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ABSTRACT
Interviews with farmers and field reconnaissance were
used to conduct an exploratory survey of agroforestry
systems in the drylands of Durango, Northern Mexico.

The

degree of integration of trees and woody products into the
farming systems of three rural communities is described.
Two main tYVes of agroforestry systems were identified:
agrisilvicultural systems, represented by the combination of
indigenous trees and food crops in the rainfed farms, and of
fruit trees and annual crops in the irrigated fields; and
silvopastoral systems, found in the natural grazing areas,
where livestock production is supported by herbaceous and
woody forage.

The main uses of the woody resources appear

to be uniform across the farmers' population considered and
related to common interest and cultural background.
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INTRODUCTION

Mexican drylands cover about 2 million krn2 ,
approximately one-half of the total Mexican land (Schneider,
1984).

Drylands are defined as regions characterized by an

imbalance in the water budget over a more or less long
period of the year.
These areas include a wide range of climates, but the
water deficit is considered a common feature.

The water

deficit, expressed by the ratio P/ETP (where P is the
precipitation and ETP is the potential evapotranspiration),
is used as an index to define various degrees of aridity in
the UNESCO classification.

Hyperarid zones (index <0.03),

arid zones (index 0.03-0.20), semi-arid zones (index 0.200.50), and subhumid zones (index 0.50-0.75) are identified.
According with this classification, Mexico is occupied
by 2% of hyperarid, 18% of arid, and 30% of semiarid lands,
and 25% of the territory is considered subhumid.
(Schneider, 1984).
It is estimated that in Mexico drylands support a
population of about 8 million people (Martinez Medina 1973).
Part of this population lives in the rural areas and relies
on agriculture for its livelihood.
Like in most of the other drylands in the world,

9

agriculture in Mexican drylands, except few cases, is not a
profitable venture.

Limitations imposed by unfavorable

environmental conditions generally compel farmers in these
areas to perform an agriculture of subsistence, and depend
(more-or- less) heavily on external inputs for their
livelihood.

These environmental factors are accompanied by

social factors

which also contribute to the problems of

Mexican drylands.
In the category of Mexican dryland farmers, the group
which seems most exposed to the difficulties of a
satisfactory life as agricultural producers is the group of
communal farmers, often trapped in a situation of
instability and no choice.
Agroforestry:
An Ancient Land Use and a New concept for Drylands
In the last few years, the concept of sustainable
small-scale agriculture has taken a relevant place in the
agricultural sector of the approach to development.

It is

believed that proper management of the resource base can be
achieved by the farmer with a concomitant increase of the
income from his farming activity.

The concept basically

rediscovers ancient ideas for agriculture, such as the
combination of different production and resource management
practices.

Agroforestry, part of this concept, is the way

=
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to reconcile two traditionally opposite parts: agriculture
and forestry, for the benefit of the farmer.
Agroforestry, in a definition given by the
International Council for Research in Agroforestry (ICRAF),
is described as a "sustainable land and crop management
system that strives to increase yields on a continuing
basis, by combining the production of woody forest crops
(including fruit trees and other tree crops) with arable
field crops and/or animals simultaneously or sequentially on
the same unit of land and applying management practices of
the local population." The particular niche of agroforestry
in small-scale farming and in drylands is documented in the
literature (Altieri, 1988; Combe, 1982; Farrell, 1987; Nair,
1989; Wilken, 1977).
Objectives of the study
The objective of the present study was to provide sitespecific information on the way in which traditional
farmers in Mexican drylands combine different resources to
carry out their farming activities.

More specifically, the

study was aimed at understanding the importance of woody
resources in these farming activities in terms of their
ecological presence in the area, their kind, their use, and
their relationships with the other components of the farming
system.
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The study also was aimed at clarifying the perception
of the role of the trees and the attitude with regard to
agroforestry in the target farmers, the ejidatarios.
The idea was to give a starting point to look at the issue
of dryland farming from the agroforestry standpoint.

This

not for a mere matter of terminology, but rather as a matter
of approach.
From the information available (at ICRAF, for example),
it seems that Mexican agroforestry has been more documented
for the southern, more humid areas, where environmental
conditions suggest intercropping and stratification of
various plants.

Substantial information nevertheless is

available about drylands in Mexico from various points of
view (social aspects, ecological aspects, production
aspects, etc).

This information provides valuable accounts

of existing management practices and possible improvements.

Yet, the idea that different land management practices can
be brought together and directly benefit farmers does not
seem to have the same popularity.
This study, conceived as a collaborative effort with
the Instituto Tecnologico Agropecuario (ITA) No 1 of
Durango, also was aimed to provide the ITA with an
opportunity to get closer to the farmer's world and acquire
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information to serve as a baseline for further and more
detailed investigations and interventions.
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DESCRIPTION OF THE STUDY AREA

Geographical Setting
The study area covers approximately 1,912 krn2 and is
found in the eastern part of the state of Durango.

It is

located at about 200 km east of the City of Durango, between
24° 30' and 25° 0' latitude N, and 103° 45' and 104° 19'
longitude W., just north of the Cancer Tropic.
The area of Durango east of the mountains of the Sierra
Madre Occidental is part of the Mexican Plateau, which in
its northern part is at altitudes of approximately 1,000 and
1,500 m.
level.

The study area lies at about 1,600 m above sea
Protected from the humid ocean winds by the Sierra

Madre Occidental, this eastern part of Durango is occupied
by extensive drylands.

Biophysical Description
Climate
According to the classification of Koppen modified by
Garcia (1973), the municipality of Penon Blanco falls into
the category of temperate dry climate (BS), with mean annual
temperatures between 12° and 18°C.

Hot summers (mean

temperature of the hottest month greater than 18° C.)
characterize the area.

Rains, which occur from May to
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October, originate from humid air masses moving from the
Pacific ocean and have the form of highly intensive storms.
winter precipitation represents less than 5% of the total
annual precipitation.
Meteorologic data from the station at Penon Blanco
indicate a mean annual precipitation of 342.2 rom; mean
annual temperature of 16.8°C: hottest month is June, with a
mean monthly temperature of 21.8°C and the coldest is
January, with a mean monthly temperature of 11.7°C.
(Temperatures are averaged over a period of nine years and
precipitation over a period of 24 years.) (Garcia, 1973.).
Soils
According with the FAO-UNESCO 1974 Soil Classification,
soils in the area of Penon Blanco belong mainly to the soil
units of 1ithoso1s, redzinas, phaeozem, 1uviso1s and
xeroso1s.

Very localized, small areas with different soil

types also are found (Direccion General de Cadastro, 1986).
Natural Vegetation
Drylands of Mexico are characterized by two main
natural vegetation types: the matorra1es (shrub1ands) and
the pastiza1es (pasturelands).

Matorra1es are represented

by shrubby vegetation of different heights, normally less
than 4 m.

Physionomy and floristic composition of

matorra1es are

determined by climatic features and
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topographic and pedologic conditions, which present a wide
range of variations for this vegetation type (Rzedowski
1981).

