hand tilling, mulch-
: ing, raised beds, continuous terraces,
.benqh'terraces, individual terraces.

Forestry, Fruxic - o . . L
‘Trees or Coffee individual terraces, contintous terraces; .
¥ bench. terraces. : e e e



Additional measures are recommended for water conservation
and gully control, these tomplément.the previously mentioned mea~
_sures for agricultural use.. ' ’

Excess water (run-éfff“éhn be stored for future use in small
tanks (holes in the ground), in reténtion ditches or in small check
daws for use in irrigation,“fish,production or ground water recharg

Gully control and -.stabilization are especially critical in
areas of steep slopes and under conditions of intense, short dura-
tion thunderstorms as are typical of the studied areds. Revegeta-
tion, slope modification, rock retaining walls and check dams (pref
erably rock) are practical measures for stabilizing stream channels

These soil conservation measures are feasible and have been
proven in the field, but are of .little value if not accompanied by
an intensive education program at the field level. This education .
should include basic information on soil formation and character-
istics, topography, hydrological cycle, erosion, and conservation
systems and their implementation, and be presented at the field .
level with a careful balance maintained between the practical and
theoretical components. : _

Farmers are.generally receptive to the idea of a program with
an emphasis on soil and water conservation. Awareness of the ‘erosix
problem is widespread, however little has been done due to the lack
of qualified field technicians and a valid soil and water conserva-
tion technology at the field level. ' :

As previously stated, it is strongly felt that a soil and watey
conservation component, when introduced into existing cropping’
system, will increase the potential productivity. This increase
should allow the farmer to improve the productive co#ponents of his
existing system and allow the introduction of new, more lucrative
components (diversification) thus increasing stability and improv-
ing the "quality of life" at the small farm level.
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APPENDIX 1:

‘Sites by Départment

Lislique (#1) -

Corinto (#2)- -

Delicias de COncepcién (#3)
Guatajiagua (#4) ‘ -
Uluazapa (#5) -
S8an Luis de la Reina, Sésori (#6)
Villa Victoria, Sensuntepeque (#7)
Tejutla ({8)

La Palma ({#9)

La Unibn
Morazan
Morazén
Mbraz&n_
San Miguel

San Miguel

Cabaiias

Chalatenangb

Chalatenango
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'APPENDIX 2

Soil Groups (Brief.Descrintion)

Alfisols - Mineral soils lacking a molic epipedon or condition
that favor the formation of this or any other diagnoatic horizon
of priority in soil classification, and have an argillic illuvial
horizon, with accumulation of silicate clays, have a medium to
high base saturation of greater than 35%. _These soils are more
+developed than the Inceptisols in that they possess an illuvial
horizon such as the argillic.

Entisols - Mineral soils of recient deposition 1acking a diag-
nostic horizon. Examples would be alluvial soils, regosols, or
deposits of dry sand.

Inceptisols ~ Soils in early stages of development, without sup~
surface diagnostic horizons. Representative soils here in the
cdountry are those known as Brown Forest and some Brown Forest Latost

Vertisols - Mineral soils with the top 18 cm. mixed, from this
limit two a depth of a meter they have a clay conten# of over

30%. When dry they exhibit a gilgai mirco-relief. At depths of
23-100 cm., they possess slip faces (slikensides). In general wher
dry they present cracka of greater-than 1 cm. of width and up to
50 cm. of depth.

Las Nuevas Clasificaciones y
Los :Suelos de El: Salvador
Ing.' Ag. Miguel Angel Rico N
1974 .
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'APPENDIX 3

Land., Capability{Clasaification (U.S.D.A.)

Class I: Few limitations restrict use, and are safe for
continuous cultivation without special run-off or conservation
treatments. They are nearly level, deep, well drained and risk
of water or -wind erosion is low.

Class II: “Some limitations restrict crop type and require moderate
conservation practices. Limitations are few and practices easy to
apply but present fewer alternatives than Class I.

Class III: Severe limitations restrict crop type and/or require
special conservation practices. Present fewer practical alterna-
tives and need extra investment in conservation.

