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ABSTRACT 

In central Mexico's semi-arid highlands, mesquite 

(Prosopis spp.) pods are utilized for food and livestock 

feed. In 1975, a union of 53 rural communities opened a 

storage and processing facility for mesquite pods. The 

regional collection, sales, and uses of mesquite were 

evaluated to judge the operation's success and identify 

potential improvements. Twenty-six communities were 

visited, and interviews were held with 35 subsistence 

farmers, 12 mesquite feed dealers, eight large-scale 

ranchers, and the staff of the mesquite union. The 

mesquite facility has increased the cash incomes of rural 

farmers and provided a local source of nutritious livestock 

feed. An economic analysis showed that new activities, 

including pest control, production of mixed feeds, and 

improved management and marketing, would add to the net 

returns of the enterprise. Similar operations could 

succeed in areas with dense mesquite woodlands, a history 

of pod collection and use, and a need for seasonal income 

production. 
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CHAPTER ONE 

INTRODUCTION 

Definition of Problem 

In the semi-arid region of San Luis Potosi, Mexico, 

ninety-seven percent of the land is unfit for agriculture 

(INEGI 1986a). Rural residents of these harsh scrublands 

dominated by mesquite, cactus, creosote, and yucca, survive 

through subsistence farming of corn and beans, goat 

herding, and gathering of indigenous plants for food and 

fiber. Those who cannot make a living are forced to 

migrate in search of work, putting San Luis Potosi among 

six Mexican states with the highest numbers of migrant 

workers in the United States. 

In an effort to improve these precarious condi

tions, members of fifty-three communities of the highlands 

region in 1975 organized an economic development project to 

utilize under-exploited natural resources. Their first 

effort was the establishment of a storage and processing 

facility to produce livestock feed from the pods of native 

mesquite trees (Prosopis spp.). The operation, called the 

Union de Eiidos Productores de la Vaina del Mezquite 

'Emiliano Zapata1 (Union), has processed up to 2800 tons of 

mesquite pods in its best year. This paper will examine 

the Union's mesquite operation, explore the procurement, 

processing and marketing factors, and evaluate structural 
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and technical changes that could increase income for the 

cooperative and its members. 

Mesquite, the Union's primary resource, is a 

drought tolerant, nitrogen-fixing tree that produces annual 

crops of bean pods, as well as forage, wood, and gum. 

Desert dwellers have used the pods for centuries in both 

human and animal diets. In the Altiplano or highlands of 

San Luis Potosi, mesquite is associated with almost every 

vegetation type in the region (Villanueva n.d.). Rural 

residents rely on the pods to feed goats, cattle, pigs, 

equines, and sheep, to make candies and beverages,, and, in 

recent years, to supplement their family income. Since the 

formation of the cooperative mesquite facility, pod 

harvesting has become an even more important economic 

activity among rural people who have no wage-earning jobs. 

Study Objectives 

Research on the development of Mexican agriculture 

has had a persistent bias towards the utilization of 

capital-intensive, technologically advanced methods of 

agricultural development (Schneider 1982). These methods 

are out of the reach of 80% of Mexico's farmers who live at 

or near subsistence levels. Farmers in dryland areas, 

which make up 50% of Mexico's land surface, suffer most 

severely. From the 1950s through the early 1970s, 70-90% 

of the agricultural development budget in Mexico was spent 

on, irrigation projects in the most agriculturally 
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productive areas. Most farm loans and extension efforts 

were also concentrated in irrigated zones or regions with 

sufficient rainfall to support agriculture (Carlos 1981). 

Until recently, little research had been conducted 

on small-scale projects designed to foster economic 

independence through labor-intensive strategies and 

improved management and utilization of indigenous 

resources. Development or documentation of such an 

approach requires consultation with and involvement of the 

intended benefactors. In addition, the feasibility of a 

project must be evaluated not only from the standpoint of 

economic profitability, but within the context of its 

social, political and cultural impacts. 

This project resulted from discussions held with 

rural and urban residents of the Altiplano in San Luis 

Potosi on the research needs for a dryland forestry project 

oriented towards community development. The mesquite Union 

was chosen as the focus of the work due to its innovative 

nature, cooperative approach, and the potential for growth 

and improvement. 

The objectives of this research project were to: 

1. Identify the social, economic, and 

environmental factors that encourage or limit the 

harvest of mesquite pods in the Altiplano. 

2. Evaluate the systems used by mesquite dealers 

to transport, store, and mill the pods. 
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3. Analyze the market for mesquite as a livestock 

feed in San Luis Potosi and adjacent states. 

4. Estimate the costs and benefits of making 

structural and technical improvements to the 

cooperative mesquite operation. 

Study results will be shared with the Union in 

hopes of providing information that may be useful in future 

planning. The study will also provide other organizations 

in dryland areas with information on the feasibility of a 

development project based on the commercialization of 

mesquite pods. 
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CHAPTER TWO 

DESCRIPTION OF THE PROJECT AREA: THE ALTIPLANO POTOSINO 

This research project was based in the municioio or 

county of Matehuala, San Luis Potosi (S.L.P.), in east 

central Mexico (See Appendix A for map). The city of 

Matehuala, the county seat, is at an altitude of 1570 

meters and is located just a few kilometers north of the 

Tropic of Cancer. Matehuala is part of the Central 

Highlands or Altiplano. which includes 21,510 square 

kilometers in S.L.P. (COTECOCA 1974), as well as portions 

of neighboring Nuevo Leon, Coahuila, and Zacatecas. These 

plains and hills of 1500-2000 meters are bounded on the 

east by the Sierra Madre Oriental, which forms a natural 

orographic barrier to humid air currents from the Gulf of 

Mexico. The region is semi-arid with erratic and poorly 

distributed rainfall. Mean annual precipitation varies 

from 200 to 500 mm/year, concentrated in the summer months 

(Gomez 1985). In Matehuala, mean annual temperature is 

approximately 19°C, with maximum temperatures reaching 38°C 

in August and minimum temperatures as low as -3.5°C in 

January. Freezes occur 15 to 20 days/year, generally 

beginning in November and continuing through March (Dir. de 

Fomento Economico e Industrial 1986). 
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Mesquite and Other Vegetation 

In the Altiplano of S.L.P., the government research 

organization Instituto Nacional de Investiqaciones 

Forestales, Aqricolas v Pecuarias (INIFAP) (For Spanish 

translations, see Appendix B) found mesquite to be present 

on 3,349,442 hectares, or nearly every site in the region 

(Villanueva n.d.). Its density varied from 10 trees/ha in 

grasslands and in scrublands dominated by yucca, agave, and 

cactus to more than 250 trees/ha in some mesquite 

woodlands. Overall, mesquite density averaged about 100 

trees/ha. 

Mesquite is in the genus Prosopis. sub-family 

Mimosaceae. and family Lequminosae. There are 44 species 

world-wide, with 40 in the Americas and four in Asia and 

Africa (Burkhart 1976). The most common mesquite species 

in the Altiplano is P^_ laevigata (Humboldt and Bonpland ex 

Willd.) M.C. Johnston., which comprised 55% of 267 

collections made by Galindo (1983) in the region. This 

species is also found in the lowlands of southern 

Tamaulipas, northern Veracruz, and southeastern S.L.P.; the 

Balsas River watershed in Michoacan, Guerrero, the State of 

Mexico, Morelos, and Puebla; and in small pockets of 

southern Mexico (Galindo 1983). Ffolliot and Thames (1983) 

report its presence in central and southern Peru. 
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P» laevigata grows along flood plains, on 

hillsides, and in depressions. Villanueva (n.d.) found the 

species primarily between 1820 to 1880 m. It can vary from 

a 6 to 7 m tree to a multi-stemmed shrub of 2 to 3 m. 

P. crlandulosa var. torrevana (L. Benson) M.C. 

Johnston made up 44.6% of the collections by Galindo 

(1983). This species is found at altitudes from 900 to 

2200 m, most commonly in association with Cactaceae. small-

leafed desert shrubs, or grasslands dominated by Bouteloua 

chasei (Villanueva n.d.). 

Members of Prosopis section algarobia. which 

includes both laevigata and glandulosa. hybridize readily, 

making species distinction a confusing and sometimes 

impossible task (Leakey and Last 1979). Galindo (1983) 

found individuals with intermediate characteristics between 

P. laevigata and glandulosa var. torrevana in the 

Altiplano. 

Vegetation Types 

Mesquite woodlands (bosgue caducifolio espinoso de 

Prosopis) make up 44.7% of the land area of the municipio 

of Matehuala (COTECOCA n.d.). In this important vegetation 

type, which dominates the Altiplano. P. laevigata trees of 

up to 15 m are the principal species, along with small-

leafed shrub species such as Acacia farnesiana. A. 

tortuosa. Celtis pallida. Larrea tridentata. and Atriplex 

canescens. Major grasses include Sporobulus airoides, 
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Bouteloua chasei. Hilaria belangeri, Setaria macrostachva. 

Buchloe dactvloides. Scleropogon brevifolius. and Erioneu-

ron spp. (See Table 1 for site descriptions.) 

COTECOCA classifies almost a quarter of Matehuala, 

as small-leafed shrub thickets (matorral mediano par-

vifolio). These areas may have up to eleven months/year 

without rainfall. Major shrub species include Larrea 

tridentata. small-statured P^. laevigata. Yucca filifera. 

and Flourensia cernua. The common grasses include Setaria. 

Leptochloa. Buchloe. Bouteloua. Eragrostis. Stipa. 

Sporobulus. and Muhlenbercrhia. 

Some 22.0% of Matehuala is made up of spiny, 

rosette shrub thickets (matorral crasilosulifolio espi-

noso) . Principal shrub species include Agave lechuguilla. 

Dasvlirion texanum. Hechtia glomerata. Opuntia. and Yucca 

carnerosana. Grasses include various Bouteloua. Stipa. 

Aristida. Panicum. and Lvcurus. 

A smaller portion of Matehuala, 7.3%, is made up of 

open grasslands (pastizal mediano abierto) dominated by 

Bouteloua chasei. B. gracilis, and Hilaria belangeri. 

Other vegetation types in Matehuala include a small 

percentage of shrubby grasslands (pastizal mediano 

arbosufrutescente) and oak-grama associations (bosoue 

esclerofilo caducifolio). 
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Table 1: Vegetation types of the municipio of Matehuala. 

Vegetation % of Elev- Annual Forage Carrying 
Type Mate- ation precip. prod. capacity(a) 

huala (m) (mm) (kg/ha) (ha/AUM) 

Mesquite 
woodlands 

44.7 1400-
1900 

400-
440 

245 20.1 

Small-
leafed 
shrub 
thickets 

23.3 900-
1800 

300-
600 

240 19.5-
23.5 

Spiny 22.0 1450- 270-
rosette 2200 340 
shrub thickets 

325 18.0-
28.0 

Open 
grasslands 

7.3 1450-
2100 

400-
440 

240 13.2-
20.5 

Shrubby 
grasslands 

2.6 1550- 345-
1650 400 

214 23.1 

Oak-Grama 
associations 

. 2  1900-
2160 

270-
340 

340 14.5 

a. Carrying capacity and forage production in good 
condition in an average rainfall year. 

Source: COTECOCA (1974 and n.d.) 
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Demography and Social Structure 

San Luis Potosi is one of Mexico's poorest states, 

ranking twenty-seventh of thirty-two states in per capita 

gross domestic product (INEGI 1986b). Sixty-five percent 

of the state is arid or semi-arid, and Matehuala is among 

two of the driest municipios. Aside from minerals, few 

resources have been developed in these dry areas. 

The 1980 Census estimated a population of 1,673,893 

in the state of S.L.P. with 3.6% concentrated in the 

municipio of Matehuala (INEGI 1986a). About a quarter of 

the population of the Altiplano Potosino earn their living 

through agriculture, livestock, and the harvest of 

indigenous plants. Although this figure has decreased 

significantly since 1970, when half the population depended 

on agriculture for their livelihood, small rural 

communities still form the backbone of the region. In 

1980, 38% of the population lived in communities of less 

than 900 people (SARH 1987). In the rural areas 54% of the 

communities have no electricity, 42% lack potable water, 

and 98% have no sewage systems (INEGI 1986a). Illiteracy 

rates are about 16% (SARH 1987). 

Improved transportation systems have allowed some 

rural dwellers to commute to work in Matehuala industries, 

but large numbers of rural residents have been forced to 

seek migrant labor opportunities or search for permanent 

work in large urban centers, such as Monterrey and Mexico 
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City, or in the United States. Of the municipios in the 

Altiplano that produce mesquite, all have decreased in 

population in the decade from 1970-1980, at a time when 

Mexico's urban centers have increased at a staggering rate 

(INEGI 1986a) . In the meantime, extreme devaluation of the 

peso, coupled with new restrictions on migrant labor 

through the U.S. Immigration Reform and Control Act of 

1986, has crippled the already ailing rural economy. 

Land Tenure 

To understand the structure of rural life in 

Mexico, the impact of the Federal Agrarian Reform Law must 

be recognized. As a result of the Mexican Revolution in 

1910, a new constitution in 1917, and later legislation, 

the federal government divided and distributed farms and 

ranches or haciendas and allocated this land to groups of 

peasants organized in communities called eiidos. In the 

Altiplano. these communities average approximately 5,400 

hectares in area and 100 families (SARH 1987). 

Ei ido lands are communally owned and governed by 

the village residents. Heads of households within the 

eiidos receive plots of land for their home and crops. All 

range and forest land, however, is shared communally (Ley 

Federal de Reforma Agraria 1971). For the present study, 

this is important because the majority of mesquite trees 

grow on communally administered land and hence can be 

harvested by any ei ido member. In addition, the communal 
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grazing arrangement tends to discourage grazing management 

or range improvement strategies. As the range condition 

continues to deteriorate, the need for storage and use of 

mesquite beans, especially during the dry winter months, 

may increase. 

Agrarian reform has provided land for rural 

residents, but the e~iidos remain, for the most part, poor 

and relatively unproductive with few economic 

opportunities. Several factors contribute to this 

situation. In most cases during the early land 

redistribution schemes, the large land owners were 

permitted to retain a portion of the land of their 

choosing, leaving peasants with the least desirable areas. 

Farm capital, such as agricultural equipment, livestock, 

and buildings were not expropriated, and eiidos 

consequently started with no resources other than land to 

build upon (Markiewicz 1980). Additionally, most eiido 

members came from backgrounds as landless serfs with little 

or no schooling and a lack of management skills to run 

their own farms. 

In the 197 0s, the federal government launched 

several programs to balance the unequal distribution of 

government resources. One of these, the Proarama de 

Inversiones para el Desarollo Rural (PIDER), was formed to 

increase productivity in semi-arid regions with limited 

ecological resources (Markiewicz 1980). Between 1973 and 
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1976, PIDER spent seven billion pesos (approximately 560 

million U.S. dollars) to create and coordinate labor-

intensive projects. PIDER focused particularly on the 

formation of unions of eiidos. and assisted in the 

formation of the mesquite production union in Matehuala. 

Agricultural Practices 

In the municipios which make up District 128 of the 

Secretaria de Aqricultura v Recursos Hidraulicos (SARH), 

including Matehuala, Cedral, Charcas, Vanegas, Catorce, 

Villa de Guadalupe, Villa de la Paz, and Venado, eiidos 

hold 80.4% of the rural land and make up 90.2% of the 

agricultural and livestock producers. The vast majority of 

the eiido lands are rangelands, and only 10.1% are suitable 

for agriculture. The remaining land is held in 1,195 

private farms and 1 non-eiido community (SARH 1987). 

Families on the ei idos eke out a living by subsis

tence farming, primarily of corn and beans. A few other 

crops, such as sunflowers and squash, are also grown. 

Harvest quantities depend on adequate rainfall, since only 

1% of the ejido fields are irrigated (SARH 1987). 

