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Development Policy, Forests, and Peasant Farms: 
Reflections on Huastec-managed Forests' 
Contributions to Commercial Production 

and Resource Conservation1 

JANIS B. ALCORN2 

The Huastec Indians of northeastern Mexico manage their forests in an indig- 
enous system that integrates commercial and subsistence production. Elements of 
primary and secondary forest coexist with introduced species in this diverse silvi- 
cultural structure which complements the swidden and permanent agriculturefields 
of the Huastec farmstead. The forest's direct production of the food, timber, and 
fuel resources discussed here buffers the Huastec peasant family against market 
fluctuations and the failed harvest of a single crop. The Huastec system offorest 
management offers an alternative pattern to the agroforestry and plantation schemes 
now being suggestedfor development in the tropics. It is an alternative that provides 
protection for wild genetic resources while it contributes to the combination of 
commercial and subsistence agriculture so important for the successful modern- 
ization of peasant agriculture. The documentation of this system demonstrates 
that ethnobotanists and economic botanists have an important but unrealized role 
to play in the protection of biotic resources and in the development of sustained 
yield agroecosystems for peasants. The contributions of ethnobotanists are partic- 
ularly valuable because they can find where and why useful wild species persist in 
agroecosystems. A greater effort to direct the attentions of policy makers to the 
value of ethnobotanical knowledge is needed. 

The Green Revolution has failed to fulfill all it promised; peasants have been 
displaced from smallholdings and their living standards continue to fall (e.g., 
Dahlberg, 1979; Frankel, 1971; Humphrey and Buttel, 1982; Perelman, 1977; 
Scott, 1976; Sharma, 1973; Taussig, 1978; Vermeer, 1976; Wilkes and Wilkes, 
1972). Deforestation is proceeding at disastrous rates, and invaluable genetic 
resources are rapidly being lost (Myers, 1980; Oldfield, 1984). What have eco- 
nomic botany and ethnobotany to offer policy makers determined to halt these 
trends? Are the goals of these disciplines simply academic-to capture on paper 
data about the uses of exotic plants, investigate the properties of these plants, and 
develop "new" economic plants isolated from the natural and social contexts of 
the agroecosystems into which they are to be integrated? Can economic botanists 
and ethnobotanists do no more than document genetic resources and protest 
against their loss? Or can they play a critical role in solving the twin dilemmas 
of genetic resource conservation and peasant agriculture development? 

In an attempt to learn from the Green Revolution's failures, agricultural re- 
searchers have shifted their emphasis from simply developing high-yielding cul- 
tivars toward developing crops and agricultural structures that are better adapted 
to the natural and social conditions of peasant farmers (Baker et al., 1983; Janzen, 
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1973; Plucknett and Smith, 1982; Rhoades and Booth, 1983), farmers who work 
an estimated 60% of the world's cultivated land (Cox and Atkins, 1979). While 
attention has been directed toward improving the productivity of traditional 
swidden agricultural systems, raised fields, and kitchen gardens (e.g., Clarke, 1976; 
Gliessman et al., 1981; G6mez-Pompa and Golley, 1980; Grandstaff, 1978; 
Greenland, 1975; Stavrakis, 1978), modernization of traditional forest manage- 
ment systems has not been seriously explored. 

Silvicultural systems offer an alternative means for the development of forested 
lands-lands that are increasingly being clear cut for eventual use as pastureland 
as the "pastoral front" follows on the heels of the "agricultural and extractive 
fronts" in Amazonia (Aspelin, 1975) and Central America (Myers, 1980; Nations 
and Komer, 1982). Permanently forested plots can complement other agricultural 
enterprises while protecting the natural resources of water, soil and forest, thus 
following the "conservation-based rural development" guidelines of the World 
Conservation Strategy (IUCN, 1980). Forestry industry and World Bank spokes- 
men, however, assert that natural forest management (that would conserve forest 
genetic resources) is economically "impossible" (Gregersen, 1981; Long and John- 
son, 1981; Spears, 1981) despite Leslie's (1977) assertion that too little is known 
about tropical forests and their behavior under management to make such a 
decision. They claim that on most sites plantations and conversion forestry can 
filnction as well as natural forests to protect soil and water resources. Foresters 
acknowledge that the conservation of forest genetic resources is important, but 
they generally refer that responsibility to the state (Brewer, 1981; Long and John- 
son, 1981). 

Recently foresters have been urged to assume a new role in rural development, 
a role that integrates silviculture with agriculture development (Flores Rodas, 
1981; Spears, 1981). In its new role, forestry is primarily envisioned as a way to 
bring jobs to the countryside. This development strategy is intended to improve 
rural conditions by 1) paying wages to those who harvest and process timber, and 
2') contracting to pay wages or permit food production on company/state land in 
return for establishing trees in "social" or "departmental" taungya agroforestry 
systems (Adeyoju, 1976; Budowski, 1981; Spears, 1981). This strategy of con- 

verting peasants into a rural labor force can, however, create new problems (e.g., 
Grossman, 1981; Gudeman, 1978; Segerstrom, 1976; Taussig, 1978; Wasser- 
strom, 1977, 1978). If forestry projects are to succeed at improving the quality 
of rural life, they must be coupled with efforts to protect the peasant/laborer's 
subsistence base and the integrity of his community. Those efforts do not nec- 
essarily require development of reliable, federally-backed social security, unem- 
ployment benefits, and company towns ("forest villages" -Segerstrom, 1976); 
rather, use could be made of an existing indigenous resource: small farms in 
closely integrated communities. Taussig (1978) demonstrates that peasant and 
capitalistic agriculture can have a symbiotic relationship if the potential for ex- 
ploitation (intentional or unintentional) of the peasant labor force is controlled. 