Different classifications of matorrales exist based

on the physionomy, floristic composition, and habitat of the
vegetation.
In the study area, two main types of matorrales are
found: matorrales deserticos roset6filos and matorrales
desertico micr6filos (SPP, 1981; Maldonado, 1981).

The

first type is characterized by plants with leaves in
rosette, like in the genera Yucca (palmas), Agave (maguey,
lechuguilla), and Dasylirion (sotol), which generally occur
on soils derived from sedimentary rocks rich in calcium
carbonate.

The second type is characterized by shrubs with

small leaves and generally is found on alluvial soils.

Some

of the most important species are Larrea tridentata
(gobernadora) Fluorensia cernua (hojasen), Acacia spp.,
Mimosa spp., and Prosopis spp.

(mesquite).

Often associated with the matorral and forming the
lower layers of the vegetation cover are the pastizales
vegetation types, characterized by the dominance of
Graminaceae associated or not with other plant families.
The most important genus in these natural pasturelands is
the Bouteloua (zacate) and especially the species B.gracilis
(zacate navajita).

Other important genera are Muhlenbergia,
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Aristida, and Heteropogon.
Land Use
In the municipality of Penon Blanco, rainfed
agriculture is practiced on about 14,000 hectares, on soils
generally cleared from natural vegetation, mainly to produce
beans and maize (Direccion General de Cadastro, 1986).
Irrigated agriculture is of lesser importance, with only
about 1,000 hectares of irrigated crops, mainly maize, oat
and chilies (Direccion General de Cadastro 1986).
vast areas of matorral and pastizal support extensive
livestock production, primarily cattle and to a lesser
extent sheep and goats, mostly for meat production.
Exploitation of natural vegetation for products such as
fibers and alcoholic beverages (from plants like Agave
lechuguilla and Dasylirion spp.), chemicals (like wax from
Euphorbia antisyphilitica, and antioxidants from Larrea
tridentata) is, in some cases, important.
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Socio-economic Description 1
Administratively, the municipality of Penon Blanco is
constituted by 52 communities (localidades), of which 41
have less than 100 inhabitants.
1980 was 10,811 people.
this total.

The total population in

Rural population represents 58% of

The sex ratio is in favor of men, both in rural

and urban areas, and does not change with the size of the
community.

The rate of illiteracy, averaged for" age classes

of 15 and more is reported to be about 1%.

Seventy-four

percent of male population and 17% of female population are
active economically.

The agricultural sector employs the

greatest proportion of the population.
Land Tenure
The new Federal Agrarian Reform Law of 1971 establishes
two main forms of land tenure in Mexico: private properties
and communal properties.

Private properties present a wide

range of farm sizes: small properties up to 5 hectares are
defined as minifundia, while properties with more than 5
hectares fall in the category of peguenos proprietarios.
The maximum legal limit for farm size for private properties
is fixed by law at 200 hectares for rainfed crops, 100
hectares for irrigated crops

(plantation crops are not

1Data taken from: Direccion General de Cadastro, 1986.
Monografia de Penon Blanco.
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included), and the land necessary to raise a number of
animal units equivalent to 500 cattle.

These limits,

however, often are overpassed and much larger properties are
assembled in a few hands through illegal inscription of
members of the same families under different names.
Communal properties in Mexico are called ejidos.

The

term ejido refers to the land owned collectively by a
community of farmers and to the community itself:

Land is

allocated to the members of the ejido individually or by
family and can not be subject to any form of alienation.
A particular type of ejido is the ejido collectivo, where by
presidential law, the land is farmed collectively and,
theoretically, all farming inputs and outputs are shared
within the community.
The private and the communal sectors have different
"weights" in Mexican agriculture.

Although ejidos were

created as a means to provide a better distribution of lands
and to solve the problems of the huge masses of rural
landless, a great proportion of land still is concentrated
in the private sector, especially in large holdings.

As

Furtado (1988) pointed out, from the census of 1960, farms
with 200 ha and more represent 3.8% of the total number of
farms in the country, but they account for 86.8% of the
total farm area, absorb 91.4% of the fertilizers used in the

19

country, and contribute to 59% of the total agricultural
production.

This situation is a result of the main

agricultural policies of the Mexican governments during the
last decades.
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METHODOLOGY OF THE STUDY

Pre-Survey
Prior to the implementation of the survey on the field,
a review of the literature on agroforestry system
description was carried out, mainly based on the
contributions to the Agroforestry Systems Inventory Project
of the International Council for Research in Agroforestry
(ICRAF, 1983, Nair 1989).

General information on the State

of Durango and on the possible study area also was provided
by the staff of the ITA No.1.

This combined information

allowed the formulation of a questionnaire-type format for
farmers' interviews and a checklist for field observations.
The questionnaire was translated into Spanish and
revised by Gabriela Castaneda, Guadalupe Razo of the ITA
No.1 and myself.

A questionnaire also was developed for

interviews with "key informants," in this case, the local
extension workers.
Selection of the Survey Areas
Three of the 52 communities of Penon Blanco were
selected for the survey.

This selection was made from a

study of the land use maps edited by the Instituto Nacional
de Estadistica, Geografia e Informatica (SPP, 1978) and a
preliminary visit to Penon Blanco, during which time the
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objectives of the study were discussed with the chief of the
local section of the Secretaria de Agricultura y Recursos
Hidraulicos (SARH).
The three communities, the ejidos Ignacio Zaragoza,
Nueva Covadonga, and Ignacio Sanchez were considered to be
representative of the target group as specified by the
objectives of the study, that is, ejidal communities whose
members practice traditional agriculture.

These communities

cover the range of the different land uses existing in the
area and the apparent variations in the ecological
conditions.

As one of the communities is a "collective"

ejido, the ejido organization was considered in its
variation.
Description of the Survey Areas
The three selected ejidos were located remotely, at
about 30 km from the main road and accessible through a
country road.

These ejidos presented the typical structure

of Mexican rural communities, where the houses are grouped
in a village, reached by a road, and constitute the core of
the communal life.

The size of the three villages varied

from 44 people in the smallest to 114 in the largest.
Villages generally were surrounded by a non-agricultural
area called "legal fund" of varying size (20-40 ha,
roughly).
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Farms were located at certain distances from the
villages and clustered together most of the time, occupying
specific places in the landscape, generally, the lower
sites.

The major component of the landscape were the

grazing lands, which cover approximately 90% of the total
communal lands.
The Survey
The idea of the exploratory survey (Collison, 1980) has
been found appropriate for the objectives and the time frame
of the study.
The exploratory survey was structured on a simplified
model of the "basic needs" approach developed by ICRAF for
agroforestry diagnosis and design (Raintree, 1987).

This

approach is based on the evaluation of the role which
agroforestry can play in supplying the so-called basic needs
of rural households, including food, water,energy, shelter,
raw materials, cash, savings/investments, and social
production.

Through this, the main potential and

constraints of agroforestry in the considered farming
systems are identified.
The survey consisted of interviews with farmers in the
study area, field reconnaissance of the land management
systems, and informal interviews with key individuals
playing a relevant role in the area.