In contrast, all of the private cultivated land is 

irrigated. Corn yields per hectare on irrigated land can 

be 300 times higher than on non-irrigated land. In 1986, 

irrigated crops on both ejido and private land brought in 

96.1% of the agricultural income in District 128, even 

though they accounted for only 4.3% of the land planted. 



22 

Total inputs to irrigated crops are, logically, much higher 

than non-irrigated crops. Irrigated corn can require two 

to four times higher costs/hectare. 

Eiido farmers generally use manual labor or animal 

traction to prepare, plant, cultivate, and harvest their 

crops. Private farmers use more capital-intensive methods, 

including mechanized plows, disks, seeders, and higher 

quantities of pesticides and fertilizers. Harvest of most 

crops, except alfalfa, is by hand. 

Aside from subsistence agriculture, eiido 

communities survive by raising livestock, primarily goats, 

on communally grazed land. S.L.P. ranks second in goat 

production in Mexico. Most of the goats are raised in the 

dry northern and western portions of the state. In 

addition to goats, many eiido families also own a cow, a 

few horses or burros, chickens, and pigs. The majority of 

the sheep in the Altiplano are raised in the municipio of 

Charcas. 

On the ejidos, goats and sheep are generally taken 

from family yards to pasture each day. Goats forage 

strictly on range vegetation, except for an occasional ram 

valued for breeding which may be tethered at home and fed 

mesquite beans, alfalfa, and grains. Cattle are 

occasionally brought out to graze on the range. More 

commonly, cattle are fed mesquite beans, dried corn stalks 
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and cobs, poultry manure, agave leaves, prickly pear fruit 

and pads, and a small amount of alfalfa and grains. 

In addition to livestock and agriculture, many 

ei ido families rely on a tradition of gathering and selling 

indigenous plants, such as mesquite pods. Two other 

important plants include lechuqilla (Agave lecheauilla) and 

palma samandoca (Yucca carnerosana), both of which are 

collected for their fiber, which is used to manufacture 

cords and sacks. In the past, whole communities relied on 

the sale of these plants for their livelihood. A system 

was set up by a cooperative industry, La Forestal. whereby 

each participating eiido had a storage area specifically 

set up for buying, selling, and storing fiber. As 

synthetics have replaced natural fibers in Mexico and 

indigenous plant resources have been depleted, the 

collection of fibrous plants has lost its significance in 

many communities. However, the collection, storage and 

distribution system set up by La Forestal serves as an 

example of a mechanism for industrializing other indigenous 

plants, such as mesquite. 
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CHAPTER THREE 

USES OF MESQUITE PODS 

In many areas of semi-arid Mexico and the south

western United States, mesquite pods constituted a major 

portion of the diet of indigenous peoples. The extent of 

mesquite's importance can be seen in coastal Sonora, 

Mexico, where the Seri Indian language has eight separate 

terms to describe and delineate stages of mesquite pod 

development (Felger 1977). The month of July in Seri is 

named the "moon to sprinkle [sand]" because it is the 

season when the Seri sprinkle hot sand onto mesquite pods 

to dry and prepare them for eating. 

The Chichimecas, a hunter-gatherer group that 

inhabited the highlands of S.L.P., counted mesquite pods 

and mesquite honey as two of their principal diet 

components (Galindo 1983). In the region today, the pod is 

consumed fresh, boiled in its own syrup, or prepared as a 

sweet flour (pinole), a dried cake (gueso), a beverage 

boiled in water or milk with corn meal (atole), and 

occasionally as an alcoholic drink (Galindo and Garcia 

1986a). In Matehuala, mesquite flour is molded into 

plastic or glass cups and sold as candy in the market, 

called piloncillos de mezcruite. In 1988, each piloncillo 

sold for about 250 pesos or about 16 U.S. cents. An 
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estimated 21,000 piloncillos are sold in August-October in 

Matehuala, providing an important source of income to rural 

families, especially in dry years when agricultural crops 

fail (Galindo 1983) . 

A 1965 survey of nine Mexican states recorded a 

collection of 43,000 tons of mesquite pods, with a total 

value of 14 million pesos or more than one million U.S. 

dollars at that time (Gomez, Signoret, and Abuin 1970). In 

S.L.P., second in the nation in mesquite production, total 

commercial value of pod production surpassed that of wood 

production (including charcoal, fuelwood, sawtimber, 

railroad ties, flooring, and other wood products) by 

seventy times. Pod production far exceeded wood production 

in every state except Sonora (Tabl-e 2). These figures do 

not include estimates of the extensive non-commercial use 

of either pods or wood. Although there may be 

discrepancies due to the sources of mesquite production 

information, the dramatic difference in figures indicates 

that pods were, and may still be, more important 

economically than wood in at least seven of the states. 

The relative importance of pods and wood may have changed 

in recent years due to the growing popularity of mesquite-

broiled foods in the United States and the advent of 

livestock-feed producing industries in Mexico, but research 

on these changes has not been conducted. 
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Table 2: Commercial pod and wood sales in nine Mexican 
states. 

State Pod production 
1965 

(1000 metric tons) 

San Luis Potosi 12.0 
Tamaulipas 
Guanajuato 
Zacatecas 

3.5 
1.5 
4.0 

Durango 
Coahuila 

5.0 
15.0 

Nuevo Leon 4.0 
Puebla 2.0 
Sonora 0 

Total 47.0 

Total pod Total wood 
value (a) sales value (b) 

(1000 pesos) (1000 pesos) 

4,200 1,022 
1,200 345 
450 193 

1,400 101 
1,750 32 
5,250 18 
1,200 8 
750 no data 

0 1,722 

16,200 3,441 

a. Based on local prices in 1965 pesos. 
b. Annual average value based on 1956-1965 figures from 

the Secretaria de Agricultura y Ganaderia in 1965 
pesos. 

Source: Gomez, Signoret, and Abuin (1970) 
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Aside from its uses for pods and wood, mesquite 

rates as a valuable honey plant (Martin 1985). Its gum is 

being investigated as a substitute for gum arabic (Anderson 

and Farquhar 1982, Espejel 1981) and several tons have been 

bought in the Altiplano for research purposes (Yrizar 

1987). Various parts of the tree have been used for 

medicinal purposes (Galindo 1983). Mesquite plays an 

important role in providing food and cover to a wide 

variety of birds, rodents, large mammals, and insects 

(Schuster 1969). In addition, it is used for landscaping, 

erosion control, and reforestation. 

Commercialization of Mesquite Pods in the Altiplano 

Since the Colonial Period, ranchers and hacienda 

owners in the Altiplano have bought mesquite for their 

livestock. The first private effort in Matehuala to market 

mesquite as a feed started in the 1940s and averaged about 

300 tons of pods sold per year. In the 1950s, a second 

mesquite dealer began purchasing an average of 500 tons 

annually, reaching as high as 900 tons in a good year. Both 

of these businesses sold the pods whole, milled, or milled 

and mixed with other feeds. Other individuals travelled 

throughout the e-iidos buying mesquite to transport to 

Matehuala and resell in feed stores. Some ranchers in the 

area also bought mesquite as needed directly from eiidos. 
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From early on, mesquite pod gatherers felt they 

should be receiving higher prices for their product. In 

interviews with older farmers, several recalled that their 

families debated the question each year of whether to sell 

mesquite to the hacienda owners for the pitifully low 

prices they offered. In later years, they felt cheated by 

the mesquite buyers who gave what gatherers considered to 

be arbitrary prices and used stringent quality control 

measures to weed out small or damaged pods. 

Formation of the Union de Eiidos 

In the late 1960s and early 1970s, the government 

sponsored a series of educational sessions to provide small 

business management and leadership training to ei ido 

farmers. In the Altiplano. these sessions implanted the 

idea to establish a farmers' cooperative to buy, mill, and 

sell mesquite pods. With organizing assistance from the 

Secretaria de Reforma Aqraria (SRA) and the national rural 

bank (Bancorural), along with funding assistance from 

PIDER, the cooperative initiated operations in July of 1975 

under the name La Union de Eiidos Productores de la Vaina 

del Mezcruite Para su Recopilacion v Semi-Industrializacion 

'Emiliano Zapata'. 

The goal of the Union since its establishment has 

been to eliminate intermediaries in mesquite sales and to 

allow ei ido farmers to gain control over prices. The Union 

is organized to allow for future diversification into other 
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product areas or functions. The stated objectives are to: 

1) Promote eiido production through natural resource 

development, 2) Assist eiidos in managing sales of products 

and 3) Establish or acquire, operate, and manage rural 

industries and services to benefit ei ido members (Union de 

Ejidos 1986). 

The Union has a membership of fifty-three ei idos 

(Appendix C), including 32 of the 40 ei idos in the 

municipio of Matehuala, 13 of 28 in Cedral, 7 of 19 in 

Villa de Guadalupe, and 1 of 5 in Villa de la Paz. 

According to Angel Candia of SRA in Matehuala, it is the 

largest union of ei idos organized for any purpose in the 

entire country. Thus, aside from its function as a 

mesquite cooperative, it also has an important role in 

bringing political clout and power to the ei ido members and 

serves to represent them at regional and national meetings 

of eiido organizations. The President of the Union travels 

frequently throughout the country to represent the 

cooperative on numerous issues of interest to ei ido 

members. In addition, under the General Rural Credit Law, 

eiidos organized into unions for collective production 

receive credit preference (Markiewicz 1980), an important 

reason for membership in the Union. 

The Union has nine officers elected by a general 

assembly for renewable three-year terms. The assembly, 

which was originally set up to meet monthly, is comprised 



30 

of one delegate from each member eiido. In addition, one 

person in each ei ido is responsible for organization of 

mesquite collection, and this person also attends the 

general assembly. 

The Union's earnings first cover production costs. 

Next, five percent of the remainder is set aside for Social 

Security for workers and the rest is divided among member 

eiidos. As a non-profit organization, no taxes are levied 

on the Union. In case of dissolution, all debts would be 

paid and the remainder divided among member eiidos. 

The Union's warehouses and mill are located a few 

miles northeast of Matehuala on Highway 57, the major 

highway between San Luis Potosi and the northern cities of 

Saltillo and Monterrey. The four 70 x 12 x 5 m warehouses 

are constructed of cement block with corrugated tin roofs. 

Together, they hold 2,800 tons of pods at capacity. The 

milling room stands behind the warehouses and contains two 

Wetmore hammer mills with 3 0 horsepower electric motors. 

As mesquite pods are milled, the fine flour is blown into 

two 15 x 12 x 5 m cement block storerooms with sliding 

metal doors for easy access and loading. For weighing 

incoming and outgoing mesquite, the Union has a truck scale 

adjacent to a 5 x 6 m office in front of the warehouse. In 

addition, the cooperative owns an 11.5 ton Dodge truck, 

1976 model, for transporting mesquite from the ei idos to 

the warehouse. They also have an auxiliary electric sub
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station and transformer, but power is turned on only during 

the milling season. The Union has no telephone at present 

and all files and records are kept either at the Bancorural 

or at homes of Union officers. Total capital invested in 

the structures and equipment upon establishment in the mid-

1970s was U.S. $48,997 (Bancorural 1975). 
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CHAPTER FOUR 

METHODS 

The decision to study the potential commercial uses 

of mesquite pods stemmed from discussions with 

organizations and persons in Mexico in 1986. Initial 

contacts in S.L.P. were set up through the Arizona Farm 

Workers, a union of undocumented Mexican workers based in 

El Mirage, Arizona and involved in economic development 

work in rural Mexican communities with high migrant labor 

populations. Matehuala was chosen as the project site 

because it is an area where rural people rely on mesquite 

as an income source, and it is home to the mesquite storage 

and milling operations of the Union. To establish support 

for research, meetings were held in the fall of 1986 with 

the governor of S.L.P., the mayor of Matehuala, the 

president of the cooperative involved in mesquite harvest 

and sales, and other local residents. 

The field work was initiated in September 1987 with 

support from the Inter-American Foundation, the municipio 

of Matehuala, and the Instituto de Investigaciones de Zonas 

Deserticas (IIZD) at the Universidad Autonoma de San Luis 

Potosi (UASLP). Work was closely coordinated with the 

Union de Eiidos. 
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The field research consisted of four phases: 

interviews; collection of an account of production, 

finances, and organization of the mesquite union; review of 

literature and information on mesquite in S.L.P.; and 

compilation of climatic data. 

In the first phase, mesquite harvesters, livestock 

owners, and feed dealers were interviewed to obtain data to 

identify the procurement, processing, and marketing 

factors. Interviews were conducted in Spanish using 

questionnaire forms (Appendices D - F). The interviews 

were informal and held in the informant's home, ranch, or 

store. At the conclusion of the interview, informants were 

asked to show their harvest, storage, milling, or livestock 

areas. Data were recorded during the interview on note 

pads and later transcribed into a uniform format. 

Harvesters of mesquite were interviewed in 16 

ei idos belonging to the Union in the municipios of 

Matehuala and Villa de Guadalupe. Interviews were also 

conducted in ten non-member ejidos, five in the municipios 

of Catorce and Cedral in S.L.P. and five in the municipios 

of Dr. Arroyo and Mier y Noriega in the state of Nuevo 

Leon. Introductions to community leaders were made by Union 

officers or by employees of SARH and Bancorural. A 

convenience sample was taken in each ei ido because it was 

not possible to obtain a sample frame from which to develop 

a random sample. In total, thirty-five formal interviews 
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were conducted, and countless informal discussions were 

held. 

Ei ido respondents said they earned a living through 

a combination of agriculture, indigenous plant collection, 

and livestock (82%), wage-earning jobs (13%), and other 

means (5%). In the last ten years, 59% of the respondents 

had immediate family members who had migrated to the United 

States for work and an additional 31% had family members 

who had worked in other parts of Mexico. Only 10% of the 

families had never worked outside the region. 

As the majority of ei ido farmers had some 

livestock, the questionnaire for livestock owners was also 

used in most harvester interviews. In addition, eight 

large-scale ranchers were interviewed in S.L.P., including 

the largest cattle and sheep rancher in the Altiplano. 

They were located through SARH contacts, through Union 

mesquite sales records, or by word of mouth. 

Mesquite dealers were identified by asking mesquite 

harvesters where they sold their pods. Twelve mesquite 

dealers in addition to the Union president and secretary 

were interviewed. Six were in S.L.P. and six were in 

southern Nuevo Leon. 

The second phase involved collection of data from 

the Union in Matehuala through discussions with 

representatives of the Union, SRA, and Bancorural. 

Available records on purchases and sales, establishment and 
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organization, and financial history were reviewed. The 

Union facilities were visited many times, and two meetings 

of the General Assembly of the Union were attended. 

The third phase was a review of research on 

mesquite in Mexico. This phase included meetings in the 

state capital with personnel from various divisions of SARH 

and of the IIZD and the College of Agriculture at UASLP. 

In Saltillo, Coahuila, the Forestry Department and library 

of the Universidad Autonoma Agraria "Antonio Narro" (UAAAN) 

were visited. 

The last phase of the field work involved 

collection of temperature, precipitation, and evaporation 

data from mesquite producing areas of S.L.P. and southern 

Nuevo Leon. These data were collected from SARH offices 

and from the experiment station in Matehuala operated by 

the UAAAN. 
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CHAPTER FIVE 

POD YIELD AND PROCUREMENT 

The greatest barrier to the success of a mesquite 

industry is probably the extreme variability of pod yields. 

Because the Union currently bases their enterprise on 

harvests from indigenous, wild trees, they have no control 

over the production pattern. Great fluctuations in the 

Union's pod harvest in the last ten years (Figure 1) 

suggest that there may be an alternate bearing cycle in 

mesquite, although this has not yet been substantiated. 

This chapter will examine the factors affecting pod 

procurement, both from the standpoint of the biological 

factors affecting yield and the socio-economic factors 

affecting the harvest. 