Tropical forestry development efforts not only operate in different types of 
forests than does forestry in temperate zone industrialized countries, they operate 
in a different social milieu. Given this context, forestry could play a different, 
complementary role in rural development by developing and improving peasant- 
managed forest plots to modernize small farms. This type of forestry would 
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integrate food and tree production in a way different from scaled-down versions 
of corporate or state-dictated agroforestry; it would be built upon traditional 
silvicultural systems that use natural forest management techniques "impossible" 
for commercial forestry enterprises; and it would help preserve the indigenous 
forms of social security provided by peasant communities (e.g., Scott, 1976). It 
would work with peasants as peasants instead of transforming them into laborers. 
It would utilize the ecological wisdom of traditional agriculture instead of imposing 
temperate zone patterns onto the tropics, and it would utilize the myriad of tropical 
tree-borne and perennial crops. (In the tropics, unlike in the temperate zone, 
perennial plants and trees bear a significant part of the agricultural produce. 
Maintenance of these crops is generally less capital- and labor-intensive in com- 
parison with annuals, yet development programs have promoted the replacement 
of perennials with annuals [e.g., Taussig, 1978].) Managed forest plots on the 
"moder" small farm would also function to protect genetic diversity. And their 
inclusion on the moder small farm would contribute to the continued viability 
of peasant-run agricultural operations because such managed forest plots could 
function to integrate the production of commercial and subsistence goods. 

In the face of the problems created by the spread of capitalistic agriculture into 
communities evolved around subsistence agriculture (e.g., Frankel, 1971; Gude- 
man, 1978; Taussig, 1978), some investigators (e.g., Grossman, 1981) imply that 
commercial agriculture must be kept out of traditional subsistence agriculture 
systems (an attitude that often strikes Third World dwellers as paternalistic), but 
others (e.g., Grandstaff, 1978) recognize that traditional agriculturalists should 
not be refused the benefits of participation in the "moder world." If continued 
direct production of basic household needs is included as an integral goal of small 
farm "modernization" projects, many of the detrimental effects of agricultural 
commercialization (e.g., worsened inequality of food distribution-George, 1977; 
Lappe and Collins, 1978) can be prevented (Baer, 1983; Fleuret and Fleuret, 1983; 
Grandstaff, 1978). 

To achieve rural development without destroying valuable resources and with- 
out transforming peasant families into laborers dependent on jobs for their sub- 
sistence (laborers who, upon losing land and satisfactory employment, form the 
growing jobless class on Third World city edges), policy makers need to inform 
more fully their "top-down" policies with knowledge of the "bottom" and "ex- 
ternal" sectors. First they must have a knowledge of peasant needs as they are 
perceived by peasants, the resources available to peasants, and the means to 
identify new needs as they evolve under the process of development. Second, they 
need a commitment to addressing peasant needs: appropriate technology, subsis- 
tence and income, production of items important for their welfare (e.g., food and 
water well-drilling equipment, not soft drinks and televisions), and protection 
from those intent on exploiting peasants as cheap sources of labor or displacing 
them from their land. Third, policy makers must understand the world economic 
system and how its networks as well as those of local politico-economic institutions 
can affect the outcome of local development projects. Fourth, policy makers need 
a knowledge of their natural resources, and, fifth, they must be committed to 
preserving those resources through conservative utilization and protection. The 
resources recognized must include not only the sort noted by developed countries 
(primarily oil, gas, and minerals) but especially those relevant to the nation's 
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peasant population-including essentials like firewood resources, surface water 
resources, soil, and medicinal plants (Anonymous, 1978). Sixth, policy makers 
must be conscious of how the dominant culture's status values can foil the ac- 
ceptance of locally appropriate agroecosystems (e.g., the high status of cattle ranch- 
ing and large mechanized farms, and the low status accorded wild food con- 
sumption and firewood use in many parts of the world) and make active efforts 
to change those biases. Finally, policy makers at the top levels of government 
must understand the complexities of resource management decision-making as 
they are manifested not only at the top levels of government and industry (Brewer, 
1981; Gregersen, 1981), but also at the local levels of government and at the 
peasant "end-user's" level-levels where decisions are made about how the pol- 
icies passed down from the top are actually implemented. 