Field work was carried
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out from June 15 to July 15 1989, in the municipality of
Penon Blanco, Durango.
Sampling
The ejidatario has been considered the survey unit,
since each ejidatario is responsible for the management
decisions as regard to the parcel of land which has been
assigned to him or her.

An initial sample of 80% of the

ejidatarios was selected randomly, giving a total of 171
farmers for the interviews.

However, only 68 (30 % of the

total population of the three cOlnInunities) were present in
the area during the survey.

The sample was selected from a

list of the ejidatarios of the three communities provided by
the local SARH section, using a random number table.
An important consideration must be mentioned.

As

stated above, it was found that only a limited number of
ejidatarios were present in the communities, since many of
them had gone elsewhere, for example, to other towns to look
for employment..

This is a fact which commonly occurs in

Mexican drylands, when a late rainy season compromises the
agricultural production.
The sample size of 68, therefore, was considered by the
local authorities to correspond virtually to the total
number of ejidatarios actually present in the community and
willing to carry out the agricultural production at the time
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of the survey.
Interviews with Farmers
Farmers were contacted through the local extensionist,
and in two of the three communities, the survey was
introduced to the communities during the monthly general
assembly of the Ejido.
The questionnaire was applied to the selected farmers
during a single-visit interview.

Almost all questions were

open-ended and aimed to involve the farmer in a discussion
on his farming activity, rather than to stimulate specific
answers to particular questions.

It was composed of four

parts: the history of the use of the land and the current
cropping patterns; the agroforestry resources, that is, the
existence of trees and shrubs in the agricultural fields and
their use; specific use of the trees and shrubs, namely for
. fuelwood, fodder, and gathering for commercial use; and the
attitude of the farmers with regard to trees and shrubs and
to the benefits derivable from them and from tree planting.
An example of the questionnaire is found in Appendix 1.
Field Reconnaissance
Observations of rainfed farms were noted during the
trips to the study areas.

Because of the descriptive nature

of this reconnaissance, only qualitative observations were
noted, such as the location of the agricultural fields in
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the general landscape, their patterns of agglomeration,
major environmental degradation, and visible conservation
practices.

The woody plants in the agricultural fields also

were observed, noting the species, location, if they
appeared to be naturally occurring or planted, and their
form of management.
Farm visits also were carried out in the irrigated
fields.

Here, the farm areas were estimated and the

relative surface occupied by different crops.

The number

and species of trees present in the fields were counted, and
their location, and the form of management, if any, were
noted.
Interviews with Extensionists
Considering the extension service as an important
component of the agricultural environment studied, informal
interviews were conducted with the staff of the local SARH
as a way to supplement farmers' interviews, to acquire more
precise information on specific problems and trends in the
area.

These interviews also served to test their personal

attitude with regard to the possible uses and benefits of
woody plants and tree planting in agricultural lands.

Four

extensionists were interviewed, those in charge of the three
communities surveyed and the chief of the section.
example of the questionnaire for interviews with

An

26

extensionists is presented in Appendix 2.

Presentation and Analysis of the Data.
The data obtained from the survey were analyzed to
describe the main farming systems existing in the area,
particularly with regard to variables related to the
integration of woody resources in the systems.

Frequency

distribution of the following variables were used to show
their occurrence across the farmer population considered:
presence of woody plants in the farms, species, use,
attitude of the farmers to benefits from the plants, and
from an increase in their number.
The nature of the survey and, therefore, the data
collected do not suggest the formulation and testing of
precise hypotheses on the farming systems and relationships
among variables; this would need a different level of
investigation.
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DESCRIPTION OF THE AGROFORESTRY SYSTEMS IN THE STUDY AREA

Information gathered during the survey was used to
describe the major farming systems in the area, particularly
those involving an agroforestry component.

These systems

have been described in terms of their components, their
outputs, and the role and contributions of the woody species
in the farming systems in general.

When possible, an

evaluation of the systems, in terms of their value for the
local situation was attempted.

Although the questionnaire

for the interviews with farmers was structured, in some
parts, to acquire quantitative data, the greatest part of
these descriptions is qualitative.

Two major types of

agroforestry systems exist in the study area:
agrisilvicultural and silvopastoral systems.

The

sylvopastoral system has been described in terms of three
sUbsystems: the livestock, the fuelwood, and the gathering
sUbsystems.
A brief introduction to the classification of
agroforestry systems explains the terminology used.

Classification of Agroforestry Systems
An important tool for the analysis, evaluation, and
comparison of agroforestry practices is a classification
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scheme.
In the last decade particularly, the accumulation of
information on agroforestry practices from various parts of
the world has enabled researchers to identify criteria of
classification, needed to avoid confusion and the use of the
same terms for different concepts (Budowskii, 1979), and to
build-up a new, common terminology for agroforestry.

While

different classification schemes have evolved, they
generally include four basic aspects of agroforestry
systems: the structure of the system, the function of the
system, the socio-economic features of the system, and the
ecological spread of the system (Nair, 1985; Farrel, 1987;
Altieri, 1988).

Realizing that each of these criteria alone

is not sufficient to describe the complexity of most
agroforestry system, ICRAF proposed to adopt a
classification which considers all these criteria at
different levels in a purpose-oriented classification scheme
(Nair, 1989).
The system is first categorized according to its
structure, that is, the nature and arrangement of its
components.

In this classification, a combined production

system, to be classified as agroforestry, must include a
woody component; basically, three possible sets of
combinations exist: agrisilvicultural systems, where trees
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are associated with herbaceous plants (agricultural crops),
silvopastoral systems, where trees are associated with
pastures and/or animals, and agrosilvopastoral systems,
where trees, agricultural crops, and pastures/animals are
associated.

The arrangement of the components in time and

space defines the next level in the classification.
Another level of categorization is the function of the
systems, that is, the outputs produced.

It generally is

agreed that agroforestry is a special form of land use, in
that it always has the double character of productivity and
sustainability.

Therefore, the outputs of any agroforestry

system must be considered in terms of productive role and
service role.
The ecological spread and the socio-economic features
of the system are proposed more for grouping than
categorizing purposes.

The first refers to the existence of

agro-ecological regions in the world, and underlines the
similarity of systems found in areas with similar ecological
characteristics.

The second refers to the level of

management of the system in terms of technology and scale of
production.

This classification scheme was adopted for the

purpose of this study, and all the identified practices were
grouped and reported as from the semi-arid tropics.
Nevertheless, a practice which does not fall in the above
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mentioned classification also was considered in the study;
that is, the apiculture with trees (Nair, 1985).
As suggested by the ICRAF, the term "system" is used to
refer to an agroforestry land use present in the area, and
the term Q'practice" to describe a specific agroforestry
operation at the farm level.

AGRISILVICULTURAL SYSTEMS
These type of systems, in which trees are associated
with annual crops, are found both in the rainfed and in the
irrigated areas.

Traditionally, rainfed areas are occupied

by the staple crops of the rural Mexican diet, for example
corn and beans, and the woody plants are represented by
native species of trees and shrubs left on the field during
the clearing of the land for cUltivation.
Areas with availability of irrigation water present a
higher crop diversity, which often includes various species
of trees, mostly fruit trees, together with a number of
annual crops.