Mescruite Pod Yields 

Mesquite pod yields vary considerably by year, 

species, site, and even among trees of the same species on 

a given site and year. Because few pod production studies 

have been conducted on Prosopis. this section will mention 

various species that do not grow in the Altiplano. These 

studies may, but do not necessarily, have relevance for pod 

yields by Altiplano species. 

In the Sonoran desert, Felger et al. (1981) used 

field data to develop a simple linear regression equation 
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to predict pod yield on P^_ velutina: P = 1245.3D - 3297.4, 

where P is the number of pods/tree and D is the diameter of 

the tree crown. This regression was significant (p < 0.01) 

with a coefficient of determination (r2) of 0.68. Habit 

(1981) also found that Chilean P^ tamarucro trees with 

larger crowns yielded more pods. He suggested that reduced 

stand density, which leads to wider crowns, could encourage 

greater pod yields/tree. However, Felker (1979) reported 

on a study in Chile of spacing arrangements from 7 x 7 m to 

20 x 20 m which indicated that the most dense arrangement 

yields the greatest amount of pods per hectare. 

Pod yield estimates for various species of Prosopis 

throughout the world have varied from 33 to 20,000 kg/ha 

(Douglas 1973, Felker and Bandurski 1979, Glendening and 

Paulsen 1955, Smith 1950). Felker (1979) suggested that a 

mature, managed mesquite orchard could yield 4,000-10,000 

kg/ha pods without irrigation or nitrogen addition in 

regions of 250-500 mm annual rainfall, although later pod 

production trials in such a region in California yielded a 

maximum of 3,000-4,000 kg/ha (Felker et al. 1984a). 

Cornejo et al. (1982) predicted that plantations of P. 

velutina in southern Arizona could yield 2,3 00 kg/ha pods 

without additional water or fertilizer inputs. 

Estimates of annual pod production in the Altiplano 

vary from 4 to 50 kg/tree and from 200 to 2,200 kg/ha, with 

stand densities of 25 to 445 trees/ha (Bancorural 1975, 
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Galindo 1983, Morales 1967, Villanueva n.d.). One report 

stated that only 15% of the native mesquite trees could be 

considered "productive" in terms of pod yields (Bancorural 

1975). Differences in the Altiplano estimates could be due 

to variation in yields in the study years, the sites 

chosen, or in measurement techniques. The estimates of 10 

to 22 kg/tree and 2,200 kg/ha at 100 trees/ha (Villanueva 

n.d.) are probably the most reliable. None of the studies 

differentiate among Pro SOTS is species. 

In the Altiplano. mesquite flowers in March and 

April. Pollination by insects takes place at the end of 

April and beginning of May, followed closely by the 

appearance of many elongating pods. The pods begin to 

develop their splotched reddish coloration in June, drying 

and dropping in July and August. A second and much smaller 

flowering takes place at the end of July, and this late 

crop of pods falls in October and November (Galindo 1983). 

Climatic Factors 

Weather patterns, such as precipitation and 

temperature, may have great influence on pod production. 

South Texas residents have observed that yields tend to be 

highest in dry years. A study was conducted on the effects 

of irrigation on pod production in 32 accessions of 12 

Prosopis species in Riverside, California (Felker et al. 

1984a). In the third season, the "dry" plot produced 

almost twice as many pods (22,539 g) as the "wet" treatment 
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(12,155 g) and 38% more than the "medium" treatment (14,020 

g) . Zs. velutina accessions from Arizona and Sonora and P. 

glandulosa var. torrevana from California were the highest 

pod producers in every plot. P^. laevigata was one of the 

lowest, yielding pods from only 1/3 of the trees, all of 

which were in the "wet" treatment. In a second Riverside 

study by the same authors, trees in the non-irrigated 

portion of the field yielded the most pods by weight, but 

the lowest total biomass production. This suggests that 

water stress stimulates pod production at the expense of 

woody biomass production, at least in some Prosopis 

species. 

To investigate the effect of climatic factors on 

harvest size in the Altiplano. data on spring freezes and 

annual precipitation were paired with records of the 

Union's harvest. Data on total pod yield in the region do 

not exist. It was assumed that yield and harvest of pods 

were strongly correlated because harvesters claimed that 

they harvested all available pods each year. Separate 

regressions were run on harvest size vs. the date of the 

last spring freeze and the number of spring freezes. 

Harvest size was also compared to total annual 

precipitation, January-June precipitation, and the previous 

year's July-December precipitation. Weather data came from 

the three major pod-producing municipios: Dr. Arroyo, Mier 

y Noriega, and Matehuala. No significant correlations 
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(p < 0.05) were found between freeze or precipitation data 

and the regional harvest of the Union or the harvest in any 

of the three municipios. 

Next, harvests of pods in years with late freezes 

were compared to harvests in years without late freezes. 

Temperature records from five municipios were used, along 

with data from each municipio1s harvest and from the 

Union's regional collection. In four of the five 

municipios. harvests were greater in years in which there 

was no freeze after March 14 (Table 3). In Mier y Noriega, 

however, average harvest was 55% higher in years with late 

freezes. These data, therefore, indicate that further 

study is needed to identify a possible relationship between 

late spring freezes and pod yield. 

Pollinators and Pests 

Felker et al. (1984a) noted that spring flowering 

in Prosopis seems to be initiated when temperatures reach 

27-36°C in the spring. Unusually cool weather during 

flowering can reduce pod production by limiting pollinator 

activity. This may be due merely to the effect of low 

temperatures on insect activity (Felger et al. 1981) or 

because of a possible sustained temperature threshold 

requirement for pollen shed. The rate of fruit production 

depends on the number of functional flowers, number of 

ovules/flower, percentage of flowers pollinated and the 
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Table 3: Total and average mesquite harvest in relation to 
spring freezes in five municipios (1977-1987). 

M U N I  

Freeze Mate-
categories huala 

C I P I O  O F  O R I G I N  

Dr. A- Mier y Guadal- V. 
rroyo Noriega cazar Guad. 

Number of years with 
freeze after 3/14 5 1(a) 5 2(b) 1(c) 

Total regional harvest 
(tons) in years with: 

Late freeze 3187 0 5979 1932 51 
No late freeze 6080 8664 3288 5851 7732 

Average regional harvest 
(tons) in years with: 

Late freeze 637 0 1196 966 51 
No late freeze 1216 2888 658 1170 1289 

Total municipio harvest 
(tons) in years with: 

Late freeze 534 0 655 0 no data 
No late freeze 613 3781 116 230 299 

Average municipio harvest 
(tons) in years with: 

Late freeze 89 0 131 0 no data 
No late freeze 123 540 23 46 60 

a. No temperature data from 1981 or 1983. 
b. No temperature data for 1980. 
c. No temperature data for 1981. 

Sources of temperature data: SARH (Matehuala, S.L.P., and 
Monterrey) and UAAAN Experimental Station (Matehuala). 
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mortality rate of fruits during maturation. Prosopjs 

produces remarkably few fruits to match its prolific flower 

production. Each inflorescence contains about 230 tiny 

flowers (Solbrig and Cantino 1975). Less than 3% of these 

develop into fruits, and only half of those mature about 

three months later (Mooney et al. 1977). 

Insects are partially responsible for low pod 

yields, both because of low pollination rates and damage to 

pods and seeds. For example, under natural conditions, 

seed beetles (Coleptera: Bruchidae) can destroy from 8 to 

75% of the seed crop in a given year (Johnson 1983). Other 

insects in Chile have been noted to reduce seed crops up to 

90% in a given year (Habit 1981). 

In experimental insecticide use on Prosopis. ground 

applications has shown the best results because aerial 

applications tend to kill many pollinators. Dusting with 

endosulfan during sprouting, flowering and fruit formation 

increased yields in Chilean plantations from 35-100% (Habit 

1981). Zelada (1986) found that insect control with 

synthetic pyrethroids on P^. tamarugo in Chile doubled pod 

production. 

In the Altiplano in S.L.P., ballmoss, or Tillandsia 

recurvata. is found on many of the mesquite trees. It is 

not actually a moss, but an angiosperm of the family 

Bromeliaceae, and has been considered the most xerophytic 

of tropical and sub-tropical epiphytes (Harlan 1970). 
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Although ballmoss is not considered to be parasitic or 

saprophytic, dense colonies may inhibit photosynthesis by 

shading out the support tree. The seeds are wind-dispersed 

and cling tenaciously to rough surfaces, germinating 

immediately with favorable conditions of mild temperature 

and adequate water. Increased density of ballmoss could 

pose a significant threat to the continued productivity of 

mesquite in the region. 

Production and Sales of the Union 

Union mesquite production depends largely on the 

fluctuating nature of mesquite yields. The Union reached 

its highest level of production in 1982 with a harvest of 

2,843 tons. The previous two years, however, were the only 

years in which no mesquite pods were harvested (Figure 1). 

Although all eiidos belonging to the Union come from four 

municipios in northern S.L.P., these municipios contributed 

only 20.1% of the harvest over the seven years in which the 

Union kept data on pod origin (Table 4). The majority of 

mesquite pods during these seven years, 53.6%, came from 

the neighboring State of Nuevo Leon, specifically the 

southern municipios of Dr. Arroyo and Mier y Noriega. 

Surprisingly, 93.9% of all pods in 1985 originated from 

Matehuala and Cedral in S.L.P., but no other year showed a 

majority of pods from S.L.P., and that particular year 

proved to be one of the poorest harvest years since the 

inception of the Union. 
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Figure 1: Purchase of mesquite by the Union of Eiidos, 
1977-1987. 
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Table 4: Relative frequency distribution of mesquite 
purchases of the Union by Municipio of origin. 

Y E A  R 0 F P U R  C H A S E (a) 

Municipio 
1977 
m 

1978 
m 

1979 
m 

1982 
f%} 

1984 
f%} 

1985 
m 

1986 

Dr Arroyo 20.5 63.4 40.4 41.2 47.1 6.1 65.6 

Matehuala 38.5 11.5 12.1 13.3 0.9 4.9 3.8 

Mier Nor. 18.4 6.1 8.7 6.4 0.0 0.0 16.4 

V.de Guad. 11.2 11.2 1.8 3.1 0.0 0.0 0.0 

Cedral 0.0 2.4 7.4 5.9 0.0 89. 0 6.5 

Guadalcazar 8.6 3.0 4.9 2.0 0.0 0.0 2.6 

Tamaulipas 1.1 0.0 18.9 2.7 0.0 0.0 3.3 

Other 1.7 2.4 5.8 25.4 49.0 0.0 1.8 
Total 
harvest 1060 602 1337 2843 1881 19 63 
(tons') 
a. There were no purchases in 1981 or 1982. Purchase 

in 1983 was 51 tons, but no records of origin were 
kept. 

V.de Guad.= Villa de Guadalupe 
Mier Nor. = Mier y Noriega 
Other = Includes all other municipios. as well as 
purchases of unknown origin. 

Source: Union and Bancorural records. 
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Union sales data also show some unexpected trends. 

Complete sales data were only available for 1985 and 1987. 

In these two years, the Union sold 83.5% and 82.3% of the 

mesquite as whole, rather than milled, pods. This is 

significant, because the Union set up the milling operation 

in order to give harvesters control over the processing of 

mesquite, and thereby derive greater benefit for their 

members. According to Bancorural employees, in the first 

few years of the mesquite operation, the Union sold almost 

all mesquite as milled flour. However, by 1979, sales of 

whole pods increased to 54%. In 1980, this figure jumped 

to 66% as flour sales continued to decline. The reasons 

for this shift become obvious upon examining sales records. 

In the early years of the mesquite operation, individual 

ranchers made up the majority of the Union's customers. On 

the contrary, in 1985 and 1987 one buyer from Cerritos, 

S.L.P. bought 55.9% and 65.8%, respectively, of the Union's 

production. A second buyer from Matehuala bought 9.6% of 

the total. Both purchased whole pods. Discussions with 

these buyers revealed that they bought, and continue to 

buy, mesquite to mill and resell along with other livestock 

feeds. The first buyer sells and ships the majority of his 

product to large-scale ranchers in S.L.P. and other states, 

while the second sells the mesquite to local livestock 

handlers in the Matehuala area. A third buyer bought 15.3% 

and 15.6% of the total in 1985 and 1987. In those years, 
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he purchased only milled mesquite, although he now buys 

milled and whole mesquite. This buyer ships the mesquite 

to dairy farmers and some cattle ranchers in the 

neighboring states of Jalisco and Guanajuato, at least 400 

km south of Matehuala. 

Harvest of Mescruite 

Of the 35 respondents interviewed in the eiidos 

(Appendix D), 94% harvested mesquite pods, and 94% of those 

harvested for sale, in addition to home consumption or 

livestock feeding. Almost half had collected mesquite 

throughout their entire lives. Another 36% began 

harvesting after they heard about the formation of the 

Union. The vast majority (93%) of all respondents said 

their parents or grandparents used mesquite, but only 38% 

of them had sold the pods. 

According to respondents, it takes an average of 27 

minutes for an individual to harvest 10 kg of mesquite. If 

one selects only high quality, sweet pods, it could take as 

long as three hours. Bancorural (1975) reported that a 

family could collect 100 kg of pods/day at a minimum, and 

Galindo (1983) estimated that one family could collect 200 

to 250 kg. 

Pods are harvested from the ground after dropping 

from the tree. The whole family participates in the 

harvest, although men often pick up pods while walking to 

or working in their fields. In some areas, children gather 
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mesquite after school to earn spending money. Some are 

paid by private ranchers to harvest mesquite on the 

rancher's land. 

Harvesters stated that mesquite and tuna. the fruit 

of the prickly pear cactus, bring in the first bit of cash 

income as families wait for their crops to ripen. They 

praised mesquite as a type of insurance crop, repeating as 

if a chant, "Cuando no hay maiz, hay mezquite. Y cuando no 

hay mezquite, hay maiz." ("When there's no corn, we have 

mesquite. And when there's no mesquite, we have corn.") 

They believed that good mesquite harvests alternate with 

good corn harvests. However, all agreed that 1986 and 1987 

had been poor years for both crops. 

Respondents had nothing but praise for mesquite. 

One remarked, "Everyone knows mesquite is like gold." 

Another described a good harvest season: 

When we have mesquite [pods], there is so 
much life. How it helps the people! You 
sell two or three kilos and suddenly there 
is money. Only the lazy ones are poor in 
those years. 

In the past two years, pod harvests have been 

exceedingly low. In 1986 and 1987, 83% and 76% of the 

respondents, respectively, did not sell mesquite. The 

largest harvest of any family in either of those years was 

3 metric tons. The largest harvest in any year recalled by 

a single family was 14 tons/yr. 

As noted earlier, 93% of the respondents explained 
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that they did not harvest greater amounts of mesquite 

simply because there was no more mesquite to collect. Only 

7% complained that it was too much work and one person 

mentioned fear of snakes. Every person stated that 

fluctuations in pod yields were extreme. In order of most 

frequent mention, eiido residents believed low yields were 

due to: spring freezes and cold weather, eclipses, 

insects, hail, ballmoss, rain at harvest time, dry years, 

excessive winds, and north winds. 

Respondents blamed poor production most frequently 

on either freezes or cold weather (46% of all causes 

mentioned) after flowers had appeared. This was said to 

burn or knock down the flowers. A few respondents gave the 

date of the last spring freeze in 1987 which they felt had 

caused poor yields. Two gave the correct date, and one was 

within a day. One respondent, however, claimed freezes had 

no effect on production. 

Eclipses were faulted for poor yields in agricul

tural crops as well as mesquite. Some eiido members 

explained this phenomenon as a lunar, solar, or planetary 

event, while others could not explain the origin. One man 

explained: 

One planet approaches another and the moon 
comes out. The sky is clear. Suddenly, it 
darkens — a shadow passes over. This is 
an eclipse. It begins to drizzle, which is 
harmful. The corn plant changes color, 
green or yellow to ashen. The mesquite is 
left dry and the pods don't fill out. 
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Eclipses are said to bring hot and dry weather and 

sometimes, north winds. The flower or fruit then dries and 

drops prematurely. The eclipse does not occur in all 

areas, and some stated that the highest pod producing trees 

were those that grow where the eclipse does not fall. One 

informant showed me an iron hook that he hangs in his peach 

trees to protect them from drying after an eclipse, but he 

did not know of anyone who used such a preventive measure 

in mesquite trees. 

