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FOREWORD

This literature review and annotated bibliography of clese to one thousand references relating
to wild foods is the first phase of a research projeci enlitled The Hidden Harvest. Itisa
three year programme of research support and institutional collaboration designed to assess
the role of wild foods in agricultural systems. The propramnie is being coordinated by the
Sustainable Agriculture Programme of I1ED, London.

The research involves a close collaboration between ITED and partner institufions in Africa
and Asia engaged in the analysis of biological diversity, agricultural production and local
livelihood strategies. The five phases of the programme are:

= this annotated bibliography with extended essays;
] research into the role of wild foods in agriculturﬂ systems;
Cm the adaptation and blending of participalory methods with techniques for valuation of

nafural and environmental resources to assess the economic value of wild foods, and
the training of collaborating researchers in their use;

u the publication of research findings and materials that.present new perspectives on the
linkages between agricultural production, biclogical diversity and household food
security;

= lhe convening of workshops and conferences both {o strengthen the network of

collaborators and inform policy options and incentives thal relate to the role of wild
food in agricultural systems.

The annotated bibliography and series of methodological papers on valuation techniques and
participatory rural appraisal methods have been funded by the Swedish Infernationad
Development Authority and the WWF, World Wide Fund for Naiwre (formerly known as the
World Wildlife Fund}, Biological Diversity, Conservation Policy Division, WWF
International. The Programme gratefully acknowledges their support.

The compilation of this bibliography would not have been pessible wilhout the genercus
assitance of colleagues arcund the world who have shared their research materials and
pointed us towards sources of reference material. The Owverseas Development Instinte
library, Kew library and the CAB data base at the Oxford Forestry Institute have been
particularly helpful in locating sources. We would like to thank colleagues at IIED, notably
Deviani Vyas, fog assisting with the editing process. Tanya Yudelman also helped with the
development of theé database and compiled the indices.

Sustainable Agriculiure Programme .

Internafional Institute for Environment and Development
3 Endsleigh Streer, London WCIH 0DD

United Kingdom
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INTRODUCTION TO THE REVIEW AND BIBLIOGRAPHY

This bibliography is not intended to be a comprebensive review. The 971 reference entries
represent only a fraction of the available literature collected together for this review. Those
selected are intendeq to provide an indication of the range of research carried ovi on wild
foods in agricultural systems, highlighting key themes of policy inierest. The bibliography

and review is therefore not intended to be an exhaustive listing of available literature.

The bibliography is organised into a number of different thematic sections. The brief
literature reviews found at the beginning of each section point the reader to major issues in
‘the literature and areas where questions remain unanswered. Extensive referencing refers to
numbered entries in the bibliography. Cross-referencing is made to other sections where
relevant materizl can be found. Following the overview essays, a series of references relevant
to that theme can be found. These are ordered alphabetically according to author. At the end
of the bibliography are three indices. Numbered indexing is by geographical areas, by ethnic

groups and by themes.

There are a total of 11 overlapping themes that make up the bibliography. The first section
provides a broad overview of the role of wild foods in agriculrural systems, noting how
hunting and gathering is an important component of sustainable livelihoods in many areas.
The next section concentrates on (he literature on swidden agricaliure deut foraging it forese
areas. The third sectinﬁ focuses on wild food use in pastoral systems, largely drawing on
literature from Africa. The following section takes wildlife wifisation as the theme,
examining the importance. of bush meat as food and the necd to ensure wildlife use by local
people. The sections on wild foods and foed security ermphasise the importance of wild foods
in fimes of food scarcity, The next section examines the nurritional significance of wild foods
in diets. The following section highlights the importance of common propeity arcas as
sources for the collection of plants and hunting of animals. It also explores the fenure and
institusional implications of wild food use under increasing land pressure. The section on
differentiated use demonstrates the importance of wild foods 1o particular groups in society,
notably the poor, women and children. The value of wild foods to people 18 taken up as the

theme in the section on economic valuation of wild foods. Here methodological issues of
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valuation are explored, together with the question of appropriate incentives for wild resource
management, The importance of conserving the world's genetic biodiversity is emphasised
in the following section, This highlights the importance of wild genelic resources in

sustaining agricultural production and the potentials for in situ conservation of biodiversity

by farmers. The final section contains references, largely country or region specific

inventories, of the range of non-timber forest products found in different agroecosystems,

The literature reviews highlicht a number of key issues of relevance to agriculture and

forestry policy:

L Conventional agriculture and forestry research has concentrated on ‘major crops’, -
* with little attention being paid to the range of other products harvested in agricultural

and forest areas;

L} Wild foods are important in the whole range of agricultural systems, in all parts of
the world. Wild food use is not the exclusive preserve of ‘hunting and gathering®

societies;

= Wild foods may be particularly important during certain seasons of the year and

during major stress periods, such as in droughts;
u Wild foods are especially significant for women, chiidren and the poor;

= Wild foods are ofien coliected from commoen property resource areas; securing access

to such resources is important for sustaining the livelihoods of the poor;

= The sustainable management of wild resources requires local management and control

over the resource, and so there is a need for investment in local institutional

capacities;

L Wild products have significant economic value, and this needs to be taken account of

in agriculture and forestry planning;



u Wild genetic resources are key for the fuiure of agricultural production, and so
conservation and management of such resources on farm and by farmers will help to

ensure the maintenance of bicdiversity.