Ethnobotanists and economic botanists can't solve social or politico-economic 
problems associated with development goals but they can provide critically im- 
portant information for policy makers. Economic botanists are uniquely qualified 
to identify and develop "new" economic plants appropriate for integration into 
sustained-yield agroecosystems. Economic botanists and ethnobotanists also iden- 
tify genetic resources needing protection. Their participation is especially valuable 
in national efforts to characterize the variation and origins of the many tropical 
plants whose products are marketed regionally but rarely enter world commerce 
(e.g., in Mexico, programs at Instituto Nacional de Investigaciones sobre Recursos 
Bi6ticos and the Unidad de Investigaciones sobre Recursos Geneticos Vegetales 
at the Universidad Nacional Autonoma de Mexico). Such resources are of little 
concern to the commercial-crop gene banks maintained by industrialized, tem- 
perate zone countries but of vital interest to nations concerned with creating 
indigenous paths of agricultural development that free them from having no choice 
but to follow foreign advice (derived from experiences under the social and natural 
conditions of industrialized, temperate zone countries) and develop export agri- 
culture for foreign interests if they wish to improve agricultural production. In 
these roles, economic botanists and ethnobotanists have made and will continue 
to make important contributions to development. It is less widely recognized, 
however, that local ethnobotanical data are particularly valuable to policy makers 
if they include information about where the resource is available in existing 
agroecosystems, the sort of management practices used (if any) to maintain its 
presence, and the reasoning that informs management. Because ethnobotanists 
work at the "interface between human societies and their environment" that is 
agriculture (Dahlberg, 1979), they are especially qualified to investigate indigenous 
agroecosystems to document local crops, to find where and why natural vegetation 
persists, and to determine if elements of natural vegetation persist because of 
limited technology, local topography, labor requirements, indigenous conserva- 
tion rules, pest-protection beliefs, logistical considerations, perceived needs (Al- 
corn, 198 lb), etc., or simply serendipity. 

Peasants play an active role in agricultural development and genetic resource 
conservation, but that role and its potential go largely unappreciated. Policy mak- 
ers tend to view peasants as an inert population upon whom their own plans are 
imposed and neglect to note how peasants respond to and direct the development 
resulting from those plans. The international forestry industry tends to view the 
land and resource rights of people living in areas conceded to timber companies 
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as an inconvenience, a "challenge" hampering corporate profits (Adeyoju, 1976; 
Long and Johnson, 1981). And while peasants are responsible for maintaining 
major in situ repositories of crop germplasm-repositories upon which our gene 
banks and improved crops have been built (Oldfield, 1984; Wilkes, 1983), many 
biologists and conservationists perceive peasants as adversaries; small farmers 
have been designated "the most important factor in conversion of tropical moist 
forests" (Myers, 1980). In their zeal to protect virgin forest, biologists have failed 
to consider options for the vegetation not protected in reserves, the vegetation 
worked by peasants who live in its midst. While establishment of national forest 
reserves is a critical step toward wild genetic resource conservation (IUCN, 1980), 
forest patches integrated into agroecosystems on a regional or national scale would 
provide an additional haven for many wild species. Managed forest plots would 
not replace forest reserves but they would contribute to the success of forest 
reserves by providing an alternate source from which peasants could harvest useful 
plants (Denevan, 1981). 

SOCIAL AND NATURAL SETTING OF HUASTEC-MANAGED FORESTS 

In this paper I will describe briefly the forest management system of the Huastec 
Indians of northeastern Mexico as a specific example of a traditional peasant 
silvicultural system amenable to development worldwide. This information is the 
result of ethnobotanical research on agriculture decision-making and plant use 
carried out among the Huastec for 15 months between 1978 and 1983. Details 
of methodology can be found in Alcorn (1984). While peasants are a very het- 
erogeneous group (Harriss, 1982), the Huastec share many characteristics with 
other peasants in the moist tropical regions of the world (Hunt, 1979; Roseberry, 
1976; Scott, 1976). The household is the unit of production and consumption, 
and agricultural decisions reflect concern for spreading risks in order to maintain 
a margin of safety. In addition to producing agricultural crops for their own 
subsistence, the Huastec also produce a surplus product which is appropriated 
into a larger economic system. And, as in many peasant societies, wage labor also 
contributes to household income. 

The Huastec live at altitudes from 50-500 m on the eastern slope of the Sierra 
Madre Oriental in northeastern Mexico, primarily in southeastern San Luis Potosi 
and northern Veracruz states. The particular species that are integrated into Huas- 
tec-managed forest plots are dependent upon the region's history and upon the 
local natural and politico-economic environment. Although agricultural fields and 
secondary vegetation dominate the area today, tropical moist forest (bosque trop- 
ical perennifolio) once covered most of the region (Rzedowski, 1966, 1978). 
Brosimum alicastrum Sw. (ramon) is the dominant species of Huastecan forests. 
Bursera simaruba (L.) Sarg., Carpodiptera ameliae Lundell, Ceiba pentandra (L.) 
Gaertn. (kapok, ceiba), Celtis monoica Hemsl., Dendropanax arboreus (L.) Decne. 
& Planch., Diospyros digyna Jacq. (black persimmon), several species of Ficus, 
Garcia nutans Rohr., Heliocarpus donnell-smithii Rose, Manilkara achras (Mill.) 
Fosberg (chicle, sapodilla, sapote), Mastichodendron capiri (A.D.C.) Cronq. var. 
tempisque, Pithecellobium arboreum (L.) Urban, Pouteria hypoglauca (Standley) 
Baehni, Protium copal (Schlecht. & Cham.) Engl. (copal), Spondias mombin L. 
(hog plum), Tabebuia rosea (Bertol.) DC., Trichilia havanensis Jacq., and Zue- 
lania guidonia (S.) Britt. & Millsp. are among the other characteristic species 
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(Rzedowski, 1966). All these trees have economic value for Huastec peasants and 
are included in managed forest plots. 