Insects reducing pod production were identified as 

small green flies, a black worm (guemador) that burns the 

skin upon touching, small worms, or unknown insects. Hail 

was observed to knock flowers and pods off the trees. 

Ballmoss was said to kill leaves, block sunlight, 

choke the tree, and cause branches to dry out. Some 

claimed this grey epiphyte only affected weak trees. A few 

eiido residents believed that it had moved in from the 

northeast in the last ten years, while others claimed it 

had always been present. Still others claimed it had no 

effect on pod yield or tree health, pointing out that it 

clearly was not parasitic because it grew on non-living 

objects such as telephone wires and fenceposts. 

Every respondent asserted that certain trees 

produce more than others. They most frequently cited trees 

near plowed fields as the highest pod bearers (30% of all 

responses). They believed this resulted from the addition 
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of manure, the lack of weeds, and reduced run-off of 

rainfall. The fact that men often pick up pods during 

breaks from field work and on their way from their homes to 

the fields may also have influenced this response. Young, 

large, and strong trees were considered high producers. 

Another 10% of those interviewed believed that trees in 

natural stands ("en el monte") produced the most. Twelve 

percent did not offer a reason for the variation in yields. 

While the majority did not give any special care to 

the mesquite, 20% pruned lower branches and weeded 

underneath the trees to facilitate the harvest or to 

strengthen the tree and increase growth and pod production. 

One man also removed ballmoss from the branches of high-

yielding trees. A woman mentioned that she had worked with 

an small e~i ido nursery that had attempted to grow mesquite 

from other regions that might prove resistant to ballmoss. 

The nursery abandoned the project when all seedlings died, 

apparently from damp-off. Another respondent frequently 

removed mesquite seed or seedlings from stock manure to 

plant around her yard and field. 

Fifty-two percent of the respondents harvested from 

specific trees each year known to be especially productive 

or to yield sweet pods. Many walked around after the 

interview and identified the qualities of specific trees in 

the eiido. e.g. amount of pods the tree produced, and 

color, texture, size, and flavor of pods. All believed pod 
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quality differed greatly between the trees. Respondents 

identified the following colors of pods: "blanca" (white), 

"amarilla" (yellow), "morada" (purple on the exterior and 

interior), "colorada" or "rosada" (red, purple, or mottled 

on the outside only), and "cafecita" (tan or brown). 

Mesquite was said to produce only once/year. When 

asked about small numbers of pods on the trees at the time 

of the interviews (October-November), respondents explained 

that some trees produced late, but pods were so few that 

they were not worth harvesting. Harvest season was June-

August. The earliest producers were called San Juaneros 

because they dropped pods by San Juan's day, June 24. 

Eleven percent of those interviewed did not own 

livestock. Of the remainder, all fed mesquite to their 

livestock along with other feeds. Thirty-eight percent 

bought mesquite in addition to the pods they harvested. 

Half of these bought from the Union and the remainder 

bought from their eiido or others in the region. Twenty-

one percent had fed mesquite flour, all with positive 

results. Another 38% would prefer using mesquite flour if 

it were affordable and readily obtained. Two informants 

said they would gladly buy flour if it cost less than bran 

(150 pesos/kg in November 1987). 

Of the ei ido members interviewed, all used fuelwood 

for cooking, although 65% also had gas stoves. Tortillas 

and beans, the staples of the diet, were always cooked over 
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an open flame because of the flavor imparted to the food. 

Mesquite was the most common, and often the only, wood 

used. All informants claimed they did not fell trees for 

fuelwood, but instead lopped off branches of live trees or 

gathered deadwoood from areas cleared for agriculture. 

Mesquite, some noted, was too valuable for pod production 

to be cut for fuel. 

When asked if there were more mesquite trees now or 

fifteen years ago, 44% said there were less now because of 

the felling of trees for charcoal industries and mines and 

the clearing of land for agriculture. Widespread 

destruction of natural vegetation has taken place in an 

effort to open new lands to cultivation. Rural dwellers 

commonly believe that areas supporting a rich cover of 

grasses, or a dense cover of mesquite, can be successfully 

cultivated for corn. Without irrigation or water 

harvesting, areas cleared of mesquite or grasses for 

agriculture often result in the abandonment of the field in 

two to three years (Medellin and Gomez 1979). 

Two informants in Nuevo Leon mentioned that 

mesquite stands had been cleared to establish prickly pear 

or peaches through government agricultural development 

projects, and one remarked that 90 hectares of woodlands 

had been cut in his municipio. Mier y Noriega. SARH has 

been involved with the clearing of mesquite woodlands in 

order to plant these crops as well as range grasses, 
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primarily Pennisetum ciliare or buffalo grass. In the 

municipio of Dr. Arroyo in southern Nuevo Leon, 13,000 

hectares of prickly pear were planted, but failed due to 

the cool temperatures in that area. Buffalo grass planted 

in the same municipio could not withstand the freezes or 

poor drainage on the site. Peach trees were planted far 

from homes in the ejjldos, and consequently died from lack 

of care and watering. In another area, a joint 

Canadian/Mexican project cleared mesquite in 1986 to 

"reforest" an area with cypress fCupressus spp.), carob 

(Ceratonia siligua) and casuarina (Casuarina 

ecmisetifolia). The species were poorly adapted to the 

site and eighteen months later, few saplings remained. 

Among the species chosen, none offer the fuelwood quality 

of mesquite, and only one (carob) has good forage value (de 

la Cruz 1987). 

Thirty-seven percent felt that mesquite was more 

prevalent now than fifteen years ago. Some stated that 

homes, bakeries, and industries today use little mesquite 

wood and charcoal. Previously, some of the eiidos 

supported charcoal production industries (one community 

near Matehuala was named Carbonera or "charcoal producer"), 

but none of the eiidos. and no individuals interviewed, 

still engage in this activity. Individuals also noted that 

mesquite quickly proliferates in agricultural fields 

abandoned due to urban migration. One woman explained 
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"Wherever a seed falls, a tree is born. In the old fields, 

they come up faster because the soil is fertile and soft." 

Factors Affecting Pod Harvest 

Although 93% of all ei ido respondents asserted that 

their total harvest was limited solely by the availability 

of pods, social and economic factors affecting the harvest 

must be considered. Comparisons of harvests of mesquite 

beans with those of corn and field beans indicate an 

inverse relationship for the years for which data is 

available, 1981-1985. This relationship may be due to 

environmental factors that the mesquite harvesters 

recognize in their adage, "When there's no corn, there is 

mesquite. And when there's no mesquite, there is corn." 

The key here may be rainfall. Non-irrigated agricultural 

crops are completely dependent on rainfall levels, with 

greater yields in years of higher precipitation during the 

growing season. However, heavy rains may have detrimental 

effects on pod yield, especially when they fall in the 

spring while mesquite trees are in flower. 

This inverse relationship, however, could be 

attributed to socio-economic factors. If farmers expect 

high corn and bean yields, they may feel less of a need to 

harvest mesquite beans. However, since the mesquite 

harvest occurs primarily in July and August, and corn 

harvests do not take place until October or November, this 

explanation may not be so plausible. 
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Although drought stress may stimulate pod 

production (Felker 1984a), pod sales by eiido members 

during a drought may still remain small. In dry years, 

range forage and cultivated feeds, such as corn stalks and 

cobs, are in short supply. An eiido member, hence, may 

harvest mesquite to feed his/her own stock and forego the 

opportunity to sell mesquite to the Union or elsewhere. 

Another factor is the high degree of migration among ei ido 

men and its impact on the local labor supply during the 

mesquite harvest. Migration for agricultural work in the 

U.S. and northern Mexico usually takes place from October-

June, although longer absences are frequent. Family 

members working in Mexican cities could be away at any time 

of the year. Those who remain take on the tasks of the 

migrants and may be too occupied to harvest mesquite. 

However, interviews on the eiidos did not indicate that 

families with migrant workers were any less likely to 

harvest mesquite. 

The effects of rising inflation on mesquite 

harvests is difficult to gauge. Rural out-migration 

results in smaller labor pools and reduced harvests, but 

greater 

economic pressures lead to a more acute need to supplement 

incomes by such means as mesquite gathering. 

The real price of mesquite paid by the Union to 

harvesters has remained relatively stable since 1977 (Table 
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5) , so harvest incentives have not increased greatly. 

However, the nominal prices have risen substantially (from 

1.20 pesos to 100 pesos) and this may have created some 

psychological incentives. 

In a small agro-industry, production and efficiency 

are expected to increase after the project becomes 

established. Thus, total mesquite bought by the Union 

should have increased as the industry became known, 

particularly since 36% of ei ido respondents began 

harvesting pods only after the Union formed. Harvest 

levels in recent years, however, do not show an increase. 

It is not known if this is due to poor yields, poor 

participation in the Union, rural migration, or other 

factors. 
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Table 5: Buying and selling prices of mesquite pods 
at the Union de Ejidos. 

Year Average buying price Average selling price 

Nominal Real(a) Real(a) Nominal Real(a) Real(a) 
(P/kcO fP/kcn f$/ton} fP/kcn fP/kcn f$/ton} 

1977 1.20 2.10 90.30 no data no data no data 
1978 1.40 2.09 89.86 2.00 2.99 128.57 
1979 1.50 1.87 80.41 2.22 2.81 120.83 
1980 (b) (b) (b) 2.73 2.72 116.96 
1981 (b) (b) (b) (b) (b) (b) 
1982 3.10 2.26 97.18 6.66 3.28 141.04 
1983 8.00 2.09 89.87 8.00 1.95 83.85 
1984 14.00 2. 06 88.58 no data no data no data 
1985 17.00 1.59 68.37 25.94 2.42 104.06 
1986 44.00 2.21 95.03 no data no data no data 
1987 100.00 2.35 101.05 200.00 4.01 172.43 

a. Based on 1980 prices, adjusted using CPI. 
b. No harvest in 1980-81. 
P = Mexican pesos. 
$ = U.S. dollars. 
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CHAPTER SIX 

PROCESSING OF MESQUITE PODS 

Technologies for milling mesguite range from the 

crude mortar and pestle carved from mesguite wood and used 

in the ei idos to an advanced process that separates the pod 

into cotyledon, seedcoat, endocarp hull, and exo-mesocarp 

flour for use in the food industry (Saunders et al. 1986). 

In San Luis Potosi, the process for milling mesquite for 

livestock consists of air-drying the pods and then grinding 

the entire pod, including the seed, in a hammer mill. 

Milling Operations at the Union 

Milling of pods at the Union generally begins in 

October or November after pods are judged, by experience, 

to be sufficiently dry. If the moisture content is too 

high, the sugar content in the mesocarp of the pod causes 

clogging of the mills. Milling reguires six workers: one 

at each mill, one at each hopper, and two transporting pods 

from the warehouse to the milling room. The mills do not 

operate daily even during this period unless the harvest is 

unusually high. In 1979, the last year in which high 

guantities of milled flour were sold, the Union operated 

two shifts of seven hours each. Although the mills have a 

theoretical capacity of 2 tons/hour each, the total output 

reaches only about 12 tons/day because of the time-

consuming task of cleaning stones from the mesguite batches 

prior to pouring them into the hopper. The quality of 
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flour produced by the Union's mills is suitable for 

livestock feed. If insect infestation were reduced, it 

would also be appropriate for human consumption. 

Private Mescruite Dealers 

Twelve mesquite buyers, in addition to the Union, 

were interviewed in S.L.P. and Nuevo Leon (Appendix E). 

Six buy their pods directly from the eiidos. one buys from 

eiidos and from the Union, two buy from harvesters who come 

to their stores, and one buys at his store and at the 

Union. In 1987, these buyers purchased a combined total of 

only 42 tons. The greatest quantity ever purchased by one 

individual was 3,000 metric tons. Whole pods are sold to 

local ranchers, private buyers in Matehuala, to the Union, 

and to ranchers in Monterrey, N.L.; Reynosa and Ciudad 

Victoria in Tamaulipas; and Chihuahua. Flour is sold to 

ranchers in the states of Aguascalientes, Guanajuato, 

Jalisco, Zacatecas, Nuevo Leon, and San Luis Potosi. 

In 1987, those interviewed purchased mesquite for 

60 to 110 pesos/kg (3.7 to 6.9 U.S. cents/kg). At least 

one buyer varied his prices depending on the moisture 

content and quality of the pods, paying higher prices as 

pods dried later in the season. Some buyers did not want 

to discuss their prices. 

According to buyers, pods usually vary between 16-

18% moisture at the time of harvest. Buyers prefer to mill 
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pods when moisture content decreases to 8 to 13% or "until 

you can pulverize it in your hand", usually between October 

and December. One buyer adds a small amount of dried corn 

cobs to each batch to prevent clogging. Another buyer 

mills mesquite with alfalfa, sorghum, and corn cobs. This 

mixture allows a through-put of 800-900 kg/hour while 

mesquite alone allows only 500-600 kg/hour. 

To avoid pest infestation, buyers minimize storage 

time by transporting or milling pods as soon as possible. 

One buyer noted that emergence of bruchid beetles indicates 

that pods are dry enough to be milled. Only one buyer 

fumigated for pest control. The rest preferred not to use 

pesticides and claimed they have no serious pest problem or 

that ranchers are not concerned about insect content. One 

buyer remarked that farmers prevent infestation by putting 

lime on the mesquite piles. Several mentioned that the 

Union has severe insect damage because the warehouses have 

corrugated tin roofs that trap the heat and create a more 

favorable insect environment. The Union estimates losses 

from insects to be from 10 to 25% of the harvest. Once 

milled, infestation of mesquite flour is unlikely. 

Several buyers mentioned that they sell more 

mesquite in the winter months because feed is less 

available and more expensive. Also, some said that 

ranchers classify mesquite as a "hot" food and prefer to 

feed it only during the cold season. 



62 

Buyers had not heard of many problems resulting 

from mesquite consumption. One mentioned that goats can 

eat 100% mesquite without harm. Two others reported that 

mesquite can cause diarrhea, "but much less than sorghum", 

and indigestion "just as a person can get sick from eating 

too much bread". Another man intimated that any rare 

problem livestock have from mesquite consumption results 

from insecticides or diatomaceous earth added by some 

unscrupulous mesquite millers to increase the weight of the 

flour. 
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CHAPTER SEVEN 

EXISTING AND POTENTIAL MARKETS FOR MESQUITE PODS 

The livestock industry is the most obvious final 

consumer of mesquite pods. Three species of Prosopis. 

along with Leucaena leucocephela. make up the major feed 

producing leguminous trees in the semi-arid tropics (Felker 

1981). Use of Prosopis pods as a livestock feed has been 

reported in Argentina, Chile, Bolivia, Uruguay, Paraguay, 

Brazil, India, Zimbabwe, Sudan, South Africa, Hawaii, the 

southwestern U.S., and Mexico. (Abdelgabbar 1981, D'Antoni 

and Solbrig 1977, Douglas 1973, Gomez et al. 1970, Habit 

1981, Kargaard and Van der Merwe 1976, Mahadevan 1954, 

National Academy of Sciences 1979, Smith 1950). 

Livestock in the Altiplano in S.L.P. are raised 

primarily on small ranches and in the eiidos. The largest 

livestock dealer in the region sells about 5,000 sheep, 

1,000 bulls, and hundreds of goats annually. Livestock 

estimates for the Altiplano in 1984 were 520,272 goats, 

453,705 sheep, 204,656 cows and 191,002 equines (INEGI 

1986a). The adjacent states of Jalisco, Guanajuato, and 

Aguascalientes are much more important in terms of dairy 

and beef cattle production. 