Indigenous Trees in Rainfed Agricultural Fields
This system has an important ecological spread in the
area under consideration and constitutes a characteristic
feature of the rural landscape.

This also emerges from the
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results of the survey: all of the farmers reported the
presence of native woody plants in their agricultural
fields.
structure of the System
The woody component - The most common species are
Prosopis spp.

(mesquite) and Acacia spp.

(huizaches).

Mesquite and huizaches were cited by 90% and 62% of the
farmers interviewed, respectively.

The most common practice

is to leave mesquite and huizaches plants around the edges
of the fields, especially when they grow in the shrubby
form.

Few large trees are left in the middle of the fields

for the shade they provide.
Several other shrub species of the matorral (Mimosa
spp., Acacia spp.) also were found around the field edges,
but less frequently, as they are removed when the native
vegetation is cleared to open lands for CUltivation.
The herbaceous crop component - The cropping system in
this rainfed area gravitates around two major food crops,
maize and bean, cultivated during the rainy season.

Ninety-

one percent of the farmers surveyed produce maize and beans,
6% produce maize and 3% beans.

These figures are

orientative only, because the areas sown with the two crops
and their relative proportions change over the years in
response to the beginning of the rainy season and the
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availability of agricultural credit.

Maize cUltivation is

given up if rains have not yet started in July, and beans
are sown.

Beans have a shorter production cycle and can

better match the soil moisture cycle and assure some
production even in relatively dry years.
The average size of an individual rainfed parcel in the
study area is of 6.93 ha.

Figure 1 shows the frequency

distribution of farms by size classes.

From the" information

obtained from the Secretaria de Agricu1tura y Recursos
Hidrau1icos (SARH) and through the interviews, it seems that
some farmers do not use all the area that has been assigned
to them because of lack of farming resources.
Functioning of the System
The following paragraphs describe the prevailing
cropping patterns which occur uniformly through the study
area due to the similar pedoc1imatic conditions and the
collective organization of the communities.
Many operations, especially those involving the
contribution of the agricultural credit, are organized
collectively.

Soil preparation is carried out from January

through June and includes plowing and harrowing.

These

operations are done using either animal traction or
tractors.

At the municipality level 40% percent of the

farms are mechanized, but this percentage is lower in the

33

NUHBER OF FULL TIME EMPLOYEES BY FARM
26
26

24
22

20
Ir)

~
r..

1S
16

,..0

14

...

12

;II

10

COl

~

8

6
4
Z

0
1

2

3

4

>5

5

HUHBER OF FULL TIHE EHPLOYEE5

Fiqure 1

communities considered (Gracia, pers. comm.).
Seeding of maize is done from April through June,
depending upon the rains, and the prevailing variety sown is
criolla.
The

Beans are seeded from mid June through August.

most common variety is pinto nacional.

Maize and beans

are grown in monoculture alternated yearly on the same piece
of land, or intercropped.

According to the farmers, both

practices have advantages in terms of increase of
production.
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The low degree of mechanization corresponds to a
general low level of inputs employed in this cropping
system.

According to the local extensionist, only 1% of the

farmers regularly use fertilizers for their rainfed crops.
Many farmers sell the fertilizers when they have them, and
farmers who own animals use manure on their fields.
The use of pesticides is occasional as well, depending

.

on their availability; the pesticides are provided either by
SARH or the rural credit bank.
Harvesting period covers about four months, from
approximately mid-September (maize) to December (latest
varieties of beans).

Harvesting, seeding, weeding, and care

to the beans and the maize are labor requiring operations.
An average of 2.3 persons work full time on the farm.
Figure 2 shows the distribution of full time workers by farm
in the area.
Fifty-four percent of the farmers said they needed
part-time workers during the most busy periods.

The ways in

which farmers obtain this additional labor was not clarified
by the survey.

Some hire wagers, while others exchange help

with other members of the family or others ejidatarios.
Under these CUltivation techniques, production averages
approximately 800 kg/ha for the maize and 450 kg/ha for
beans, with relatively high fluctuations over the years
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depending on the rains.
Function of the System
The major output of the system is food crop production.
Contributions of the tree to the agroforestry system are
shelter and building materials, fuelwood, and fodder.

The

greatest value given to the trees by the farmers (93% of all
68) is for the shade they provide to them and their animals
during the work on the fields.

Sixty-six farmers said they

make use of these trees: 83% use them as a source of
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fuelwood, 58% derive materials for fences, and 27% use the
pods of mesquite as fodder for different domestic animals.
In all cases, trees in the agricultural fields were
considered by the farmers as a secondary source of the
mentioned woody products, which supplements the main
gathering areas in the common lands.

An exception to this

was probably the use of trees for fences and the minor use
of the branches to harrow the fields.

.

However, since 97% of

the farmers answered positively to whether or not they make
use of the trees on their fields, it seems that trees on the
fields are exploited regularly.
Mesquite and huizache, nitrogen-fixing species of the
Leguminosae family also playa particular ecological role,
although the farmers do not seem to recognize this as
clearly as the productive role.
Wilken (1979) reported that farmers in Mexico, from
Puebla and Tehuacan through Oaxaca, promote the presence of
Prosopis spp. and other native leguminous trees on their
cultivated fields, at variable densities.

He argued that

this custom originates from observed increased yields of
maize in fields with such trees, which would justify their
presence in spite of their relatively low productive
returns.

Prosopis and Acacia are known to nodulate and fix

nitrogen (Felker, 1981; Brewbaker, 1987).

Other beneficial
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effects of the presence of trees in agricultural fields are
the improvement of soil moisture and fertility through
addition of organic matter and nutrient recycling.
Another important role of the trees is their windbreak
function; this can be particularly relevant in the area
where the location of trees in continuous rows around the
fields suggests this protective role.

Only one farmer

thought that the trees on his field had a protective effect
on the soil.

However, the issue of wind damages to the

agricultural crops was not mentioned by the farmers.
Evaluation of the System.
The agroforestry system described represents the most
common set of agroforestry practices found in the rainfed
areas.

It is managed at a sUbsistence level, in the sense

that all the management efforts are aimed at producing
outputs to satisfy the household basic needs of food,
fuelwood, fodder, and building materials.

The only

commercialized surpluses are those coming from the food
production subsystem.
At the present level of knowledge.

interactions among

components of the system are not clearly understood, and
more specific research is needed to describe the
relationships and quantify the effects of the woody plants
on the crop production.
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Extensive information on the type of association of
Prosopis spp. and Acacia spp. with annual crops in drylands
in various regions of the world is available in the
literature.

In many cases, quantitative information also

is available (Felker, 1981; Shankarnarayan et al., 1987).
Both species present a deep tap root system, which allows
them to absorb water from the soil at depths at which they
do not compete with crops.
It also can be said that the agroforestry system
interacts with the livestock production subsystem and the
fuelwood subsystem.

As already mentioned, the fruits of

mesquite trees are fed to animals, especially when other
forage is scarce.

The shade provided by the trees in the

fields is beneficial to the traction animals during their
work.