Like many of the world's peasant households, the average Huastec household 
operates a small plot of land-usually around 6 ha. One household's plot is usually 
divided into swidden milpa-fallow cycled fields for the production of maize, 
sugarcane fields for the production of marketable raw sugar by household cottage 
industry, a dooryard complex, gardens, and managed forest plots called te'lom. 
In one representative Huastec farming community covering 400 ha, approxi- 
mately 1/2 of the land was in milpa-fallow cycled lands, 1/4 in sugarcane, and /4 in 
te'lom. Forest management is integrated into the total agricultural enterprise of 
the Huastec household, and the te'lom's success as a peasant agricultural structure 
is dependent upon that integration. Details on the integration of te'loms into the 
particular agroecosystem of the Huastecs can be found in Alcorn (1984). 

The Huastec term te'lom literally means "group of trees" (Fig. 1). Te'loms are 
located by choice on steep slopes and ridges where they prevent erosion, or as 
greenbelts along creeks where they create a pleasant shady place for bathing, 
washing clothes, and social recreation as well as protect the quality of the water 
supply. As a general category, te'lom covers a wide variety of agricultural structures 
that share the common attribute of containing trees primarily. Unlike the orange 
groves that have replaced natural forests in many similar areas of eastern Mexico, 
a given te'lom is not uniform from border to border, nor is one te'lom identical 
to another. How has this structure been created? 

HUASTEC FOREST MANAGEMENT 

It has been noted that information on traditional agricultural practices and 
indigenous ecological knowledge is important for the development of modern 
sustained-yield agroecosystems (Glass and Thurston, 1978; Gliessman et al., 1981; 
Posey, 1983; Vermeer, 1976). Yet, one of the most important lessons from tra- 
ditional agriculture has been overlooked: peasants view natural processes and 
elements of the natural flora as resources to be exploited, not simply as impedi- 
ments to agriculture (Alcorn, 1981 a; Chacon and Gliessman, 1982; Gordon, 1982). 
In the te'lom, arboriculture and natural forest management are integrated to 
produce forest plots that commonly contain elements of primary and secondary 
vegetation as well as introduced species. The amount of active intervention in 
natural processes and the species present in a particular te'lom vary according to 
topographical, historical, market-related and personal factors. Most te'lom re- 
sources are managed only casually. Useful plants that arise naturally are selectively 
allowed to mature to productive size. If a desired species does not, or cannot 
volunteer, or does not volunteer where it is desired, a person will plant or trans- 
plant it into the te'lom. Thus, the number of useful species in a te'lom increases 
slowly as some are planted or transplanted and others arise spontaneously and 
are spared. Unwanted plants irregularly removed include 1) plants that are seen 
as "weeds," i.e., those individuals that are thought to lower the production of 
neighboring resources, 2) tall trees that might be felled by high winds-thus en- 
dangering other resources, and 3) unproductive fruit trees. The owner's production 
priorities influence which species fall into the first category. Priorities may be 
different in different parts of a te'lom. For example, some households manage 
certain sections for firewood, others for construction resources, and others for 
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Fig. 1-2. Fig. 1. A typical, casually managed te'lom in San Antonio municipio, San Luis Potosi. 
Coffee, mangoes, and avocados are scattered amidst elements of natural vegetation that provide food, 
medicine, fuel, construction materials, and utilitarian resources for the Huastec peasant household. 
Fig. 2. A typical te'lom managed more intensively for coffee production in Aquism6n municipio, San 
Luis Potosi. Native Chamaedorea elegans (parlor palm) has been protected and planted here for its 
leaves, which can be sold for local use and for its seeds purchased by merchants. Spared native trees 
shade the coffee. Brosimum alicastrum (ram6n), believed by Huastec to be the "maize" of their 
ancestors, is visible to the right. Thousands of uncollected ram6n seeds lie scattered among the dry 
leaves on the floor of this te'lom. An extended drought has left coffee (to the left) wilted and many 
other species leafless. 
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coffee production. In each of these sections, however, other species are tolerated. 
An avocado zone, for example, is not a clean orchard of evenly-spaced avocado 
trees; it is a zone containing an array of species but having a high concentration 
of avocado trees. Weeding is not usually carried out continuously and rigorously. 
"Useless" plants and "weeds" (plants that might be weeded out if weeding were 
done really rigorously) are commonly a part of the te'lom; their presence does 
not worry the owner. If the owner is seriously interested in commercial production, 
however, weeding is done more regularly-once or twice a year. 

HUASTEC FOREST PRODUCTS 

Typically, there are over 300 species found in a te'lom plot. A complete list of 
te'lom species, their Huastec uses, annotations of published accounts of the species' 
uses elsewhere, as well as details on te'lom establishment and maintenance have 
been published in Spanish (Alcorn, 1983). Further information on specific plant 
uses can be found in Alcor (1984). A dictionary of Huastec plant names is also 
available (Alcorn and Hernandez V., 1983). 