Class IV: Very severe limitations resirict crop type, require
very careful management and/or special conservation practices. But,
under intense management is feasible to cultivate continuously.

Class V: Few or no erosion hazards, but present other limitatipns
difficult to remove and preventing tillage by standard form equip-
ment (i.e. excessive wetness, stoniness, prone to inundation, or
short growing. season).  Restricted the use as pasture, range, wood-
land, wildlife habitat, recreation or watershed protection.

Class VI: Severe limitations prohibit tillage and restrict use
to trees, pastures, range, recreation, watershed-protection and -
wildlife habitats.

Class VII: Very severe limitations prohibit cultivation and réstrict
use- to well managed woodland, wildlife and grazing. '

Clags VIII: Limitations that preclude commercial production and
restrict use to. wildlife, recreation or water supply. '

Limiting factors:-

E = Erosion .
S= Soil lepth

H = Soil -10isture
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APPENDIX 4°

' PRINCIPAL CROPPING SYSTEMS BY'SITES

‘Lislique} "Basic gréiﬁé'(corn-beanq-sofghum),
henequen, vegetables. :

Corinto: Basic .Grains. (corn-beans-sorghum) ., .
forestry, vegetables, coffee, lives;ock.",

Delicias de Concepcidn: Basic Grains (corn-beans), henequen,

vegetables.
Guatajiagua; Basic Grains’(corn-béans-sorghhq).
Uluazapa: Basic Grains (cornébeans-rice),livestockﬂ
San Luis de la Reina: “Basic Grains'(corh-beans-sofghnm){'

livestock (Sesori).

Villa Victoria: ' Basic Grains (corn—beans—éorghum).

Tejutla: Basic Grains (corn-beans-sorghum); -
lives;ock. '

La Palma:. Basis' Grains (corn-beans), 1iv¢stoék§

firewood, coffee:
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WL b agrar

BASIC GRAINS PRODU(CTION BY REGIONS (1975-79)

Regién II: .

RegiGn‘III{

Regidn IV

Ahuachapin, Santa Ana, Sonsonate.

Chalatenangd, La Libertad,fsén'SaIVddpr,
Cuscatlan.

LaVPéz,-Cabgﬁéa, San Vicente.

‘Ushlytan; San Miguel, Morazdn, La Unidn.

Corn - Criollo™/

1/ Qﬁiqﬁaleb/nan;anx

/ Monoeropping
i/  Interéropping.

Year | 757765 76-71 . 7778 178-79 Average
;System M T M 1 i - M 1 M 1 M 1
‘Region I  25.9 20.5 20.6 16.3  14.6 13.2  18.1 16.2 20.8  16.6
Region IT 18.6°15.6  17.0 12,7 .15.7 10.2  15.9 14.4 16.8 '13:2
'Region III 18.0.16.2 .15.5 12.9  14.8 16.2 18,1 '19.9 16.6  16.3
Region IV 19.3 13.8 19.2 11.1  15.2 13.6 20.0 16.8 18.4  13.8

Sofghdm

 Year 75-76 76-77 77-74 78-79  Average
System M I M . I M I M 'L M I
Region I  23.7 21.1  21.7 18,9  12.8 17.6 13,5 18.5 17.9  19.0
Region II 21.0 18.0  22.6 2l.4  27.3 16.0 28,1 16.4 . 24.8  18.0
Region IIT 23.9 23.0 '21.9 20.7 17.5- 17,0 17.4 16.9 20.2  19.4
Region IV 22.4 19.2  20.5 17.3  30.4 16.6  32.0 17.5 26.3 17.7

Bean

Year 7576 76~77 77-178 78-79 Average
System Mo.I M. I M oI M oI MoI
Region I 11.1 9.4 11.9 10.1 ~ 10.3 5.9 = 14.1 11.0 11.9 .9.1
Region II. 11.9°10.4 12,6 10.7 1l.1 8.2  11.9 12.1° 11.9 .. 10.3
Region IIT 11.3 10.3 12,0 10.7  10.6 10.2°  13.4 10.2  11.8 10.3
Region IV 11.6 6.8 12.3 7.3  10.7 6,8 15.7 9.41 12,6 7.6
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