It is believed that microclimatic changes attributed

to the trees, for example, the reduction of solar radiation,
have positive effects on animal behavior (Torres, 1983).
This fact is certainly more relevant in pasturelands.

Yet,

it can be important also for work animals.
Crops residues often are fed to the animals.

This

practice can be considered beneficial to the system only as
long as animal manure is returned to the soil.

The dynamics

of the system would be interesting to explore.
The study area has been farmed an average of 17 years
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(Figure 3).

Differences were observed between the three

YEARS OF USE
32

3D
28
26
24
22
rn

a

20

~

0

16

~
:II

12

~

......

18
14

10

8
6
4

2
0

0-10

11-20

21-30

31-tO

>40

YEARS OF USE

Fiqure 3

communities, according to their date of creation.

Also from

the survey, it appears that over the years, although the
basic crops have remained unchanged, some innovations have
been introduced in the area.

Forty-seven percent of the

farmers said that since they have started to farm their
land, they have realized some changes.

Most of the times

changes concern soil preparation techniques, especially
direction and depth of the furrows for a better captation
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and retention of the rain water in the soil, and the
introduction of new varieties of maize and beans.

Other

elements which suggest a dynamic system are the opening of
new lands, emigration, and illegal alienation of the land.

Trees in Irrigated Fields
The implementation of this practice is confined to the
areas where water is available for irrigation.

Of all the

farmers interviewed in the survey, 58.8% answered that they
have access to irrigation water, and 57.4% have a piece of
land which they use to grow vegetables and/or fruit trees.
It is important to note that clear differences occur
between the three communities.

The Ejido of Nuevo Covadonga

has better water conditions than the two other communities.
In Jacales, for example, water is scarce and available in
the village only for domestic purposes.
structure of the System
Components of this system are introduced and native
tree species grown in association with a variety of annual
crops.

In the woody component, the prevailing tree species

are:
- Non-fruit trees, such as ash-tree (Fraxinus spp.),
poplar (Populus sp), mesquite, and huizache.

They often are·

old and large in size, and found in relatively small numbers
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without any precise pattern in and more frequently around
the fields.

Shrubby mesquite and huizache also are common

as fences to define field boundaries.
- Fruit trees, which are associated most frequently
with the annual crops.

Quinces, peach-trees, pomegranates,

prickly pears, pecan, apple-trees, figs, and capulin (Prunus
capuli) are the most common species.

Few citrus plants have

.

also been tried (for example orange, mandarins, and lemon).
Fruit trees can be scattered inside the fields, totally
mixed with the annual crops, or follow specific location
patterns especially around the edges of the parcels.
As for the herbaceous component, the most frequent
species found were food crops such as chile, maize, beans,
tomatoes, squash, onions, and forage crops, alfalfa, wheat,
and sugarcane.

These crops were mixed on fields whose

average size is 1.02 ha.
Chilies and maize represented the most important food
crops and are used mostly for home consumption.

Maize is

cultivated for food security in case of failure of the
rainfed crop.

Chile is the third major component of the

Mexican basic diet, after maize and beans.

Among non-food

crops, alfalfa was the most important.
Function of the System
The main outputs of the system were food production
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(vegetables and fruit) and forage for livestock.

Food crops

were grown for own consumption and commercialization.
Fruit trees provided cash from the sale of the produce,
food for the family, and fodder for the animals.

Fruit

trees seem to have a secondary role in the system.

Ten- to-

15 trees belonging to different species generally are found
in 1 ha areas.

Two species of particular interest as

agroforesty species are quince (Cydonia spp.) and prickly
pear (Opuntia

~.).

Quince typically was found around the edges of the
irrigated fields in continuous regular lines.

The plants

grow in the unpruned shrubby form, 2-3 m tall, or pruned to
the shape of little trees.

Pruned trees are said to give a

fruit production of higher quality.

Quinces are sold or

home processed to obtain various products (jams or jellies),
which also can be sold.

The location and shape of the

quince trees in the fields suggest that they also play an
important service role in the system, as windbreaks.
Prickly pears are common native plants in the area and
were recognized by the people as mUlti-purpose trees.
Fruits (tuna) and pads (nopalitos) have a long tradition of
use for human consumption in Mexico; the pads are also an
excellent forage for domestic animals (Duisberg et al.,
1971; Gonzales, 1972; Hernandez, 1970; Martinez Medina,

43

1973).

Opuntia spp.

have been the object of intensive

research in Mexico, for the identification of high
yield/high quality fruit producing varieties.
In the area of Penon Blanco, the most important species
of Opuntia were the nopal castilla (Opuntia ficus-indica)
for fruit production and nopal duraznillo (Opuntia
durangiensis) for fodder production.

In the irrigated

fields, nopal castilla is planted and managed for live
fences and fruit production.

Nopal duraznillo is found as

wild plant in the pasture lands and is not cultivated.
Non-fruit trees present in the system were used for
woody products, such as fences, posts, fuelwood and fodder
(Prosopis spp and Fraxinus spp, for example), and shade.
One farmer said he has planted young poplars as live fences.
Evaluation of the System.
This system has a local importance in the study area,
but it was found wherever there are irrigated fields.

The

level of management and production can be considered mostly
of sUbsistence.

It, however, is managed more intensively

than that in the rainfed areas.

Its interesting

characteristics is that it presents a diversified structure
which corresponds to a typical strategy of small scale
tropical farmers (Clawson, 1985).

This strategy is based on

intercropping and crop diversity which should reduce the

<J-.
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risks of losses for the farmers.
From the ecological point of view, the effects of fruit
trees on micro-site enrichment and improvement have been
reviewed by Nair (1985a).

These effects can be referred to

those accountable to all tree species in an environment in
terms of soil fertility, soil conservation, ecosystem
stability, and micro-climate improvement; but, they also

.

need special considerations regarding the management
practices on the fruit trees and site factors.
Interactions among the different components of this
agroforestry systems can be complicated, for the number of
species grown in a relatively small surface and their
consequent stratification in time and space.

Little

information is available on the dynamics of the system.
thing is that the importance of fruit trees has been
increasing in recent years in the area.

Traditionally,

drylands with scarce availability of water for irrigation
have been disregarded as potential fruit producing areas.
Nevertheless, during the last few years, the interest in
fruit trees has increased and new plantations have been
established.

One
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SILVOPASTORAL SYSTEMS
The particular form of land tenure in the study area
maintains vast natural areas accessible to all the members
of the community who have equal rights of use on these
lands.

A variety of different activities excluding crop

production are carried out on these lands.

The main

activities are livestock production, collection of fuelwood
and other woody products, and gathering of wild plants with
commercial value.
Of these activities, for description purposes, only the
livestock production was considered as a part of the
'silvopastoral systems' because of the importance of
pasture/animal component.

Collection of fuelwood and

gathering of wild plants for commercial use were described
in another chapter under the heading of "gathering
activities."

Livestock Production System
This is a system in which livestock production is
supported by grazing lands with woody plants.

Silvopastoral

systems are typical of drylands where agricultural
production generally is restricted to small, more favorable
areas, and productivity is low.