Thirty-three species found in the te'lom are used as construction resources. The 
leaves of Licaria capitata (Schlecht. & Cham.) Kostermans, Alcorn 2873, TEX, 
provide a superior roofing material. House walls are made from a number of 
species but most frequently from the native bamboo, Guadua aculeata Rupr. ex 
Fourn., Alcorn 2639, TEX, which is planted and protected in te'loms. The te'lom 
trees most often used as housepost resources are Diphysa robinoides Benth., Alcorn 
1810, TEX, Piscidia piscipula (L.) Sarg., Alcorn 2219, TEX, Cordia alliodora (R. 
& P.) Oken, Alcorn 2514, TEX, and Harpalyce arborescens A. Gray, Alcorn 1963, 
TEX. The species used most commonly for house beams are Chrysophyllum 
mexicanum Brandegee, Alcorn 2183, TEX, Cupania dentata DC., Alcorn 2526, 
TEX, and Zuelania guidonia, Alcorn 2952, TEX. The bignoniaceous vines Cydista 
potosina (K. Schum. & Loes.) Loes., Alcorn 3199, TEX, and Melloa quadrivalvis 
(Jacq.) A. Gentry, Alcorn 2928. TEX, are commonly used for lashing, and the 
jackrafters of the traditional round roof are made from another te'lom vine- 
Petastoma ocositense (Donn. Smith) Kraenzl., Alcorn 3350, TEX. The construc- 
tion materials produced in the te'lom are both used by the household and sold 
to neighbors and townspeople. 

There are 65 species in the te'lom used for utilitarian purposes in and around 
the farmstead. Firewood scavenged from dead wood and culled trees in the te'lom 
is used in the hearth and in the cottage industry of sugar manufacture. Te'lom- 
produced firewood is also sold to townspeople. (Firewood harvesting pressure on 
the te'lom is relatively light because the major portion of Huastec firewood is 
harvested from swidden cornfield-fallow cycled fields.) In addition, particular 
te'lom species have utilitarian uses. Baskets are made from Heteropteris beechey- 
ana Juss., Alcorn 2216, TEX, Smilax aristolochiifolia Mill. (Mexican sarsaparilla), 
Alcorn 2751, TEX, and Tetrapteris schiedeana Cham. & Schlecht., Alcorn 2185, 
TEX. Eupatorium albicaule Sch. Bip. ex Klatt, Alcorn 3034, TEX, Jacobinia 
spicigera Bailey, Alcorn 2640, TEX, and Mucuna argophylla Standley, Alcorn 
3346, TEX, are used for dyes. Numerous species are used for household and 
farmstead tools. For example, mortars are made from the trunks of Carpodiptera 
ameliae, Alcorn 1667, TEX, and Enterolobium cyclocarpum (Jacq.) Griseb. (ear- 
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pod tree), Alcorn 2512, TEX; scoops are made from the wood of Bombax ellip- 
ticum HBK., Alcorn 3127, TEX; tool handles are made from Ehretia anacua 
(Berl.) I. M. Johnst. (sugarberry), Alcorn 2581, TEX; and loom parts are made 
from Chioacocca alba (L.) Hitchc., Alcorn 1652, TEX, Manilkara achras (chicle), 
Alcorn 1965, TEX, and Wimmeria concolor Schlecht. & Cham., Alcorn 2355, 
TEX. The flexible limbs of Bauhinia mexicana Vog., Alcorn 1679, TEX, and 
Eugenia capuli Schlecht. & Cham., Alcorn 1943, TEX, are used for making traps. 
Pithecelobium dulce (Roxb.) Benth., Alcorn 2772, TEX, is used for tanning hides. 
Fish poisons are extracted from Diospyros digyna, Alcorn 2522, TEX, Salmea 
scandens (L.) DC., Alcorn 2579, TEX, and Sapium sp., Alcorn 2938, TEX; animal 
poisons are made from Ibervillea sp., Alcorn 3348, TEX, and Rourea glabra HBK., 
Alcorn 2763, TEX. The fruits of Sapindus saponaria L. (southern soapberry), 
Alcorn 2509, TEX, are used as soap for washing clothes. House furnishings are 
made from a number of species including Cedrela odorata L. (tropical cedar), 
Alcorn 3295, TEX, Harpalyce arborescens, Melloa quadrivalvis, and Piscidia pis- 
cipula. Other species are used in making musical instruments; for example, Garcia 
nutans, Alcorn 3203, TEX, is used for making drums, and the latex of Castilla 
elastica Sesse (hule), Alcorn 3003, TEX, is employed to cover drum beaters. Some 
of these utilitarian plants are of minor commercial value. The resin of Protium 
copal, Alcorn 2602, TEX, is extracted and used in religious ceremonies as copal 
incense in many parts of Mesoamerica, and in some areas Huastec farmers are 
involved in small scale copal production and hence manage their te'loms for 
copal. Bursera simaruba, Alcorn 2945, TEX, locally used for firewood and other 
general purposes, is occasionally cut by outside contractors who purchase rights 
from the te'lom owner. Commercially valuable Cedrela odorata (tropical cedar, 
Spanish cedar) is planted and protected in te'loms for local use in furniture and 
house construction. 