The uses of mesquite for processed human food 

products is a new and largely unexplored market. In 

Chihuahua, Mexico, a manufacturing plant has successfully 

marketed a candy of 10% mesquite flour with peanuts, sugar, 
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and salt. Mesquite flour has been distributed to natural 

food stores in Chihuahua, along with an informational 

pamphlet, and has met with positive response (Saunders and 

Becker 1987). In Texas and Arizona, several individuals 

want to begin marketing mesquite flour in natural food 

stores. Recipes using mesquite have been developed 

(Niethammer 1987), and botanical gardens and the Arizona-

Sonora Desert Museum in Arizona claim they frequently 

receive requests for the flour. In addition, the U.S. 

National Institute of Health is conducting a study to 

determine if mesquite consumption leads to low glycaemic 

responses in the blood, a finding reported by Snow, Brand, 

and Nabhan (1987). If so, mesquite could be reintroduced 

into the diet of the Pima and O'odham People of southern 

Arizona, who have the world's highest diabetes rates. All 

of these factors point to a potential market for human 

consumption of mesquite, both in the U.S. and in Mexico. 

Nutritional Value of Mescruite Pods 

Pods of Prosopis species from throughout the world 

have been analyzed for nutritional components. This 

section reports on the nutritional characteristics of the 

species originating in North America, Pj_ laevigata. 

P. iuliflora. P. velutina, and Pj. qlandulosa. unless 

otherwise noted. 

Proximate analyses (Table 6) show mesquite pods to 

be high in fiber (17.0%-30.8%). Fat content is low as in 
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most common legumes (1-4%), and much lower than soybeans 

(Del Valle et al. 1983). The seed's protein content is 

similar to soybeans, but the pericarp or outer portion of 

the pod has low protein (7%), similar to rice or barley 

(Zolfaghari and Harden 1982). Becker (1982) found that 

sugar content in qlandulosa varies from 13-41%, which 

explains the variability in mesquite pod taste. 

Total digestible nutrients (TDN), a measure of 

gross energy of a food minus the energy lost in the feces, 

is a good general indicator of feed value. TDN is high in 

mesquite pods, ranging from 70.5% to 84.1% in whole pods, 

including the seeds (Barbosa and Campos 1981, Castano 1966, 

Mahadevan 1954, Morrison 1965, Talpada et al. 1979). This 

rate falls between TDN values reported for oats and corn 

and is slightly higher than barley (Lane 1988). Crude 

protein levels are adequate for maintenance and milk 

production assuming the remainder of the diet contributes 

about the same levels in crude protein. (See Tables 7 and 8 

for nutritional information.) 

In vitro studies on milled mesquite found diges

tibility levels from 30%-40%, increasing in very finely 

screened flour to 80% (Del Valle and Marco 1985). Range 

forage digestibility is considered to be typical at 40-60% 

and good above 60% (Ruyle 1988). 



Table 6: Proximate analyses of Prosopis pods of various species. 

Species Origin Moisture C.P. Fat Ash Fiber Source 
(%) (%) (%) (%) (%) 

laevigata S.L.P. 4.73 10.12 1.62 3.16 26.07 Villanueva n.d. 
species Mexico 15.09 20.30 1.68 5.24 26.18 Castano 1966 
glandulosa Texas 7.55 9.38 2.66 3.27 21.68 Becker & Grosjean 1980 
glandulosa Chihuahua 0.79 11.33 1.63 3.00 28.30 Del Valle et al. 1987 
glandulosa California 2.20 14.00 - - 3.40 20.00 Becker 1982 
velutina Arizona 7.27 11.81 2.36 4.83 22.61 Becker & Grosjean 1980 
velutina California 2.83 13.00 — 4.03 25.00 Becker 1982 
juliflora Chihuahua 9.00 14.70 3.20 5.50 21.30 Del Valle et al. 1983 

Note: Figures from Becker (1982) are averaged for each species. 
C.P. = Crude Protein 

<T> 
<J» 



Table 7: Composition of some livestock, feeds used in San Luis Potosi. 

Feed Total Dig. protein Energy-cattle Energy-shp&goat Ca P Crude 
protein fiber 

Cow Shp. Goat DE ME TDN DE ME TDN 
(%) {%) (%) (%) (Meal/kg) (%) (Mcal/kg) (%) (%) (%) (%) 

Corn stalks. 
sun-cured 7.0 3. 0 2.9 3. 1 2. 64 2. 22 60 2 .46 2. 04 57 0. 53 0.10 34.4 

Corn cobs, 
dry ground 2.8 -0. 7 -0.5 -0. 8 2. 23 1. 80 49 2 .10 1. 67 47 0. 12 0.04 36.2 

Alfalfa hay, 
late veget. 20.9 15. 0 15.3 16. 0 2. 78 2. 35 63 2 .69 2. 27 64 1. 89 0.34 22.0 

Sorghum, 
grain 10.1* -— 6.5 7. 7 3. 70 — 84 3 .79 3. 11 86 0. 04 0.34 2.5 

Poultry manure 
& litter, dry 29.3 — 16.7 16. 7 2. 70 2. 28 61 2 .57 2. 15 60 2. 25 1.80 16.1 
Cane Molasses, 

dry 3.1 -1. 1 0.1 0. 1 3. 39 2. 98 77 3 .65 3. 24 83 1. 10 0.15 6.7 
Mesquite pods, 
(P. juliflora)12.5* 11. 7 9.0 

"" 

3. 16 
" 

72 3 .30 2. 63 73 0. 41 0.17 25.6 

*Crude protein 

DE=Digestible Energy ME=Metabolizable Energy TDN=Total Digestible Nutrients 

Mesquite composition figures taken from Barbosa and Campos (1981), Kargaard and 
van der Merwe (1976), Morrison (1965), and Talpada et al. (1978). 

Feed composition, other than mesquite, taken from Kearl (1982) and 
NRC (1981, 1984, and 1985). a\ 

-i 
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Table 8: Nutritional requirements of beef cattle, goats 
and ewes. 

Livestock Wt. Gain/day DMI Pro. ME TDN Ca P 
(lbs) (lbs) (lbs) (%) (Meal/ (%) (%) (%) 

lb.) 

Steer Calf 400 0.50 9 .7 8. 9 0. 89 54 0. 270 0. 180 
Steer Calf 600 0.50 13 .2 8. 2 0. 89 54 0. 230 0. 180 
Heifer Calf 400 0.50 9 .3 8. 9 0. 92 56 0. 260 0. 190 
Heifer Calf 600 0.50 12 .6 8. 1 0. 92 56 0. 260 0. 190 
Bull 600 0.50 13 .1 8. 3 0. 88 54 0. 240 0. 190 
Bull 800 0.50 16 .2 7. 8 0. 88 54 0. 240 0. 190 
Goats 66 maint. 1 .4 0. 1 0. 93 56 0. 003 0. 002 
Goats 132 maint. 2 .4 0. 1 0. 91 56 0. 003 0. 002 
Ewes 110 0.02 2 .2 0. 1 0. 91 54 0. 002 0. 002 
Ewes 176 0.02 2 .9 0. 1 0. 90 55 0. 002 0. 002 

DMI=Dry matter intake Pro.=Total Protein 
ME =Metabolizable energy TDN =Total digestible nutrients 

Source: NRC (1981, 1984, 1985), Kearl (1982). 
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Milled mesquite was a cheap source of digestible 

nutrients (Castano 1966) and led to economical growth 

results in Holsteins and cross-bred calves (Garza and 

Narvaez 1963, Talpada et al. 1982). Two cattle feeding 

studies in Brazil substituted up to 60% milled pods for 

wheat bran and whole wheat flour. There were no 

significant effects on gain, but costs were reduced. 

Mesquite rations had no effect on total milk yields, but 

led to significantly higher milk fat and total solid 

production. 

Feeding mesquite to Rambouillet and Merino sheep 

showed that a ration of 40-45% mesquite flour lowered costs 

of meat production, and up to 60% mesquite caused no 

adverse effects on weight gain. Even a diet of 100% 

mesquite was highly palatable and digestible (Buzo, Avila, 

and Bravo 1972, Kargaard and Van der Merwe 1976). In 

terms of low-cost feeds in Mexico, a study with Dorset-

Rambouillet rams compared rations of 10%, 2 0%, and 30% 

mesquite mixed with prickly pear fruit and pads to the same 

levels of corn cobs and of creosote (Larrea tridentata^ 

silage mixed with cactus. The only rations leading to 

weight gains, although small, were those with mesquite 

levels of 20% and 30% (Debler 1974). Since intake in the 

study increased as mesquite proportion increased, higher 

levels of mesquite may enable better gains. This study is 

particularly significant for rural Mexico because many 



70 

farmers feed their stock strictly on mixtures of mesquite 

and other indigenous plants. 

A second researcher in Mexico fed 29% and 49% 

mesquite flour with corn cobs, citrus pulp, and urea 

(Portilla 1967). The animals developed ulcers on the nose 

and mouth and had low intake, although they exhibited no 

digestive problems. The cause for the skin complication 

was unknown. This study concluded that commercial use of 

29% mesquite with this set of ingredients was uneconomical 

at the time, due to its low efficiency. No mention was 

made, however, of the potential for mixing mesquite with 

more traditional feeds such as alfalfa or sorghum. 

Other Mexican studies used ten percent milled 

mesquite in rations of Duroc-Jersey pigs with no effect on 

weight gains and 15% reduction in costs (Rojas 1963). Up 

to 25% mesquite was substitued for sorghum in rabbit 

rations without altering production levels (Castillo 1979). 

Few studies have evaluated mesquite use by goats, 

although one study is currently underway at the UASLP. In 

the Sudan, desert goats consumed 55% to 100% chilensis 

flour with no health effects, but consumption decreased 

with increasing percentages of pod flour. This led to 

reduced weight gains and feeding efficiency (Awad-alkreem 

and El Sammani 1985). It should be noted that farmers in 

Mexico state that goats relish whole mesquite pods, but 

find mesquite flour less palatable due to its powdery 
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consistency. Goats can digest whole pods and other rough 

forage more efficiently and consume greater amounts than 

sheep (Zelada 1986) and cattle. In addition, the 

P. chilensis pods used in this study, have different 

characteristics than North American mesquites, including 

the reported presence of cyanogens (Becker 1982). 

Nutritional problems related to mesquite pod 

consumption seem to be related to diets based solely on 

mesquite, especially whole pods. In Hawaii, cattle grazing 

on mesquite range showed signs of muscular atrophy and 

protruding tongues (Alder 1949). Autopsies found their 

rumens to be impacted with undigested seeds and pod fiber. 

Other early studies (Dollahite and Anthony 1957, Garcia 

1916) noted similar problems and suggested milling mesquite 

and balancing it with other livestock feeds. 

Livestock Feeding in the Altiplano 

Interviews with livestock owners and dealers in 

S.L.P. (Appendix F) showed that mesquite is used to feed 

beef and dairy cattle, sheep, goats, horses, burros, mules, 

and pigs. Goats are almost always fed whole pods, but 

ranchers prefer mesquite flour for other livestock. During 

times of economic hardship, ranchers feed whole pods to all 

livestock. Those interviewed stated that they use mesquite 

because, in order of frequency of mention, it leads to good 

weight gains, gives good overall results, is palatable, can 

be fed on the day of the sale to make cattle look fat and 
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healthy, has a high protein percentage, is recommended by 

the veterinarian, and is better than any other feed. 

Seventy percent of livestock owners using mesquite had 

never had problems with it, but some mentioned its laxative 

effect and the hazards of intestinal obstruction from 

feeding too much whole mesquite. One livestock owner, who 

also owns a firm that produces animal feeds from meat by

products, claims that five of his horses died of a colic 

caused by feeding mesquite mixed with corn cobs. In the 

ej idos, one livestock owner said that two of his cows had 

died by choking on whole mesquite pods while ruminating. 

Livestock owners interviewed buy their mesquite 

directly from the ei idos (56% of respondents), from feed 

dealers (19%), from the Union (12.5%) or pay children to 

gather pods on private land (12.5%). Purchases varied from 

0 to 80 tons and an average of 34.5 tons in 1987, and 30 to 

400 tons and an average of 98 tons in 1986. The largest 

annual purchase of any of the livestock owners was 3,100 

tons, but at that time this purchaser was also selling 

mesquite to other ranchers. 

Informants provided a number of mesquite feeding 

rations. The largest rancher in the Altiplano uses the 

following milled ration for finishing beef cattle in a feed 

lot: 20% mesquite flour (or molasses if mesquite is 

unavailable), 40% sorghum, 20% sun-cured corn stalks, and 

20% poultry manure combined with 10 kg of salt per ton. A 
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similar mixture is given to sheep, substituting 20% alfalfa 

hay for chicken manure. Other milled rations for sheep and 

cattle combine 10% mesquite with 3 0% corn stalks, 25% corn 

kernels, 25% alfalfa, and 10% chicken manure, or 15% 

mesquite flour, 60% chicken manure, and 25% bran. 

According to one dairy farmer and to feed dealers, 

mesquite is particularly beneficial for increasing milk 

yields. Dairy cows have been successfully fed 75% mesquite 

flour with 15% bran and 10% corn. One kilogram of this 

ration is given for every two liters of milk produced, 

along with a mixture of equal parts green alfalfa, corn 

silage, scorched prickly pear pads, and agave leaves. This 

is supplemented with iodine, copper, iron, potassium, bone 

meal, and salt. High yielding milk cows such as Holsteins, 

according to the dairy farmer, do not perform well with a 

large percentage of mesquite in their diet due to its high 

fiber content. For good growth and production in these 

cows, mesquite must be balanced with a feed high in crude 

protein such as cottonseed meal or soy paste. 

A ration for horses includes mesquite pods or flour 

with barley, oat straw, or alfalfa. The only ration of 

mesquite flour for goats mentioned mixes it with milled 

corn, barley and sorghum. One informant observes that pigs 

eating mesquite have good reproduction, but only slight 

gains. He believes this is due to mesquite's high 
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fiber content and recommends balancing the ration with 

corn. 

Half of those interviewed, including all of the 

large-scale ranchers, own feed mills. Even those with 

mills occasionally buy mesquite flour because milling of 

mesquite requires more energy than other grains, and 

mesquite clogs mills and causes excessive wear on motors if 

not thoroughly dried. 

Mesquite Price Comparisons 

Mesquite, which is highly palatable, is often used 

as a substitute for molasses to increase consumption. It 

is also substituted for sorghum up to a certain percentage, 

depending on the type of livestock. As shown by the 

interviews, there is clearly a great desire for mesquite 

among livestock owners in central Mexico, particularly 

dairy farmers. Cost and availability, however, form the 

major barriers to increasing mesquite's share of the 

livestock feed market. 

In all but one of the interviews, livestock owners 

stated that mesquite prices have steadily increased in 

relation to other feeds. The federal Government sets 

minimum and maximum prices for most agricultural products. 

However, mesquite is not considered an agricultural crop, 

and hence has no established price limits. 

In the fall of 1987, the price of whole mesquite at 

the Union reached 200 pesos/kg or 12.7 cents U.S./kg, 
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surpassing that of sorghum at 175 pesos/kg or 11.1 cents 

U.S./kg (Table 9). Mesquite can often be purchased for 

lower prices from other sources, such as feed dealers and 

ejidos. In 1987, ranchers bought mesquite from non-Union 

sources for 30-150 pesos/kg (1.8 to 9.5 cents U.S./kg). 

Several ranchers said they only buy whole mesquite if its 

price is less than that of whole sorghum. However, because 

mesquite is so costly to mill, they are willing to pay the 

same price for mesquite flour as for milled sorghum. 

