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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 
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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 



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 
. 
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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 



39 

(Figure 3). Differences were observed between the three 
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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 



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 
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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 



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 
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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, 



1973). Opuntia spp. have been the object of intensive 

research in Mexico, for the identification of high 

yield/high quality fruit producing varieties. 
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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. One 

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. 
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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 

. _ .. _._-------:--------



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. 
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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. and 

Bouteloua spp. During the dry season, only perennial 

grasses (clustered in the more humid areas) and shrubs 



47 

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 



50 

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 

----------- -



collected only dead and downed fuel wood and do not cut the 

green parts. 
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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 



technique does not present a high efficiency in the 

conversion of the sugars into alcohol, nor the quality of 

the distilled product is controlled. 
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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). Farmers also extract the fiber themselves 

at home. 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 wa~ addressed by few 

individuals. 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 



59 

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. 



CONCLUSIONS 

The table at the end of this chapter summarizes the 

findings of the agroforestry exploratory survey. 
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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. 
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SUMMARY TABLE OF AGROFORESTRY PRACTICES 
Role of woody perennials 

_______ ~~~~~~--------I------~~~~~~~-------I------~~~~~~-------I------~~~~~~~~------i-------~~~~~~~-------I--~~~~~~-~~~~---
AGRISILVICULTURAL /MultiPUrpose trees on/production of ,arrangement of ,Prosopis spp., ISlbsistence 

,farm boln:Iaries ,fuelwood, fodder and ,cClq)Onents:Cin space) ,Acacia spp. , 
,Wood products; ,zonal, sparse;, , 

/ ,soil fertility ,~in time): ,. , 
I ,improvement, ,1nterpolated, , 
, ,crop protection, , , 

/LiVing fences /wood pr~ts, /arrangement of /prosopia app. laubalatence 
, ,protectlYe ,cClq)Onen!s:C!n space),ACacia spp. , 
, , ,~onal; (In t1lIle): ,Fouqueria splendena , 
, , 11nterpolated IAgave spp. , 

/Fruit trees with IFruit procl.lction larrangellel'lt of IQuince, Pecan I~tly slbsistence 
,annual crops ,crop protection ,components:Cin space),OptJ'\tia sp., Peach , 
, , ,Z~l! sparse; ,Fig, Prunus spp. , 

, , (In tUDe): I , 
, interpolated 

---------------------!-----.-----.---------I---------------------1---------------------1---------------------1---------------------
SILVOPASTORAL ,Trees and shrlbs on /production of fodder,larrangl!lDent of ,Acacia spp. ISlbsistence, 

lpasturelands ',fuelwood, wood ,components:Cin space),MiDlOsa spp. I conmercial 
, Ipr~ts and raw ,m!xed, sparse 1000000till spp. I 
, lmaterl a~s, I C 1 ~ t!me):, I 

---------------------,---------------------I~:~~~~~~~-----------I~~~~~~~-----------I---------------------I---------------------
-----:::::~::::_ ..... I;;:~:::·:~·:~··I~·::::::::~·····I·····················I:::::·:::::··········I:::~::::········· 

GATHERING I ,Fuelwood, sotol, , ,prosopis spp., ,Subsistence, 
ACTIVITIES I ,fibers, wax, ,AcaCia spp., ,conmercial 

, , , ,Agave lechu;ullla, , 
, , ,Dasylirion spp., ! I I IE~prbia, Lippia sppl 

------------------------------------------------------------------------------------------------------------------------------------



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. 
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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. Are there trees and or shrubs in your fields? 
18. Where are they located? 
19. 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? 



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? 
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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) 
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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) soil degradation? 
b) drought? 
c) emigration? 
d) 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? 



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 
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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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