One half of the medicinal plants used by the Huastec can be found in the te'lom 
(221 species). Many of the species used medicinally have other uses as well. Some, 
like Ruellia brittoniana Leonard, Alcorn 2051, TEX, used for treating headaches 
and fever, and Euphorbia lancifolia Schlecht., Alcorn 2610, TEX, used for treating 
insufficient milk production, sores and aches, are found growing in creekside 
greenbelts. Other te'lom medicinals (followed by some of the conditions they are 
used to treat) include Cedrela odorata (cough, vertigo, gastrointestinal ailments, 
wounds, edema), Chlorophora tinctoria (L.) Gaud. (fustic), Alcorn 1846, TEX 
(fever, kidney pain, cough, traumatic injuries), Dendropanax arboreus, Alcorn 
2771, TEX (colds, malaise, aches), Ficus padifolia HBK., Alcorn 1837, TEX 
(traumatic injuries, sores, dysentery, colds), Heliocarpus donnell-smithii, Alcorn 
2510, TEX (childbirth, gastrointestinal pain, wounds), Rivina humilis L. (rouge 
plant), Alcorn 1542, TEX (intestinal parasites, snakebite, sores, fever), Tabebuia 
rosea, Alcorn 2638, TEX (wounds, sores, malaise, uterine/vaginal cancer), and 
Urechites andrieuxii Muell. Arg., Alcorn 3310, TEX (snakebite, skin fungus, 
wounds). None of these 221 species is sold commercially although many of them 
do have medicinal uses in other parts of their range. 

Domestic livestock are fed fruit and leaves from the te'lom, and animals are 
tied in certain areas of the te'lom during the hot part of the day. Thus, the te'lom 
plays a role in livestock production as well. 
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At the edges of the te'lom, or in small gaps, manioc (Manihot esculenta Crantz.), 
malanga (Xanthosoma violaceum Schott), vanilla (Vanilla planifolia Andrews), 
nopal (Nopalea cf: cochenillifera [L.] Salm.-Dyck, Opuntia spp.), colorin (Ery- 
thrina americana Mill.), and bananas (Musa x paradisiaca L.) are occasionally 
planted. But in the te'lom itself, there are 81 other food-producing plants. Nine 
species produce leaves or flowers that are prepared as greens. Most, like the corn- 
flavored Fernaldia pandurata (DC.) Woodson, Alcorn 3120, TEX, are only used 
for home consumption, but the leaves of one, coriander-flavored Peperomia cf 
maculosa (L.) Hook., Alcorn 1723, TEX, are sold in local markets. The seeds of 
Enterolobium cyclocarpum (earpod tree) are harvested and used for making a 
coffee-like beverage or for stuffing a tortilla-like bread called a bocole. Many of 
the food-producing species yield small snack fruits; for example, Bromelia karatas 
L., Alcorn 3118, TEX, fruits are eaten and used to make pulque. The small fruits 
of Acrocomia mexicana Karwinsky (coyal), Alcorn 3129, TEX, Chlorophora 
tinctoria (fustic), Ehretia anacua, Eugenia oerstedeana Berg., Alcorn 2576, TEX, 
Parathesis serrulata (Sw.) Mez., Alcorn 1673, TEX, Spondias mombin (hog plum), 
Alcorn 2729, TEX, and 36 other te'lom species are commonly eaten as snack 
foods. Other te'lom species produce larger fleshy fruits that are not only consumed 
by the producers but also sold in the market (Fig. 3); for example, Hylocereus 
undatus (Haw.) Britt. & Rose, Alcorn 3358, TEX, produces the very tasty and 
marketable pitaya. Other native American fruits produced in the te'lom for home 
consumption and for sale include ciruelas (Spondias purpurea L.), sapotes (Man- 
ilkara achras), mameys (Pouteria mammosa [L.] Cronq.), black persimmons 
(Diospyros digyna), avocados (Persea americana Mill., P. americana var. dry- 
mifolia [Schlecht. & Cham.] Blake), guavas (Psidium guajava L.), anonas (Annona 
reticulata L.), and the fruits of Mastichodendron capiri var. tempisque, Alcorn 
2054, TEX, and Pouteria campechiana (Kunth.) Baehni, Alcorn 1843, TEX. In 
addition to these native species, the Old World favorites, mangoes (Mangifera 
indica L.) and oranges (Citrus sinensis [L.] Osbeck.) have been integrated into the 
te'lom. Te'lom-produced foods contribute critical vitamins, minerals, fats and 
protein to a tortilla-based diet. Te'loms thus contribute to the "food self-suffi- 
ciency" (Lappe and Collins, 1978) so important for preventing nutritional defi- 
ciencies commonly created by the inequitable distribution of food in developing 
countries (George, 1977). The nutritionally-valuable avocados (Persea americana, 
Persea americana var. drymifolia), mameys (Pouteria mammosa), mangoes (Man- 
gifera indica), ram6ns (Brosimum alicastrum, Alcorn 2376, TEX) and other fruits 
that rot on te'lom floors could also contribute to an improved diet in nearby arid 
parts of Mexico, but these fruits remain of limited commercial value because the 
marketing and distribution infrastructure is undeveloped. 