The Union originally set its pricing strategy to 

increase economic returns to harvesters. As the Union 

gained control of the mesquite market, it raised mesquite 

buying prices above those traditionally paid by private 

feed dealers. This edged the large private dealers out of 

the mesquite market. As one bitterly reflected: 

The Union, being non-profit, didn't have to 
pay taxes. Their warehouses and mills were 
paid for by the government. There was no 
way we could pay the same prices that they 
could. Eventually, we were forced out of 
the business. 

In 1974, the real price (1980 pesos) of a kilogram 

of mesquite was approximately $1.68 pesos (Bancorural 

1975). After the Union's formation in 1975, real prices 

paid to pod harvesters jumped to $2.10 pesos and stayed 

relatively stable, reaching only $2.35 pesos in 1987. The 

real selling price of whole pods, on the other hand, 

increased from $2.99/kg in 1978 (the first year that such 



Table 9: Comparative prices of livestock feeds in 
Matehuala. 

76 

Feed Price (pesos/kg)* 

(whole pods) 
(whole pods) 
(milled) 

Mesquite 
Mesquite 
Mesquite 
Oats 
Corn kernels 
Sorghum 
Wheat 
Alfalfa, 10-20% moisture 
Corn stalks 
Poultry manure 
Corn cobs 

(from ejidos or dealers) 
(from the Union) 
(from the Union) 

30-150 
200 
300 
300 
245 
175 
150 

75-100 
30 
20 

transport cost only 

* November 1987 prices as reported by local feed dealers. 
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figures are available) to $4.01/kg in 1987. From 1978 to 

1987, real prices paid to harvesters increased slightly 

(3.8%) while prices charged to mesquite buyers increased 

more dramatically (34.1%). 

The increase in prices initially benefitted 

harvesters, but over the long run it may lead to a decrease 

in quantity demanded and a drop in earnings from mesquite. 

Already, a trend towards buying of mesquite from non-Union 

sources, or not buying any mesquite at all, can be seen in 

the Altiplano. Meanwhile, large-scale dairy farmers with 

greater capital resources in the states to the south 

continue to purchase mesquite. However, they have chosen 

to contract with intermediaries who buy mesquite from both 

the Union and other sources (primarily as whole pods), mill 

it, and then deliver it directly to the farms. 

Availability is another difficulty, due primarily 

to cyclical variation in pod yields. Pod storage could 

enable year-round availability. The Union, however, is 

always able to sell their supplies within a year. Thus, 

the alternative of storing pods while paying such high 

interest rates on capital borrowed to purchase pods (up to 

76% in 1987) does not appear feasible, unless a lending 

source is found with lower interest rates. 

Although few other livestock feeds are produced 

locally, they are readily available. Altiplano farmers in 

SARH's District 128 dedicate 35,607 hectares to production 
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of livestock feed, just a bit over 1% of the land area. 

The vast majority of that is corn and less than 5% is 

cultivated in sorghum, oats, alfalfa, or pasture grasses 

(INEGI 1986a). More important feed sources include three 

feed mills and six distributors that sell 1225 tons of 

balanced feed products in the state each month. In 

addition, the eastern half or Huasteca region of the state 

produces sugar cane, and in 1986, produced 120,096 tons of 

molasses (SARH 1987). 
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CHAPTER EIGHT 

POTENTIAL OF THE UNION'S MESQUITE POD ENTERPRISE 

The Union's mesquite operation can be judged on the 

basis of its ability to cover operating expenses while 

improving the lot of its major beneficiaries, the eiido 

residents. In order to analyze the potential of the 

enterprise, opportunity costs of the mesquite harvest were 

investigated in terms of land and labor. Records of the 

Union were used to estimate base line annual expenses. 

Next, estimated additional costs and additional returns of 

various options for improving the current procurement, 

processing, and marketing methods were developed. These 

were used to estimate additional net return, the final 

criterion in selecting an option. 

Opportunity Costs for Land and Labor 

Mesquite woodlands are often viewed as the most 

favorable sites for agriculture. Thus, in order to choose 

the most economically productive use of the land, the value 

of protecting a mesquite grove must be weighed against 

clearing the area to create croplands. Costs and returns 

per hectare of corn and bean production were compared to 

those of mesquite production (Table 10). 
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Table 10: Comparison of costs and returns/hectare of 
mesquite, corn, and beans (1986 pesos). 

C O S T  O F  P R O D U C T I O N  

Type of expense Mesquite, Corn, Corn, Beans, Beans, 
wild dry. irrig. dry. irrig. 

Land preparation 
Plowing 
Disking 
Irrigation (gravity) 

Seeding 
Seed 
Fertilizer 
Labor 

Cultivation 
Fertilization 
Weed control 
Insect control 
Irrigation 

Harvest 

Indirect costs 
Insurance 
Interest 

Total pesos 

11725 

7000 

2850 

5000 

4000 
4900 

1098 

5055 
8642 

11725 38545 

P R O D U C T  

7000 
7200 
4550 

3960 
11075 
4200 

5400 
6400 
5400 
27440 

9150 

13873 
38015 

143663 

I O N  A  

7000 

12950 

4200 

3200 

4000 

5055 

7000 
3600 
4800 

11750 
5270 
4200 

6400 
5075 
30630 

4950 

21777 

36405 105452 

N  D  V A L U E  

Tons produced/ha 1.4(a) 0.3(b) 2.5(b) 
Gross return/ha (d) 61600 36000 300000 

Net return/ha 49875 -2545 156337 
Net return/ha(U.S.)$74.92 ($3.82) $234.85 

0.2(b) 1.5(c) 
60000 440789 

23595 335337 
$35.44 $503.74 

a. Average of three mesquite production estimates in the 
Altiplano: 2.2 ton/ha, 1.8 ton/ha, and .2 ton/ha. 

b. Five year average. 
c. 1986 figure available only. May reflect higher return 

than five year averages of other crops. 
d. 1986 prices. Fall 1986 dollar = 665.69 pesos. 
Source of production data: SARH (1987). 
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All agricultural estimates are taken from SARH (1987). 

Non-irrigated corn was cultivated using a disk plow, 15 

kg/ha of unimproved seed, insecticides, and manual weeding 

and harvest. Methods for non-irrigated beans are similar, 

except the field is prepared by an animal-drawn 

plow and no insecticides are utilized. Irrigated corn

fields are prepared using a disk plow, and improved seed 

varieties are planted mechanically. Farmers apply chemical 

fertilizers and insecticides manually, and weed control and 

harvest are by hand. Irrigated beans, which are uncommon 

in the Altiplano. were planted and harvested in the same 

manner. 

Mesquite requires no cultivation, although a few 

ejido members weed, prune, or remove ballmoss. Harvest is 

the only cost incurred for mesquite production. Mesquite 

was assumed to produce 1,400 kg/ha of pods, which is an 

average of the three production estimates from the 

Altiplano discussed in Chapter Five. This average is 

conservative for a densely wooded mesquite grove. The 

harvest cost was derived by estimating that 20 kg of pods 

could be gathered in an hour (based on interview data), and 

therefore 70 hours would be required to harvest 1400 kg. 

Assuming a minimum wage for agricultural workers of 134 0 

pesos/day (INEGI 1986a) and an eight hour work day, this 

equals 11,725 pesos (1986) or $12.70 U.S. This estimate, 
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however, is very high in relation to the costs estimated by 

SARH for harvesting a hectare of corn and beans, i.e. 4000 

to 4950 pesos for beans, and 1098 to 9150 pesos for corn. 

The minimum wage rate is often unattainable in rural areas 

as there is little opportunity for paid farm work. The 

harvest of mesquite, which requires gathering, but no 

cutting or picking, surely requires less effort per hectare 

than the harvest of corn or beans. Nevertheless, this 

conservative estimate shows mesquite production generates 

over two times as much return to farmers per hectare as 

non-irrigated beans and much more than non-irrigated corn, 

which had a negative value for the five year average. 

Mesquite produced only 32% as much in earnings as irrigated 

corn and 15% as much as irrigated beans. Mesquite, 

however, provides other benefits in addition to pods, 

especially fuelwood, forage, honey, shade, and windbreaks 

around agricultural fields. 

Ei ido farmers frequently mentioned that good 

harvests of mesquite generally come every other year, while 

good corn harvests lag five to six years apart. Irrigation 

solves this problem, but irrigated agriculture is not a 

viable option for most ei ido farmers who have small plots 

of land and little access to capital resources for 

irrigation installation and maintenance. 

Another potential crop is the fruit of the prickly 

pear, which can be cultivated or gathered wild. One farmer 



83 

mentioned that he had three hectares of land planted in 

prickly pear and had made about $443 (U.S.)/ha with no 

inputs other than labor. 

Members of the ejidos, especially those that are 

far from Matehuala, have few opportunities for labor aside 

from migrant work, agriculture, or gathering of indigenous 

plants. In a few e~iidos. buffalo grass has been cultivated 

and seeds sold for range revegetation efforts. This work 

brings in $1.90-2.50 (U.S.) a day, excluding planting 

costs. Harvests can be as often as three to four times a 

year, but the grass only grows in specific sites in the 

region. Collection of fibrous plants nets only about $.72-

1.44/day (U.S.) per person. 

Another option is the sale of mesquite piloncillo 

cones. Selection of sweet, high quality pods may take up 

to three hours for 10 kg, and 70 kg of pods can be 

pulverized in an hour. Piloncillo sells for about $.65 

(U.S.)/kg. Excluding transport and marketing costs, this 

could bring in approximately $2.07 (U.S.)/hour. While this 

looks promising, piloncillo can only be made during the 

fall and the supply of sweet pods is somewhat limited. 

Operating Expenses of the Union 

The mesquite storage and processing facility of the 

Union de Eiidos was established with funding from the 

Bancorural. In 1976, the Union received credit equal to 
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$977,500 pesos (1976) at an interest rate of 13%. The sum 

was used as follows: 
1976 Pesos 1976 Dollars 

Warehouse construction 480,000 $24,060 
Electrical installation 55,308 2,772 
Equipment (2 mills and motors) 94,692 4,746 
10 ton Dodge truck 220,000 11,028 
Other expenses 127.500 6.391 
Total 977,500 $48,997 

The loan was amortized for six years and nine 

months, with payments beginning in 1977 and ending in 1983. 

The Union has paid this and all subsequent loans and has 

continued to receive credit from Bancorural in subsequent 

years for purchase of mesquite pods and maintenance of 

equipment and buildings. 

Detailed financial information on the Union was 

difficult to obtain. Annual expenses from the available 

years, 1978-1983, are shown in Table 11. 

A base line estimate of annual expenses for a 

mesquite storage and milling facility has been prepared 

(Table 12) for pod harvest levels of 1,000 and 2,000 tons. 

Estimated expenses are shown for 5, 10, and 15% interest 

rates. These rates were chosen to reflect the current real 

rate paid by the Union as well as slightly higher and 

slightly lower rates. The nominal interest rates paid by 

the Union to the bank for the last ten years were converted 

to real interest rates. Real interest rates have varied 

from -20% in 1983 when the nominal rate was 19%, up to 

10.5% in 1987 when the nominal rate was 74%. The nominal 



Table 11: Annual expenses of the Union de Ejidos, 1978-1983 
(in U.S. dollars). 

Year Mesquite Raw Person Electr. Trans Main Misc. Interest Total Adjusted 
harvest material nel energy port tenance for 
(tons) inflation 

1978 602 37097 8332 1933 2478 710 60 — 50611 73843 
( % )  73.3 16.5 3.8 4.9 1.4 0.1 — 

1979 1337 87927 9723 2018 856 81 1803 19866 122274 151494 
(%) 71.9 8.0 1.7 0.7 0.1 1.5 16.2 

1980 0 0 8984 3232 276 1098 74 4134 17798 17798 
(%) — 50.5 18.2 1.6 6.2 0.4 23.2 

1982 2843 91345 4125 — 1055 — 1322 — 97847 199660 
(%) 93.4 4.2 — 1.1 — 1.4 — 

1983 51 2835 920 14 — 4517 18402 26688 40266 
( % >  10.6 3.4 0.1 — 16.9 69.0 

Avg. % 49.8 15.5 4.8 1.7 1.5 4.1 21.7 

Note: In 1981, there was no production or sale. 
Source: Records of the Union de Ejidos Productores de la Vaina 

del Mezauite, Matehuala, S.L.P. 

09 
UI 
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Table 12: Base line estimate of annual expenses of a 
mesquite storage and milling facility at two 
levels of production and three interest rates 
(In U.S. dollars). 

H A R V E S T  OF 2 0 0 0 T 1 0 N S 0 F M E S Q U I T E 

Category At % Of At % of At % of 
5% total 10% total 15% total 

Raw material 126,600 83 126,600 79 126,600 76 
Personnel 9,285 6 9,285 6 9,285 6 
Energy 330 <1 330 <1 330 <1 
Transport 5,250 3 5,250 3 5,250 3 
Maintenance 3,200 2 3,200 2 3,200 2 
Miscellaneous 2,000 1 2,000 1 2,000 1 
Interest on loan 6,330 4 12,660 8 18,990 11 

Total expenses 152,995 159,325 165,655 

H A R V E S T  OF 10 0 0 T 0 N S 0 F M E S Q U I T E 

Category At % of At % of At % of 
5% total 10% total 15% total 

Raw material 63,300 79 63,300 76 63,300 74 
Personnel 7,860 10 7,860 9 7,860 9 
Energy 165 <1 165 <1 165 <1 
Transport 2, 625 3 2, 625 3 2,625 3 
Maintenance 1,626 2 1,626 2 1,626 2 
Miscellaneous 1,025 1 1,025 1 1,025 1 
Interest on loan 3,165 4 6,330 8 9,495 11 

Total expenses 79,766 82,931 86,096 

Raw material = $63.30/ton x total tonnage of pods. 
Personnel = 1 administrator @ $5/day, 1 truckdriver 0 

$4/day, warehouse workers @ $3.50/day, all 
312 days/yr. For 2000 tons, 4 mill operators 
$3.50/day for 96 days. For 1000 tons, 2 mill 
operators. 

Energy = 50% of harvest x 11 kwhr/ton x $.03/kwhr 
Transport = 75% of harvest x 1 trip/10 tons x $35/trip. 
Maintenance = 2% of avg. total expenses 
Miscellaneous = office expenses, unexpected costs, etc. 
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interest rates presently paid by the Union are 

extraordinarily high in order to compensate for the 

excessive inflation in Mexico. It must be noted, however, 

that even a real interest rate of 10% is high in comparison 

to the real rates of -12.8% or -20.9% paid by the Union in 

1982 and 1983. 

The estimates of expenses were created based on the 

harvest, storage, milling, and sales system presently used 

by the Union. The estimates are slightly higher than the 

expenses recorded by the Union for similar size harvests 

because transportation costs were increased to allow for 

improved pick-up and delivery of mesquite to expand both 

the harvest and the market. The budget for maintenance was 

also increased to enable better up-keep of the building, 

which is currently in need of roof repairs and cleaning. 

It should be noted that the Union1s expense records were 

not consistent. It is likely that some expenses were not 

recorded at all and others were recorded in incorrect 

categories. 

Improvements for the Cooperative 

The Union's mesquite storage and milling operation 

has successfully repaid all loans from the Bancorural, 

increased the number of eiido members selling pods, raised 

the real buying price that farmers receive for mesquite 

pods, provided transportation of the product from rural 

areas to the market place, and enabled eiido control in the 
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industry. In addition to providing extra income to 

mesquite harvesters, the Union has employed a full-time 

work force of four people and a seasonal force of two to 

six. It has also has served as a vehicle for organizing 

the eiidos around other issues. The Union is presently 

exploring the feasibility of establishing a second agro-

industrial project to pack and export prickly pear fruit. 

Nonetheless, the Union has not met the expectations 

originally expressed in a Bancorural plan which estimated 

that the cooperative would harvest 2500-3000 tons of 

mesquite annually and make the majority of sales directly 

to cattle ranchers in Monterrey and La Laguna. While this 

plan may have been unrealistically optimistic, several 

improvements could be made to allow the mesquite enterprise 

to advance. These options are considered below. 