In the study area, these

systems were the most important ones because pasture lands

.
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occupy about 90% of the total ejido lands.
structure of the System.
Pasturelands are represented by plant associations of
natural forage species (pastizales) and woody perennials
with different degrees of tree density and soil cover.
Various types of these associations exist, mostly in
function of the site characteristics, and have different
values for the animal diet.
Depending upon the associations, the greatest forage
value can be represented by annual grasses (which have a
short cycle during the rainy season), perennial grasses
(present all year round), and woody perennials.

Examples of

these associations were described by Gonzales (1972) for
Durango and other Mexican states.
Larrea-fluorensia.

This association, which is part of

the vegetation type classified as matorral desertico
microfilo, generally is found in flat areas, on calcareous
soils, under annual precipitations of 100-250

mID.

The two

dominant plant species in the vegetation are Larrea
tridentata (gobernadora) and Fluorensia cernua (hojasen).
The grazing value is represented mainly by annual
grasses during the rainy season, such as Aristida spp.
Bouteloua spp.

During the dry season, only perennial

grasses (clustered in the more humid areas) and shrubs

and
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provide forage for the animals.
Agave-Yucca-Bouteloua.

This association belongs to the

matorral desertico rosetofilo and is found in rocky areas,
on steep slopes with calcareous soils, under annual
precipitations up to 300 mm.

This association is dominated

by fiber producing species like Agaves.
The greatest value for animal production is represented
by shrubs (Calliandra eriophylla, for example) and perennial
grasses (Bouteloua spp.), while annual grasses are scarce,
although still important during the rainy season.
Plants of the genera Agave, Yucca, and Dasylirion are
not eaten directly by the livestock, but their flowers are
cut by the ranchers and fed to the animals.
Opuntia-Acacia-Bouteloua.

This association is found in

plains and hills exclusively on volcanic soils, often rocky,
where annual precipitation averages 500 mm.

This

association is considered productive, since the dominant
species Opuntia leucothrica allows an extensive

grass

cover, ,mainly Bouteloua gracilis, and is itself an excellent
forage plant for fruits at the end of the summer and pads
during the dry season.

The most important woody species in

this association is Acacia farnesiana (huizache), which was
not considered by Gonzales (1972) to provide forage.
However, other authors considered this species palatable,
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especially its young pods (Abuin Moreiras, 1970; Brewbaker;
1987).

Beside those reported in these descriptions, other

woody species exist and are consumed by domestic animals.
In the survey, important trees cited by the farmers and
by the extensionists included

Prosopis spp., Fouguiera

splendens, Mimosa spp., Parthenium incanum, and Dalea
tuberculata.
The animal component of the system, livestock raised in
the communities, included goats, cows, sheep, horses, and
donkeys.

From a livestock census carried out by the SARH

for the years 1987-88, there were 642 cattle units, 194
horses, 37 sheep and 1584 goats at I. Zaragoza over about
10,600 ha of pasturelands; and 127 cattle units, 91 horses,
and 485 goats at Jacales over about 2,910 ha of pasturelands
(Gracia, pers. comm.).
Function of the System
The output of this system is livestock production,
mainly oriented to production of meat.
The importance of woody plants for livestock production
is documented, and reviews of the role of trees and shrubs
in animal agroforestry are available (Torres, 1983, Nair et
al.).

Woody plants carry out two major roles in grazing

systems: a production and a service role.
The main productive contributions of woody plants are
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production of foliage fodder, which improves the protein
content of the diet, (which is low in the grasses of
drylands), and of fruit fodder which provides both
carbohydrates and proteins.

The protective role includes

direct effects on livestock, for the shade and shelter, and
indirect effects through improvement of the soil fertility
and soil conservation.
Evaluation of the System
Without more detailed information on the local range
management practices attempts to evaluate this production
subsystem can be rather misleading.

In the ejido

organization, each member has the right to raise a given
number of livestock heads, calculated on the basis of
maximum allowed stocking rate for the pastureland
considered.
In the three communities studied, 58% of the farmers
reported to have animals.

However, this number does not

give a good representation of the importance of livestock
production across the total farmers population.

Domestic

animals, in fact, are not distributed evenly among the
members of the communities.

Often, few animal raisers own

large herds (mainly cattle and goats) and use the greatest
part of the common land, while the great majority of farmers
own only a few work animals, such as donkeys, horses, or
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mules.
statements on the level of management also are
difficult to make, as, in the case of farmers with few
animals, livestock production is a sUbsistence activity.

On

the other hand, livestock production is a commercial
activity for the few individuals owning large herds.
The ecological appropriateness of the range management
practices should also be further investigated as' a recent
study on Mexican rangelands reported a widespread
degradation of these areas in the dry regions (Schneider,
1984).
Further elements of evaluation would be considerations
on the understory overstory relationships in the
pasture1ands in the study area.

It has been reported that,

generally, there is a negative relationship between the
density of the woody species in the pasture1ands and the
forage production of the lands (Ffo11iott 1989; Torres,
1983).

This means that generally when an increase in

herbage production is achieved, this results in a decrease
in the woody resources and vice versa.

This trade-off

should not be separated from a consideration of the range
management practices.

Control and introduction of

particular species, which influence the dynamic of the
system, also need further investigation than this study.
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GATHERING ACTIVITIES

Fuelwood
The topic of fuelwood was found particularly important
in this study.
A section of the questionnaire was devoted to the
investigation of the fuelwood aspect in the area.

This

section was structured to assess the use as fuel wood of the
trees in the agricultural fields.

At the same time, it was

aimed at acquiring information on the magnitude of the
fuelwood needs and uses in the area, as well as a picture of
the collection strategy (sources, distances, amount and
frequency of collection, and constraints and limitations to
the collection of fuelwood).
As it turned out, 83% of the farmers interviewed make
use of the trees in their fields for fuelwood, but the main
source of fuelwood (like for the other woody products) is
the common land, also used for grazing.

The most used

fuelwood species is mesquite (Prosopis spp.) followed by
huizache (Acacia spp.).

Both species are used largely in

other parts of Mexico and in other countries for fuelwood
due to their relatively high energy content (Abuin Moreiras,
1970; Brewbaker, 1987; Felker, 1981).

In all cases, either

from the common land or from the agricultural lands, farmers

-----------

-
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collected only dead and downed fuel wood and do not cut the
green parts.
Interviews showed that the farmers had only a vague
idea of the quantitative aspects of the fuelwood collection.
As a result of this, only qualitative trends can be derived
from the survey.

Farmers were more precise about the

frequency of fuelwood collection, which resulted to be on
average, 2.6 times a week.

The distance covered'to collect

the fuelwood seldom was quantified, and 50% of the farmers
who answered the question walked a distance ranging from
less than 1 to 8 km for fuelwood.

Also, 13 of them believed

that they have to walk further to obtain the amount of
fuelwood they need.
Simple tools like axes are used to cut the wood, which
than was transported home on donkeys or horses.

Apparently,

all the members of a family, children included, take part in
the collection of fuelwood.