The most important commercial product of the Huastec te'lom is another Old 
World fruit-coffee (Coffea arabica L.). Huastec te'loms on the steep slopes of 
the Sierra Madre Oriental of Aquismon municipio, San Luis Potosi, are primarily 
managed for commercial coffee production. Regularly-spaced coffee bushes are 
shaded by a canopy of native trees. Noncoffee vegetation is weeded from the 
te'lom floor with a machete once a year. Spared trees in the canopy provide food 
and construction resources. A few other commercially-valuable plants are also 
being cultivated in these coffee finca te'loms. In response to the market demand 
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Fig. 3. Fruits are often harvested for home consumption or market sale while passing through the 
te'lom on the way home. After gathering some fruits of Manilkara achras (sapotes), this Huastec 
housewife paused in an abandoned house-site gap to collect cuttings of Plumeria rubra L., frangipani, 
Alcorn 2999, TEX, for planting in her dooryard. 
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for its seeds and leaves, farmers are protecting and propagating native Chamae- 
dorea elegans Mart. (parlor palm), Alcorn 1832, TEX (Fig. 2). Locally the leaves 
are purchased for festival and altar decoration. Traveling buyers purchase the 
seeds, apparently to propagate plants for nursery and florist use. 

In foothill municipios periodic low temperatures make commercial coffee pro- 
duction more risky. Here te'loms are more natural (Fig. 1); volunteer coffee trees 
are scattered like other useful trees. An understory of saplings and small trees is 
common, as is a layer of herbs and seedlings on the te'lom floor. These foothill 
te'loms are ideally suited for the management of several potentially, commercially 
valuable species. One of these is Garcia nutans, a tree from whose seeds is extracted 
a varnish oil reportedly superior to tung oil (Uphof, 1968). The Huastec do not 
presently protect the tree-it is occasionally used for drum making, and the poi- 
sonous seeds are used as a sort of local Antabuse (disulfiram) to discourage al- 
coholics from consuming liquor. Another tree well suited for commercial pro- 
duction in te'loms is the natural dominant of Huastecan forests-the ramon, 
Brosimum alicastrum. The Mexican National Institute for the Investigation of 
Biological Resources (Instituto Nacional de Investigaciones sobre Recursos Bio- 
ticos) has intensively studied the potential of this species. Brosimum alicastrum 
has multiple uses-its leaves are excellent forage for livestock, and its high-yielding 
nutritious seeds show great promise for livestock feed and human consumption 
(Peters and Pardo-Tejeda, 1982). Locally, the fruit and leaves are fed to livestock 
on the farmstead, the sparse but tasty flesh of the fruits is consumed as a snack 
and the dried seeds are occasionally included in the diet. 

APPLICATIONS TO PEASANT AGRICULTURE DEVELOPMENT 

Agroforestry has received increasing attention from geographers, foresters, and 
ecologists. Many agroforestry structures and methods have been proposed. While 
monocrop plantation-type forestry is still promoted (e.g., Guess, 1979; Mergen, 
1981; UNESCO, 1978), most new proposals are for highly-structured, multicrop 
systems designed for sequential harvest. Traditional agroforesty methods incor- 
porate successional forest regrowth into their enriched fallows (e.g., Denevan et 
al., 1984). Moder agroforestry systems, however, are usually based on swidden 
patterns in which the fallow stage of natural secondary vegetation is replaced by 
tree or shrub crops destined to be removed to reinitiate the relatively short agro- 
forestry cycle (de las Salas, 1979; Hart, 1980; Huguet, 1978; Spurgeon, 1980; 
UNESCO, 1978; Weaver, 1979). The long-term effects of such rotation on soils 
have not been carefully investigated (Nwoboshi, 1981), but it is clear that this 
type of agroforestry does not function to protect natural forest resources. 

The te'lom differs in that while it can be initiated in a milpa fallow and parts 
of it are occasionally slashed and burned to create swiddens, the te'lom is usually 
a more permanent forest structure. The types of utilization and development 
commonly suggested for forest ecosystems (UNESCO, 1978) reflect the forest uses 
of industrialized Temperate Zone nations: hunting for sport, lumbering, and cattle 
grazing. Plantation forestry and conversion planting to produce monocropped or 
mixed stands of a few species are seen as the forestry of choice in areas where 
forests are to be used by humans. The te'lom, on the other hand, includes a great 
diversity of species, and it is managed in a way that causes much less intensive 
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disturbance of natural communities. It changes what has been seen as the major 
problem of tropical silviculture, "understanding and manipulating successional 
vegetation" (Ewel, 1980), into a challenge to use elements of the natural flora and 
the natural successional process as part of the silvicultural system. The personal 
attention to individual plants in te'lom management takes advantage of the peas- 
ant family's participation as "free" labor (something to which large scale silvi- 
cultural operations don't have access) and independent decision-making by each 
worker (something that the decision-making structure of large scale silvicultural 
operations does not permit). The patchy distribution of te'loms in the mosaic of 
Huastec-managed agricultural plots probably also contributes to the ecological 
stability of the entire Huastec agroecosystem (Janzen, 1973). 