Pest Control 

Each year, the Union loses an estimated 25% of its 

harvest to insects, primarily bruchid beetles. Aside from 

this loss, the infestation also prevents entrance into a 

potential market for mesquite as a human food. In 1988, a 

sample of flour from the Union was sent to the USDA's 

Western Regional Research Center for testing. Insect parts 

in the flour were so high that tests could not be run 

because they would have reflected the nutritional value of 

the insect parts more than that of the flour (Becker 1988). 



89 

Insect control could be handled by fumigation or by 

thorough drying. If insect losses could be reduced from 

25% to 2%, benefits to the industry would be in the order 

of $65,506/year (U.S.) for a 2,000 ton harvest, or $32,703 

for 1,000 tons (Table 13). A dryer or fumigation system 

could pay for itself in one year if kept at or below these 

figures. In addition, if insects are controlled, mesquite 

beans might be suitable for export to the United States. A 

Tucson resident has already arranged to purchase a ton of 

mesquite pods from the Union, selected for sweetness and 

milled, for $600 (U.S.). This price is almost ten times 

higher than the price the Union is currently getting and 

could represent substantial increases in income if demand 

for mesquite increases in the U.S. 

In order to fumigate, structural changes may need 

to be made to the warehouses to close off broken windows 

and openings in the roof. Pesticides could be used, but 

possibilities also exist for use of carbon dioxide or other 

materials if airtight containers could be built. 

The major problem in drying mesquite pods, as with 

other legumes, is the high resistance of beans to air-flow. 

The following three drying methods would have to be tested 

on a small scale to determine if temperatures could be 

raised high enough to kill bruchid beetles and efficiently 

dry the pod to moisture levels low enough for milling (8-

13%) . 
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Table 13: Estimated returns 
for improving the 
(In U.S. dollars) 

and costs of various options 
Union's mesquite operations 

I. Annual returns of the current system, 
assuming loss of 25% to insects and 5% to drying, 
with sales of 75% whole pods and 25% milled flour. 

A. Harvest of 2,000 tons of mesquite: 
1050 tons sold whole $132,911 
350 tons sold milled $ 66.456 
Gross return $199,367 

B. Harvest of 1,000 tons of mesquite: 
525 tons sold whole $ 66,456 
175 tons sold milled $ 33.228 

Gross return $ 99,684 

II. Additional annual returns of a fumigation or drying 
system, as in current system, except insect loss 

assumed to be 2%. 

A. Harvest of 2,000 tons of mesquite: 
1395 tons sold whole $176,582 
465 tons sold milled $ 88.291 
Gross return $264,873 
Additional return $ 65,506 

B. Harvest of 1,000 tons of mesquite: 
698 tons sold whole $ 88,291 
175 tons sold milled $ 44.146 

Gross return $132,437 
Additional return $ 32,703 
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Table 13, continued. 

III. Additional annual costs and returns of a marketing 
system, as in current system, except sales of milled 
flour increased to 50% or 75%. 

A. Additional cost of marketing system. 
Salary for marketing/production manager 
$10/day x 260 days/yr 

Vehicle amortization (5 years at 10%) 
Gas/services 12.5 cents/km. x 32,000 km. 
Office rental $50/month x 12 months 
Telephone $50/month x 12 months 
Advertising (pamphlets, advertisements) 

Additional annual cost 

B. Additional returns of marketing system, 
assuming increase in sales of milled flour to 50%. 

Harvest of 2,000 tons of mesquite: 
700 tons sold whole $ 88,607 
700 tons sold milled $132.911 
Gross return $221,518 

Additional return $ 22,151 
Additional net return $12,004 

$ 2,600 
$ 1,847 
$ 4,000 
$ 600 
$ 600 
$ 500 
$10,147 

Harvest of 1,000 tons of mesquite: 
350 tons sold whole $ 44,304 
350 tons sold milled $ 66.456 
Gross return $110,760 
Additional return $ 11,076 
Additional net return $929 

C. Additional returns of marketing system, 
assuming increase in sales of milled flour to 75%. 

Harvest of 2,000 tons of mesquite: 
350 tons sold whole $ 44,304 
1050 tons sold milled $199.367 

Gross return $243,671 
Additional return $ 44,3 04 
Additional net return $34,157 

Harvest of 1,000 tons of mesquite: 
175 tons sold whole $ 22,151 
525 tons sold milled $ 99.684 

Gross return $121,835 
Additional return $ 22,151 
Additional net return $12,004 
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Table 13, continued. 

IV. Additional annual costs and returns of selling a 
mixed feed, assuming harvest of 2,000 tons, 30% 
loss to insects and drying, and sales of 50% mixed 
feed. 

A. Additional annual costs of selling a mixed feed. 
Additional cost of feed mix (20% mesquite, 40% 
sorghum, 20% corn stalks, 20% poultry manure): 

Sorghum (1400 tons @ $94.94/ton) $132,916 
Corn stalks (700 tons @ $18.98/ton) $ 13,286 
Poultry manure (700 tons @12.66/ton) $ 8.862 
Additional cost of raw material $155,063 
Transport (2,800 tons x $35/10 tons) $ 9,800 
Milling costs (2,800 tons x $.33/ton) $ 924 
Personnel (2 mill workers x 96 days) $ 672 

Additional annual cost $166,460 

B. Additional annual returns of selling a mixed feed. 

Feed price Gross return Addtl.return Addtl.net return 
(pesos/ka) (U.S. $^ (U.S. $^ (U.S. $^ 

200 $443,038 $243,671 $ 77,212 
250 $553,797 $354,430 $187,971 
300 $664,557 $465,190 $298,731 
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The first method would be similar to coffee and 

cocoa drying systems throughout the world. Pods would be 

spread on corrugated tin painted black. The area could be 

behind the warehouse, enclosed within a fence, and covered 

with a net to keep birds out. Pods would be raked each day 

to allow for air circulation. Stones could also be removed 

at this time to speed the milling process later. 

A second method would involve forcing air through 

the mesquite pods using fans installed in the warehouse or 

drying room. With this system, it could be possible to 

convert one warehouse into a drying area by installing 

clear corrugated fiberglass roofing and a black attic 

floor. A fan in the mesquite storage room would pull hot 

air down into the pods by way of a duct from the attic. An 

electrically powered heat pump could also be installed to 

provide constant drying potential at night and during low 

insolation periods. 

The most costly option would be to add heat in some 

system such as the drying oven described by Meyer (1984) 

for mesquite pods. Installation of this system is 

estimated at $61,000 (U.S.) plus operating costs. Capacity 

of the brick drying tunnel would be 2.7 tons. The tunnel 

would require electrical heating coils and exhaust fans, 

and pods would move in and out of the tunnel in containers 

loaded on a belt conveyor belt. 
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Drying would not only aid in pest control, but it 

would also allow the Union to more quickly mill pods into 

flour. This would enable earlier sales and a faster turn

around time on loans, ultimately saving interest charges. 

Improved Marketing 

The original plan of the Union was to eliminate 

intermediaries between mesquite harvesters and buyers. 

Increased benefits to harvesters were to be achieved by 

processing mesquite in a cooperative mill and warehouse. 

Over time, however, the Union has become the supplier for 

middlemen who buy the pods whole, mill them, and then sell 

them at a profit to ranchers. The loss of the direct 

market has largely resulted from the Union's lack of an 

organizational or promotional strategy. 

A concerted effort by the Union to market mesquite 

would require a full-time production and marketing manager 

to analyze sales potential, product development, and 

promotion. In order for marketing to be effective, the 

Union needs a functioning office with a telephone. At 

present, the office serves only as a place for workers to 

sit, and no files or records are kept there. If costs of 

phone installation are prohibitive at the Union's 

warehouses, which are located outside an urban area, a 

business office with a phone could be rented within 

Matehuala. The manager needs a small, dependable vehicle 

to enable visits to ranchers in S.L.P. and surrounding 
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states. The vehicle could also be shared with the 

president of the cooperative for. official meetings. 

Promotional pamphlets explaining the qualities and uses of 

mesquite as a livestock feed could be developed to promote 

the Union's products and to boost sales of mesquite flour. 

Advertisements could be placed in livestock journals and 

through livestock associations in the region. The manager 

would also survey ranchers to determine needs for other 

feed products that the Union might be able to supply. In 

addition, the manager would determine if pod supplies could 

be increased by transporting pods to the cooperative from 

outside the present harvest area. 

Estimated additional costs of this option are 

$10,147 (U.S.) per year. Additional net returns would be 

$12,004 to $34,157 for a 2000 ton harvest and $929 to 

$12,004 for a 1000 ton harvest (Table 13). 

Mesquite Feed Mixes 

In order to increase sales to ranchers and to 

further assist eiidos by providing a market for other local 

products, the Union could prepare balanced livestock feed 

mixes utilizing mesquite flour. This could be especially 

important in years of poor mesquite harvests, because the 

cooperative could sell livestock feed produced on the 

eiidos with low or no levels of mesquite. Because the 

Union's facility is on the main highway between S.L.P. and 

Monterrey or Saltillo, it is visible, accessible, and 
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convenient for ranchers travelling through on their way to 

livestock markets. A well-organized, reliable feed outlet 

would mesh well with the marketing option because the 

manager could also make decisions on feed rations and 

direction of sales efforts. 

Many ranchers and mesquite dealers have their own 

recipes for using mesquite beans to best suit the needs of 

their stock. Most of these include poultry manure, which 

has a high content of undigested nutrients, and alfalfa, 

which improves the nutrient availability of other feeds. 

Both of these are available locally, and alfalfa is now 

being produced by a few eiidos under irrigation. In the 

fall of 1987, the Union for the first time purchased a 

truckload of alfalfa to store and sell during the dry 

season when feed prices rise. Sorghum grain, which is not 

a local feed product, is a frequent addition that could be 

purchased by the Union as needed. Corn stalks are readily 

available and are often added to provide roughage to the 

diet and reduce the cost of the feed. 

A possible feed ration that utilizes some non-local 

products would be that used by the largest cattle rancher 

in the Altiplano: 20% mesquite, 40% sorghum grain, 20% 

dried corn stalks, and 20% poultry manure for a cost of 

about 9 cents/kg. A similar mixture for sheep would 

substitute 20% alfalfa for the poultry manure and would 

cost approximately 9.6 cents/kg. Costs of this option 
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would depend on the relative prices of the various 

agricultural products, and decisions woud have to be made 

based on rancher's preferences, availability and cost of 

products, and a price-setting strategy that would encourage 

ranchers to purchase the mixes. 

The additional annual cost of preparing 3,500 tons 

of the cattle ration would be $155,064. This amount was 

chosen because it uses half the supply of mesquite in a 

2,000 ton harvest or all of the mesquite in a 1,000 ton 

harvest. Assuming all is sold, additional net return would 

equal $77,212 to 298,731 (Table 13). 

Pricing Strategies 

At present, the Union lacks a clear strategy for 

establishing buying and selling prices for mesquite. At 

the beginning of the summer, the Union's General Assembly 

meets to determine the amount of credit to request from .the 

bank based on the expected size of the harvest and the 

buying price. The real buying price has been relatively 

stable since 1977 with a slight increase in the last year 

(See Figure 2. Price fluctuations from 1983-1987 may 

reflect rapid inflation and a difficulty determining a real 

price for the exact dates on which mesquite was purchased.) 

There has been no correlation between the current year's 

buying price or selling price and the quantity harvested in 

the current or previous year. • Selling prices have 

fluctuated with a great increase in 1987. 
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If the Union is to increase mesquite sales, a 

system for setting prices is needed based on prices of 

competitive goods (especially sorghum), availability of 

mesquite, and demand for mesquite. It would be advisable 

to keep the price of whole mesquite pods below the price of 

whole sorghum in abundant harvest years and milled mesquite 

at or below the cost of milled sorghum in poor harvest 

years. 

Organizational Changes 

The preceding options for increasing net returns 

show an optimistic future for the mesquite facility. Yet 

these improvements can only take place with improved 

management and greater availability of mesquite pods or 

increased income from other ejido-produced feeds. 

There is considerable difficulty in managing an 

organization of 53 communities, some more than 85 

kilometers apart on dirt roads that are impassable during 

wet periods, without phones, and many without mail service. 

Limited resources on the eiidos present another stumbling 

block to increasing involvement of Union members. Improved 

management will require commitment and enthusiasm from 

Union workers, officers, and assembly members, as well as 

support from staff of the Bancorural, SRA, and SARH. 

Working styles in Mexico tend to be more relaxed 

than in the U.S. Workers at the Union generally have few 
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tasks except during the milling season. They could take on 

more responsibility in the Union operations, such as 

bookkeeping, planning, and promotion of mesquite and other 

eiido products, with encouragement and training. Both 

employees and assembly members of the Union have expressed 

interest in developing skills in these areas, and the 

Bancorural and SRA may be presenting such training 

workshops in the near future. 

The Union's president serves an important role as 

leader and spokesperson at local, regional, and national 

meetings or political events. Because his time is taken up 

with such tasks, there is little opportunity for his direct 

involvement in the daily operations of the mesquite 

facility. This deems it of the utmost importance to give 

administrative duties and training to employees of the 

Union. 

Since the Union currently has only one vehicle, the 

president generally uses this 11-ton truck to go from one 

meeting to the next and from town to the mesquite ware

houses. Unnecessary costs for gas and maintenance are 

incurred in this way. If the Union were to employ a 

production and marketing manager, a second vehicle, 

preferably a fuel-efficient car, could be purchased to 

serve as the transport vehicle for both the president and 

the consultant. Another option would be to hire a trucking 

firm to handle all of the mesquite deliveries to the 



101 

warehouses and to ranchers. In this case, a smaller 

vehicle could be purchased and used for Union business. 

As previously mentioned, the Union desperately 

needs a telephone to enable communication with ranchers and 

feed dealers. This would also be essential if the Union 

plans to expand into the prickly pear fruit business, as 

this would be exported to other Mexican states, the U.S., 

and perhaps other countries. A secure office in town would 

probably be the best option, and would facilitate growth 

into other operations of benefit to the eiidos. It would 

also enable greater participation from ei ido members who 

come to Matehuala by public transportation for business, 

but cannot easily get to the mesquite facility because of 

its location away from town and off most bus routes. 

In addition, the problem of inconsistent 

availability of mesquite pods must be addressed. This 

could be handled organizationally by increasing the number 

of mesquite harvesters through promotion of the Union, set

up of collection and storage points throughout the region, 

and expansion of the Union's harvest area. Storage of pods 

is another option. Finally, as more research is conducted 

on factors affecting mesquite pod production, options for 

improved mesquite management or establishment of mesquite 

plantations may become available. 
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CHAPTER NINE 

CONCLUSION 

This research project evaluated the procurement, 

processing and marketing factors of a small agro-industrial 

cooperative utilizing the pods of indigenous mesquite trees 

in Mexico, thereby shedding light on the feasibility of 

such operations in other semi-arid environments. The study 

indicates that a mesquite livestock feed production plant 

is viable in regions with dense concentrations of mesquite 

trees, a history of pod collection, an established market 

for mesquite within the livestock industry, and a strong 

economic need for seasonal work that produces supplementary 

income. As these factors do not apply to all semi-arid 

environments, an in-depth analysis of each of these areas 

should be conducted before considering the establishment of 

such a facility. 