Fuelwood is used in the house,

principally for cooking (traditionally, the tortillas, basis
of most Mexican dishes, and chilies are roasted with wood
braces).

other important domestic uses are water heating,

ironing, and baking.
other uses of fuelwood which can be relevant in the
area were processing of Dasylirion plants for the
distillation of the sotol and preparing of lime, used
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locally for building purposes.
Fuelwood is not the only energy source used in the
communities: gas is commonly used for cooking and petroleum
for lighting.

Only 23% of the farmer rely only on fuelwood

as source of energy.

However this figure is misleading, as

significant differences were observed between the three
communities.

In the ejido Nuevo Covadonga, for example,

except for one case, all farmers use gas or petroleum.
Fuelwood does not seem to be an item in cash transactions,
as none of the farmer reported to buy or sell it.

wild plants with commercial value
The practice of gathering wild plants for different
purposes was an agroforestry practice relevant in the study
area.

This practice does not include the collection of

fuelwood.
The results of the survey showed that 47% of the
farmers collect or have collected in the past one or more of
the most frequently harvested species: oregano (Lippia
berlandieri) for 56% of them, sotol (Dasylirion spp., 31%),
candelilla ( Euphorbia antisiphylitica, 22%) and lechuguilla
(Agave lechuguilla, 22%).
Mexican oregano is a shrub belonging to the family of
Verbenaceae, whose leaves are used in cooking as a spice.
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Oregano appears to be the most frequent among the wildplants
harvested in the area.

Farmers in Penon Blanco collect

oregano from October through December.

The survey was not

aimed specifically at describing the gathering system in
detail, but it would be interesting to have better knowledge
of the

frequency of collecting, the amount collected, and

the marketing procedures.

The product is sold either in or

.

outside the ejido, mainly in Nazas (at about 30 km of
distance), where there is a processing plant for the
oregano.

Some farmers also collect oregano in small

quantities for home consumption.
sotol is the local name used to indicate both the
alcoholic beverage and the plant which it is obtained from,
that is, various species of the genus Dasylirion, commonly
found in the dryland areas of the country.

The plant is

collected during three to four months in a year.

The

beverage is obtained by distillation of the sugary juice
extracted from the "head" of the plant.

After cutting the

plants, the leaves are removed and the "head" of the plant
is burned with fuelwood in a hole dug in the soil and
covered with branches and leaves.

The "head" then is cut in

small pieces and the juice is extracted by leaving the
burned "heads" soaking in fermentation tanks with water.
The juice then is distilled in alembics.

This rustic

55

technique does not present a high efficiency in the
conversion of the sugars into alcohol, nor the quality of
the distilled product is controlled.
In one of the three communities, Ejido Ignacio
Zaragoza, production of sotol is important (43% of the
farmers in this communities gather the sotol), but none of
the communities owns a processing plant.

The exploitation

of sotol fluctuates in intensity over the years," depending
upon factors such as market conditions and internal
circumstances in the ejido.

There occasionally are

campaigns of exploitation of sotol in the communities.

Land

is rented to external enterprises for the collection of the
plants.

The benefits of the operation go commonly to the

ejido with an equal distribution among all members.
Candelilla (Euphorbia antisyphilitica) a common shrub
in the arid zones of Mexico, is harvested for the extraction
of wax from the stem (Duisberg et al.,1971; Martinez Medina,
1973; ortega, 1981).

Farmers either uproot candelilla

plants or cut the stems at the root collar, a practice which
allows resprouting of the plant after a few years.

The raw

product is sold to the FONCAN, the national agency for the
collection and processing of the wax.
Lechuguilla (Agave lechuguilla) is collected as source
of fiber (Duisberg et al., 1971; Martinez Medina, 1973,
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Velasquez, 1981).
at home.

Farmers also extract the fiber themselves

The products or the raw fiber are either sold or

kept for domestic uses.
These gathering activities represent a small source of
cash income for the farmers.

The cash obtained by the sale

of these product is not used in the agricultural production,
whose subsistence character is not altered.

The main

limitation of these activities seems to be the lack of
organization at the community level and the problems of
commercialization, which is free domain of the middle men.
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APICULTURE WITH FRUIT TREES

This practice is relatively a minor one in the area as
only few farmers reported to keep bees to produce honey.
Beehives were found in the fields and bees forage mostly on
fruit trees.

Some programs of beekeeping exist in areas not

far from Penon Blanco.
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THE ATTITUDE OF FARMERS
Farmers' answers to the questionnaire showed that the
perceptions of the value of the trees and their actual uses
are uniform in the surveyed communities.

This reflects the

common cultural background of the members of the community,
in terms of interests, education, and opportunities.
Farmers opinions about the possible

benefit~

from the

trees, the preference for tree species, and the constraints
to tree planting were supported by ideas frequently
recurring across thE! population •

Native trees were

considered as never-ending, self-reproductive resources
which do not require care, protection or management to yield
useful products.

None of the farmers had planted the trees

present in their rainfed fields; all of them thought there
was no need for that because they are abundant.

Fruit-

trees, recognized as income generating species, were given a
higher value in terms of management requirements.
wild plants with commercial use also were valued and
the need for their proper management
individuals.

wa~

addressed by few

Sixty-five percent of the farmers mentioned

other tree species whose use could benefit their families.
Seventy-nine percent thought that an increase in the number
of trees in the fields could be beneficial, mostly for
shade, tree products, and economic returns from the sale of
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these products.

The most preferred species appeared to be

fruit-trees in general (peach, pecan and quince mainly), and
shrubs, like oregano, candelilla, and sotol.
Reasons for not planting or constraints to planting
varied considerably in the answers.

The most frequently

cited, however, was the lack of water.

The lack of

technical assistance including unavailability an? high cost
of trees, lack of information and lack of farming resources
were the other most important limitations.
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CONCLUSIONS
The table at the end of this chapter summarizes the
findings of the agroforestry exploratory survey.
The study, aimed at elaborating the role of woody
perennials in traditional farming systems in a semiarid
region of Northern Mexico, showed the influence on this role
of the environmental and social factors which affect the
lives of the farmers.

Trees are integrated directly into

the agricultural production systems in the case of fruit
trees in irrigated fields and forage woody perennials in the
pasturelands.

In the rainfed cropping areas, the only

direct contribution to a production system is represented by
the use of mesquite pods for livestock.
In general, trees and shrubs contribute to the food,
energy, shelter, raw materials, and cash subsystems.
contributions to savings/investment and social production
subsystems can be speculated.

Contribution to the water

subsystem is inherent to the role played by trees in dryland
ecosystems: improvement of soil moisture conditions through
improved soil structure and changes in the microclimate.
The influence of social factors and cultural
background, also regarding the perception of the
environmental limitations, emerged in relation to the value
given to the trees and to the benefits derivable from them.
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Some avenues for possible improvements and research
needs can be identified, although this goes beyond the scope
of this study.

The most important contribution of the

agroforestry practices in the rainfed cropping system is
probably the improvement of soil fertility through the
bacterial action of nitrogen fixation enhanced by leguminous
trees.