The te'lom is a flexible agricultural structure. Over the years, different crops 
have been integrated into the te'lom system but, despite bad years for certain 
tree-borne crops and unpredictable market fluctuations, it has continued to pro- 
vide fuel, food, and other resources for the Huastec family. For the peasant, the 
advantages of a te'lom-like system include 1) its low labor requirements-making 
it a viable complement to other more labor-intensive agricultural structures and/ 
or allowing more free time for participation in wage labor, 2) the production of 
cash for the purchase of manufactured goods, 3) the production of products directly 
useful in the household's subsistence, and 4) risk-spreading diversity important 
for the success of peasant agriculture. It is an agricultural structure that provides 
the advantages of commercial agriculture for the state and the individual; it can 
generate income that can potentially improve standards of living while producing 
products of value to the national economy. But because this system produces a 
variety of products directly useful for the producer unlike many forms of com- 
mercial agriculture, it also contributes to maintaining peasants' subsistence at 
safety levels (Scott, 1976) and helps to prevent the deterioration in the nutritional 
quality of diets that often accompanies a shift to commercial agriculture (e.g., 
Dewey, 1981; Fleuret and Fleuret, 1980). In addition, the te'lom system provides 
a critically-needed measure of protection for renewable natural forest resources 
(Oldfield, 1981), and this makes it an especially attractive system for use in areas 
where resettlement programs are moving permanent communities of peasants 
into forested areas, in areas where forest is freely open for colonization, or in 
areas where some form of te'lom-like forest management is already practiced. 

The te'lom is not designed to provide the sole means of support for its owner; 
it does not approach the short-term productivity of a sugarcane field, for example. 
Rather the te'lom is meant to complement other agricultural structures of the 
farmstead. The te'lom is not managed primarily for maximum cash profits or for 
its value as a source of employment; the goal of its management is to maintain 
the peasant family's access to a diverse assemblage of "free" subsistence goods 
and a supplemental source of income. A modernized agroecosystem including a 
te'lom-like structure would also include permanent and/or short fallow commer- 
cial agriculture fields (possibly including other forms of silviculture) from which 
the peasant's main farm-derived income would come. (While it was once thought 
that all tropical forest soils could not support sustained agricultural use, Sanchez 
et al. [1982] have shown that at least some soils can be put under continuous 
cultivation.) Some members of peasant families operating such modernized agro- 
ecosystems would also be able to take advantage of local wage labor opportunities. 
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If each individual farmstead is to maintain a managed forest patch, then a 
minimal size for land holdings must be established and enforced. Alternatively, 
larger communally-owned forests could also be set aside. In the Huastec system, 
both communal and individually-owned te'loms exist. As families grow, however, 
lands are subdivided, and as individual holdings shrink, te'loms are being cut 
down-unless the family opts to depend more heavily on income from outside 
jobs. 

The Huastec te'lom system provides a basic plan of forest management that 
could be followed anywhere in the world: the integration of introduced commer- 
cially-valuable species and native forest species in peasant-managed forest plots. 
A te'lom-like plot might seem messy or unprofitable to investigators accustomed 
to the scale and decision-making priorities of commercial forestry or commercial 
agriculture, but its establishment and maintenance are compatible with peasant 
needs and peasant decision-making priorities (Barlett, 1980; Hunt, 1979). Despite 
the fact that they are often overlooked by investigators, natural forest product 
exploitation and forest management have been recorded to be part of traditional 
subsistence systems in many parts of the world (e.g., Conklin, 1980; Denevan et 
al., 1984; Floyd, 1969; Gordon, 1982; Kundstadter, 1978; Nations and Nigh, 
1980; Parker et al., 1983; Rees, 1971; Sorensen, 1976; Taussig, 1978; Wilken, 
1977; Yen, 1974). Indigenous silvicultural systems have rarely been studied by 
development planners, foresters or ecologists, however. In order to develop a 
moder, locally adapted te'lom-like system for inclusion in development plans, 
one would need information about 1) local forest species (their uses, value, ecology, 
etc. -information gathered from local people, research, and literature review), 2) 
present and past exploitation and management of local forests, 3) nonnative 
commercially-valuable high-yield tree crops adaptable to local conditions, 4) the 
structure and management of the total extant agroecosystem including the labor 
and land demands of crops currently grown by local farmers or colonists (around 
which a te'lom-like forest plot would have to be worked), 5) local land tenure, 
and 6) existing and potential markets. Natural forest management would have to 
be recognized as "land use" by those enforcing land reform laws; the present 
attitude toward forested and fallowed lands is contributing to the spread of pas- 
tured lands (Dewalt, 1982). The steps necessary to create transportation, storage 
and processing facilities (or adapt existing networks to tree/tree-borne crops) 
would also have to be explored as would development of institutional structures 
and programs necessary to encourage the adaptation of the new crops/system. 
This is no small order. Given the social and financial failures of many expensive 
development ventures and the imminent threats of tropical deforestation (Myers, 
1980; Bowonder, 1983), however, those charged with agricultural development 
in the Third World should move to develop and encourage the adaptation of 
ecologically-diverse agroecosystems of "modular production units" (Gliessman 
et al., 1981) at the farmstead or community level (Grandstaff, 1978; Toledo et 
al., 1976), units that include forested plots, thus including forests and useful wild 
plants as an integral part of modern agriculture. 

While ethnobotanists have participated in germplasm banks and conservancy 
gardens, policy makers are generally unaware of the full relevance of ethnobo- 
tanical data for agricultural development. The burden is upon us. We must focus 
and translate our ethnobotanical data into information that addresses the prob- 
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lems facing policy makers (Vadya, 1983). We must collect our data with an eye 
not only to preserving them (as in a museum) but to perceiving their relevance 
for development so that they may be returned to those from whom they were 
collected (Barrera, 1979; Caballero N., 1979; Gomez-Pompa, 1982). 
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