The Union's mesquite facility in Matehuala has 

proven itself to be beneficial for rural eiido communities, 

both those in San Luis Potosi which belong to the Union and 

those in southern Nuevo Leon which provide the bulk of the 

mesquite pod harvest. Since the formation of the Union, 

36% of the eiido residents interviewed in this study began 

harvesting pods for sale and have thereby increased their 

family's cash income. The Union has also been of benefit 
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to livestock owners who wish to feed mesquite to their 

stock and need a reliable local source. Several improve

ments, as outlined in Chapter Eight, would enable the Union 

to increase its returns. These options, which must 

necessarily be coupled with improved management and more 

stable pod supply, would increase the profitability of the 

mesquite cooperative, thereby increasing the return to 

ejido residents. Through this process, the Union could 

eventually raise sufficient capital to meet their mesquite 

purchasing needs the following harvest season. This is a 

necessary step in order for the Union to become independent 

of Bancorural loans and to embark on other agroindustrial 

projects of benefit to the eiidos. 

Mesquite shows great potential as a multiple-use 

resource in dryland areas, but further study is needed in 

the areas of pod production, nutritional qualities, 

management of native stands, plantation establishment, 

agroforestry and silvo-pastoral systems, and economic 

comparisons of mesquite with other dryland production 

options. 

In the area of pod production, there is a great 

need to understand the factors causing the dramatic 

fluctuations in yields. In particular, the possible 

alternate year bearing pattern in mesquite should be 

investigated. More attention should be paid to climatic 

factors, especially spring freezes and precipitation, which 
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may affect pod yields. A long-term study of yields is 

needed to identify methods for improving production and to 

enable more realistic plans for development of the 

industry. 

Cultural methods for improving yields, especially 

low capital, labor-intensive techniques should be con

sidered for management of native stands. Pruning methods 

in particular may be viable because pruning is already 

commonly practiced for the harvest of fuelwood. Large 

scale fertilization or insect control would not be 

practical on wild mesquite stands. 

Ballmoss may pose a special threat to mesquite in 

north central Mexico and south Texas. Ecology and 

management of this epiphyte should be studied, especially 

in relation to pod yields. 

Mesquite plantations show great promise in dryland 

areas, and interest in this area has been expressed by both 

private individuals and government agencies in San Luis 

Potosi. The Altiplano is an ideal location for research 

and development of mesquite plantations because of the 

knowledge and interest in mesquite, the ecology and 

climate, the availability of land and labor, and the 

potential for mesquite to be further utilized in economic 

development efforts. Improved pod and/or wood yielding 

varieties suitable for this and other regions need to be 
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identified, along with management techniques as mentioned 

above. 

In order to increase mesquite harvests in the 

Altiplano. it would be useful to determine if additional 

mesquite pods are available for harvest in particular 

regions. If this is the case, an analysis of factors that 

discourage harvesting would be of interest. Further 

investigations into the comparison costs and benefits of 

mesquite and other crops, such as prickly pear, buffalo 

grass, and common agricultural crops would be of value. 

In conclusion, mesquite pods represent an important 

natural resource for poor, rural families in dryland 

Mexico, as well as a desirable livestock feed product for 

ranchers. Through the efforts of the Union de Eiidos. 

along with help from various government agencies, a 

successful project has been put into place which can serve 

as a model for other community development projects in 

mesquite-producing regions. Such an innovative approach to 

produce income through natural resource utilization is 

worthy of attention from natural resource managers, 

government agencies, rural communities, and others involved 

in development work. 
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APPENDIX B 

Guide to Spanish Abbreviations 

COTECOCA — Comision Tecnica Para la Determinacion de 
Coeficientes de Agostadero. Technical Commission 
for Determination of Carrying Capacity. A branch 
of SARH set up to evaluate the rangelands. 

IIZD — Instituto de Investigaciones de Zonas Deserticas. 
Insitute of Research on Desert Zones. A department 
of the UASLP. 

INIFAP — Instituto Nacional de Investigaciones Forestales, 
Agricolas y Pecuarias. National Institute of 
Forestry, Agriculture, and Livestock Research. The 
research branch of SARH. 

SAG — Secretaria de Agricultura y Ganaderia. Secretary 
of Agriculture and Livestock. The predecessor to 
SARH. 

SARH — Secretaria de Agricultura y Recursos Hidraulicos. 
Secretary of Agriculture and Hydraulic Resources, a 
federal agency. 

SRA — Secretaria de Reforma Agraria. Secretary of 
Agrarian Reform. A federal agency that administers 
the Agrarian Reform Law and provides technical 
assistance to eiidos. 

UAAAN —Universidad Autonoma Agricola "Antonio Narro". 
Autonomous Agricultural University "Antonio Narro". 
One of the leading agricultural universities in 
Mexico, based in Saltillo, Coahuila. 

UASLP —Universidad Autonoma de San Luis Potosi. 
Autonomous University of S.L.P., based in the 
capital of the state. 
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APPENDIX C 

Ejido Members of 
"La Union de Ejidos Productores de la Vaina del Mezquite" 

Municipio of Matehuala 

Cerrito Blanco 
San Jose de la Viuda 
Puerto del Palmar 
El Palmarito 
San Antonio de los Castillos 
Santa Elena de Arriba 
El Vaquero y Anexos 
Noria de los Conos 
Pocitos y Rancho Alegre 
San Jose de los Guajes 
Pastoriza 
San Jose de Ipoa 
Salitrillos del Refugio 
Presa de la Higuera 
San Jose de los Sotoles 
Noria de la Cabra 

Municipio of Cedral 

El Blanco de Arriba 
San Isidro 
Santa Anita del Sotol 
Tanque Nuevo 
Jesus Maria y la Pinta 
Noria de San Pedro 
Rinconada 

Municipio of Villa de Guadalupe 

La Biznaga La Presa y Anexos 
Llano de Jesus Maria El Leoncito y El Muerto 
Santa Rosa y la Masita Guadalupito 
Palo Blanco 

Municipio of Villa de la Paz 

San Carlos 
La Luz 
Piedra Blanca 
Encarnacion de Abajo 
Encarnacion de Arriba 
Santa Lucia 
Arroyito del Agua 
El Mezquite 
Los Angeles 
Maravillas 
Carbonera 
Buena Vista 
San Jose de la Pena 
Estanque de Agua Buena 
Rancho Nuevo 
La Gavia 

Refugio de las Monjas 
Cerro de Flores 
Zamarripa 
Palo Blanco 
San Rafael 
La Cruz 

La Boca 
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APPENDIX D 

Questionnaire Form and Responses 
Mesquite Harvesters 

Number of respondents: 35 

1. Do you harvest mesquite pods? 
94% yes (For own use 100% For sale also 94%) 
6% no. 

2. What quantity did you collect: 
a. in 1987? 7% 2-4 tons 10% <100 kg 83% no harvest 
b. in 1986? 7% > 100 kg 7% <100 kg 76% no harvest 
c. Greatest amount by any family in one year: 14 tons 

3. When did you begin to harvest mesquite pods for sale? 
46% always 14% Before 1950 
4% 1970-1975 36% Since they heard about the Union 

4. How long does it take one person to harvest 10 kg? 
Average: 27 minutes. 

5. Did your parents or grandparents harvest mesquite pods? 
93% yes 7% no For what purpose? 
38% livestock, sales, and own consumption 
38% livestock and own consumption 
25% own consumption only 

6. Why don't you harvest more pods than you do at present? 
83% There are no more to harvest 
7% Work is difficult 
7% Other reasons 

7. Does the production vary from year to year? 100% yes 
Why? 23% freezes 23% eclipses 13% insects 

11% cold weather 9% hail 6% ballmoss 
6% rain at harvest time 4% dry year 
3% high winds 3% north winds 

8. Do some trees produce more pods than others? 100% yes 
Which produce more? 

30% trees near plowed fields 14% young trees 
12% larger trees 10% strong trees 
10% trees in natl. stands 4% trees near water 
4% trees without ballmoss 5% other 
12% doesn't know 
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9. Do you always harvest from specific trees? (e.g. trees 
known to produce more, trees with higher quality pods) 
52% specific trees 48% all trees 

10. Is there a difference in quality of the pods from 
different trees? 100% yes 
How? Texture, Color, Size, Flavor. 

11. What type of pod is best for livestock? 100% any type 
What type is best for human consumption? 
71% sweet pods 29% don't prepare foods from mesquite 

12. How many times a year does mesquite produce pods? 
100% once a year 
In what months is the harvest? range of responses 
from June 24 through August. 

13. What regions have the greatest pod production? 
Dr.Arroyo & Mier y Noriega mentioned most frequently. 

14. What type of livestock do you own? 11% no livestock 
Of those with stock: 49% goats 31% cattle 20% equines 
How many? Goats: Range of 1 to 95. Avg. = 32. 

Cattle: Range of 1-10. Avg. = 3. 

15. Aside from mesquite, what do you feed your stock? 
In order of most frequent mention: Strictly range, 
corn stalks, alfalfa, bran, prickly pear pads, agave, 
barley, sorghum, wheat, cholla fruit, poultry manure, 
prepared feed. 

16. How much do you spend per month for feed? 
83% nothing 17% Range from U.S.$2.85 to 
19.00/head/mo. 

17. If you use mesquite to feed stock, how do you use it? 
79% feed whole pods 21% feed mesquite flour 

18. If you buy mesquite pods or flour, where do you buy 
it? 50% at the Union 33% in the eiido 17% other 

19. How long have you been feeding mesquite pods to 
livestock? 97% always 3% began in last five years 

20. Why do you like to feed mesquite? 
42% good gains 16% good for milk production 
16% inexpensive 10% very palatable 
10% good overall results 5% good for animal's coat 
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21. Have mesquite consumption ever caused problems in your 
stock? 59% no 41% yes 
If so, what type? Constipation, choking when 
ruminating, causes worms, too "hot", death from 
intestinal obstruction. 

22. If milled flour was easy to obtain, would you buy it 
for your stock? 38% yes 38% already buy it 

8% no 14% doesn't know 

23. How much would you be willing to pay for mesquite 
flour? range from 25-150 pesos/kg and any price 
cheaper than bran. 

24. Is mesquite an important feed for your stock on the 
range? 55% yes 45% don't pasture stock 

25. Are there more or less mesquite trees here now than 15 
years ago? 44% less 37% more 19% same amount 

26. Do you give mesquite trees any special care to 
increase pod production? 80% no 20% yes 
If so, how? 57% prune to increase strength 

29% prune and weed to facilitate harvest 
14% remove ballmoss 

27. What fuel do you use in your house for cooking? 
65% wood and gas 35% fuelwood only 

28. How does your family make a living? 
44% agriculture 
18% collection of indigenous plants 
17% livestock 
13% wage-earning jobs 
4% mining limestone on the eiido 
3% harvest of buffalo grass seeds 

29. In the last ten years, have you or other family 
members left the state to find work elsewhere? 
59% have migrated to the U.S. and w/in Mexico 
31% have worked within Mexico only 
10% have never migrated for work 
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APPENDIX E 

Questionnaire Form and Responses 
Mesquite Feed Dealers 

Number of respondents: 12 

1. Do you buy mesquite whole or milled? 
92% whole 8% milled 

2. Where do you buy it? 
83% directly from ejidos 
67% from the Union 
8% from harvesters who come by the dealer's feed 

store or home to sell pods 

3. In what months do you buy? 
50% generally, late July-September 
50% generally, August-October 

4. At what price did you buy in 1987: 
Range of 60 to 110 pesos/kg. Avg. = 87 pesos/kg. 

At what price did you buy in 1986? 
Range of 50 to 70 pesos/kg. Average = 57 pesos/kg. 

5. How much mesquite did you buy in 1987? 
Range of 0 to 20 tons. Avg. = 6 tons. 

How much mesquite did you buy in 1986? 
Range of 0 to 2000 tons. Avg. = 324 tons. 

6. If you buy pods whole, do you mill it yourself? 
67% yes 33% no 

a.*' What type of mill do you own? 100% hammer mills 
b. How long do you dry pods before milling? 

Dry to 8-13%. 
c. What problems do you have in milling mesquite and 

what do you do to avoid them? 
Mills can clog. Dry thoroughly. Add small amount 
of dried corncobs. Mill mesquite with other feeds. 

7. Do you have problems with insects or fungus when you 
store mesquite? All expressed they had some, but not 
major problems. Suggest milling as soon as possible, 
selling as soon as possible. All but one preferred not 
to fumigate. 

8. Do you sell mesquite in mixed feed formulations? 
67% no 33% yes 
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What type? 50% whatever client requests 
50% other 

e.g. Wheat, barley, corn, sorghum, phosphorous, and 
calcium with 10% mesquite or molasses for pigs, cattle 
and sheep; 80% sorghum with 20% mesquite for dairy 
cows. 

9. At what price did you sell mesquite in 1987? 
Range of 80 to 160/kg for whole pods. Avg = 140. 
Only price given on milled pods was 230/kg. 

10. From where do your clients who purchase mesquite flour 
come? 80% from other states, including Aguascalien-
tes, Zacatecas, Jalisco, Nuevo Leon, Guanajuato. 

11. What time of year do you sell most mesquite? 
90% all year 10% in the winter 

12. Have you heard of any livestock problems of toxicity 
or illness caused by mesquite consumption? 
70% no 30% yes 
Problems: diarrhea, indigestion, intestinal blockage 

13. Do you believe the supply of mesquite will be smaller 
or greater in the future? 
75% smaller 25% greater 
Why? Population growth is causing clearing of 
mesquite, a lot of trees have been cut for furniture, 
fuel, and charcoal, the mines have cut many trees, 
ballmoss is reducing production, eclipses and freezes 
are reducing production. 
People have no other alternatives for earning a living 
so harvests will increase. 
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APPENDIX F 

Questionnaire Form and Reponses 
Livestock Owners/Ranchers 

Respondents: 8 private ranchers and 31 eiido livestock 
owners 

1. To what type of livestock do you feed mesquite? 
38% cattle 25% horses 19% sheep 
12% goats 6% mules 

What breeds? 
Cattle: Criollo, Cebu, Sta. Gertrudis, Charolais, 

Hereford, Angus, Beefmaster 
Sheep: Rambouillet, Rambouillet x Suffolk 
Goats: Criollo, Criollo x Grenadine 

2. In what form do you feed mesquite? 
45% milled 27% whole pods 
18% both 9% neither 

Do you own your own mill? 55% yes 45% no 

3. Why do you feed mesquite pods to your livestock? 
25% good gains 19% highly palatable 
19% good overall results 12% high protein content 
12% good to feed just before selling 
6% veterinarian recommended it 
6% gives better results than any other feed 

4. Where do you buy mesquite pods? 
56% directly from ej idos 19% private vendors 
12.5% Union de Ejidos 
12.5% pay people to harvest from own land 

5. What quantity did you buy in: 
1987: From 0 to 80 tons. Average = 34.5 tons. 
1986: From 30 to 400 tons. Average = 98 tons. 
Most ever bought in one year by single rancher: 
3,100 tons. 

6. Prices paid in 1987: 30-150 pesos/kg. Avg. = 104. 

7. Do you have any special formulations for mixing 
mesquite with other feeds? 
For cattle: 
Mill 60% poultry manure, 25% bran, 15% mesquite. 
Mill 30% corn stalks, 25% corn kernels, 10% poultry 
manure, 25% alfalfa, and 10% mesquite. 
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Mill 40% sorghum, 20% corn stalks, 20% poultry manure, 
20% mesquite, and add 10 kg salt/ton. 

Mill equal parts of sorghum, corn, and mesquite and 
feed along with a mix of 2 0% dry corn stalks and 80% 
alfalfa mixed with mineral salts and bone. 

For dairy cattle in particular: 
Mill 75% mesquite, 15% bran, 10% corn and feed along 
with equal parts of green alfalfa, corn silage, 
scorched prickly pear pads, and agave. Supplement 
with iodine, copper, potassium, bone meal and salt. 
For sheep: 
Mill 40% sorghum, 20% poultry manure, 20% alfalfa, 20% 
mesquite, and 10 kg salt/ton. 

8. How does the price of mesquite compare to the price of 
comparable feeds? 66% same cost 

33% more expensive 

9. Have you ever had any problems in feeding mesquite to 
your livestock? 67% no 33% some problems 

• 
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