The improvement of the microclimate could be

increased by a better understanding of the possible role of
trees in the fields as windbreaks; this also is valid for
the irrigated fields, where multiple-use fruit-bearing trees
could be introduced and managed as windbreaks.
Existing knowledge on suitable range management
practices for drylands, as well as knowledge on the
technology of gathering wild plants, should be made
available to farmers.

In this context, an essential role

can be played by the rural extension services and the
agriculture research services.
Agroforestry as a low-input innovation can have a place
in the study area.

It will not contribute to the solution

of structural, deeply rooted social issues like land tenure
and development of the agriculture sector in Mexico, but it
can help small scale farmers to increase the benefits from
the resources available to them.

SUMMARY TABLE OF AGROFORESTRY PRACTICES
Role of woody perennials
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APPENDIX 1
Example of the questionnaire for interviews with farmers
(Literal translation from Spanish)
SURVEY- AGROFORESTRY- DURANGO, MEXICO
INSTITUTO TECNOLOGICO AGROPECUARIO No.1 - COLLEGE OF
AGRICULTURE UNIVERSITY OF ARIZONA.
SARH-DISTRITO

CENTRO CUENCAME, MUNICIPIO

Penon Blanco

EJIDO
A- LAND USE HISTORY
1.How long have you been farming this particular land?
2. When you started to farm this land, what was grown in
it?
3. When you started to farm this land did you make any
change in what was grown and in the form it was grown?
4. Which changes?
5. Why?
B- FARM RESOURCES
6. What crops do you grow in your land?
7. How much land do you farm?
8. Do you have access to other land?
9. Where?
How much?
10. What do you use it for?
11. Is there any restriction to you for using this
additional land?
12.How many people work full time in the farm?
13.00 you need to hire laborer?
For which
operations?
14.00 you have next to your house a piece of land where you
can grow vegetables
and fruit trees?
15. Do you use irrigation water in your farm?
16. Where does it come from?
C.AGROFORESTRY RESOURCES
17.
18.
19.

Are there trees and or shrubs in your fields?
Where are they located?
Can you estimate the number?
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20. Do you know what kind or variety are they?
21. Do you make any use of these trees or shrubs? _______
Which?
0- ATTITUDE WITH REGARDS TO THE AGROFORESTRY RESOURCES
22. Do you know other uses or benefits that you can obtain
from the trees and shrubs?
23. Why do you not use them?
24. Did you plant these trees yourself?
25. Do you know other kind of trees which could be useful
or more useful than those you have to meet some of your
needs?
26. Which advantages would you see in having more trees in
your farm?
27. Do you think that having more trees in your farm could
help you in solving some particular problems?
28. Why do you not plant more trees in your parcel?
29. Is there anyone in your family who takes care of the
trees?
30. Do you manage, care, or protect the trees against
pests, animals, fire?
31. On the basis of your experience, for how long can you
receive benefits from your trees?
32. Do you have fences in your fields or around your
house?_
Where do you obtain the wood from?
33.00 you have trees in your farm which provide shade?
SECTION FOR SPECIFIC USE
FUELWOOD OR CHARCOAL
34. Which part of the tree do you use as fuelwood?
35. Do you practice any special form of cutting the trees
for fuelwood?
36.How often do you collect fuelwood?
37.Can you say how much wood do you collect each time?
38. What do you use the fuelwood for?
39. Do you use any other fuel in your house?
For which
use?
40. Do you obtain enough fuelwood from the trees on your
fields?
41. Where do you obtain the additional fuelwood you need?_
Do you buy it?
Do you collect it?
42. How far is the place where you collect the additional
fuelwood?
43. Is there any restriction to you for collecting this
additional fuelwood?
44. Do you ever sell fuelwood for cash?
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FODDER
45. What part of the tree do you use?
46. Do you practice any special form of obtaining fodder
from the trees?
47. How often do you collect the fodder?
48. Can you say how much fodder you collect from each tree?
49. For which specific use do you collect this fodder? __
For which animals?
in which period of the year?
50. Do you use any other fodder from trees or shrubs for
your animals?
51. Do you buy this other fodder?
Do yo~ collect
it?
52. How far do you go for this fodder?
53. Do you have any restriction for the use of this other
fodder?
54. Do you ever sell the fodder you collect from the trees?

-=_

COMMERCIAL OR INDUSTRIAL USE
55. Where do you collect the trees or shrubs you use for
the products that you sell?
56.Is there any restriction for you to collect these trees
or shrubs?
57. Where do you sell the products you collect?
58. The money that you obtain from the sale of these
products are of any help for your family?

-
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APPENDIX 2
Questionnaire for field technicians
(Literal translation from Spanish)
1. What constraints do you consider the most important for
the traditional farmers in the area?
a) insufficient and inappropriate rainfall
b) low fertility of soils
c) topography
d) other climatologic factors
e) low and inappropriate access to agricultural credit
f) problems in technical assistance: poor commun~cation with
the farmers, insufficient technical assistance, low quality
g) shortage of agricultural labor at certain times of the
year
h) shortage of mechanized power
i) distance from marketing centers
j) distance from input supply centers
k) government policies
1) other
2. Is there in this area a demand for opening new lands for
cultivation?
Which is the procedure to give the farmers who demand,
access to new lands?
And once they obtain access to new land how do they actually
get the land?
3.00es it exist in the area a decrease in the cultivated
areas?
Which are the reasons for this?----a)
b)
c)
d)

soil degradation?
drought?
emigration?
other

4. Which is the average size of a traditional farmland?
crops
pasture
number of animal heads_
5.00es it exist a high degree of mixed farming in the area?
6. Is the traditional agricultural production mainly for
home consumption or for sale?
7. Is this the same for ejidatarios and for 'small owners?'
If not, why?
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8. Does it exist in the area a high degree of female headed
households?
9.What are the main agricultural inputs used by traditional
farmers?
10.

Which is the average productivity of traditional crops?

11. Are there fruit tree crops in the area?
For home consumption?
For sale?
12.

Is apiculture practiced in the area?

13. Is there an area which can be considered as a source of
forest products , close to the villages?
Where?
Who owns this land?
14. Which are the species of trees and shrubs that you
think people use here?
For what
products?______~~--For home consumption or for sale?
15. Do you know what practices are used to obtain these
products?
16. Do you consider these practices are appropriate or just
exploitative?
17. If these products are commercialized, do you know the
market channels?
18. Do you know which is the annual income for the farmers
from the sale of these products?
19. Can you estimate the total annual income of the
traditional farmers in the area?
20. Do you know other species of trees and shrubs which are
found in the area and which could be useful to meet some
specific need of the farmers?
21. Are you aware of any farmer who plants or manage trees
in his field for protection purposes (windbreaks, live
fences, soil cO!lservation) ?
22. What are, in your opinion some constraints for tree
planting?
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a) there are no tree species which are adapted to the
climatic conditions of the area
b) farmers are not interested
c) there is no need for trees in the area
d) there is this need and farmers are interested but they do
not know where and how to get the trees
e) other
23. Does it exist a tree plantation program in the area?
For what purpose?
Who is implementing it?
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