The literature reviews have, however, highlighted several significant gaps. Many studies have
been simply inveniories, listing a range of species harvested. But how do wild foods fit into
people’s livelihood system? How important are wild feods, relalive to other sources of food
of income? Who is dependent on them -and when? What are the impliéatinns of changing
patterns of land-use and Jand tenure? What is the economic value of wild foods to Iocal

people? What policy incentives need to suppdn; the management of wild resources?

This bibiliography and literature review is part of a wider project on the role of wild foods
in agricultural systems being coordinaied by the Sustainable Agriculture Programme of tﬁs
International Institute for Environment and Developmeni (ITED} that will attempt to fill seme
of these gaps in our present understanding. Future work on this project will involve the
development of participatory research approaches for the Jocal level valuation of wild foods
and for the examination of wild resource management in incentives. This will be carried ouf

through a series of case studies together with cotlaborators in South Asia and Africa.

For more information on this, and other work of the Sustainable Agriculture Programme,
please contact: The Director, Sustainable Agriculture Programme, IHED, 3 Endsleigh Street,
Lendon WC1 BODD.



Chapter One

Wild Foods in Agricultural Systems

Boacbab and Acacia (rees with millet, Senepal
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1. WILD FOODS IN AGRICULTURAL SYSTEMS

Throughout the world agriculture is the site of a great diversity of managed and collected
plant and animal foods. Conventional agricultural research and extension, by focussing only
on the main food crops, chiefly cereals, roots and domesticated livestock, has long ignclréd

the range of other plants and animals that also make up agricultural systems.

Studies of this diversity and attendant complexity are démﬂnstrating the importance of
" understanding the full range of products harvested. For instance, -in the. apparently maize
dominated agriculiural system of Bungoma in Kenya, people consume at least 100 different
species of vegetables and fruits drawn from 70 genera and belonging to 35 families (88;
729). Similarly, the agropastoral Tswana, in Botswana, use 126 plant species and 100 animal
species as sources of food {261). Similar patierns are shown in SE Asia (179; 132; 152;
188), Himalayan areas {160), central America (682), Latin America (2; 3; 126), northern
Europe (866; $67) and elsewhere in Africa (47-49; §2; 273; 400a; 493; 4594; 77)),

Studies of settled agriculture worldwide, whether in semi-arid, temperate or humid settings,
on the plains or in mountain areas, show that hunting and gathering remains an important
cnmfmnant of the livelihoods of agricultural peoples. There is no progressive evolutionary
trend of ‘development’ from hunter-gatherer to small-scale settled agricuiture and livestock
keeping to intensive agricultural systems. Livelihcod strategies in all social, economic and
ecological settings encompass a wide range of aclivities, These include the exploitation of a
hidden harvest of wild food sources. As the references in this section show, diversification
of livelihood strategies, combining agricultural sources of food and income with that derived
from wild resources, is particularly important for the poorest households, and for women and
children (48; 49; 608-630).

Agroecological Change

As agroecosystems change, through expansion of cultivated area or changes in cropping
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patterns, so the availability of wild foods alters. As woodlands are cleared, new edible weeds
and pests linked with agricultural lands appear as other foods more associated with the
woodland ecolopy disappear (170; 171 fﬁr southern Zimbabwe), The simplification of
agmécnsystems, such as in the conversion of forest areas to caftle pastures in Brazil and the
intensification of small-scale agriculture through Green Revolution techiologies worldwide,

has the greatest impact on the poor, as key sources of food are lost {76).

Although the greatest diversity of wild foods are found in multi-layered, complex
agroforestry systems and home gardens, wild foods are still important in apparently simple,
monoculture systems. For instance, canals feeding extensive rice areas are hahitats‘; for fish,
frogs and plants associated with excess irrigation water {4; 69; 152). Similarly, other forms
of intensive agriculture may harbour particular pests such as rats, mice and locusts, which
may be eaten. Intensification of agriculture, with increased use of pesticides and %erti]isars,
may have a negative effect on the wild food crop by killing off the potential foods ‘pests’ or
‘weeds’. However fertiliser inputs may increase the prevelance of certain species {152),

Wild foods are not only associated with undisturbed systems that replicate the ecological
diversity of the uncleared forest, they are also found in depraded sites. Sometimes
disturbance increases the. diversity of wild products {173). For instance, in Kenya and
Tanzama, the greatest prevalence of wild vegetables was found in gullies caused by erosion
on farmland (90; 173). Pathways, roadsides, home sites and field edges are also potential
sites for wild products; sites which otherwise might be considered valueless. Areas that are

logged within forests may become the site for mushroom fruiting {361).

More often, the diversity of wild fﬂﬁds declines during the. conversion of complex woodtand
to simplified cropped land. For instance, in three Tanzanian villages there is a correlation
between the diversity of edible plants being eaten and the degree of deforestation (400a).
Similarly, twenty years of agricultural change in Kenya have had a major impact on Mbegre
wild food collection and use strategies, causing them to use fewer wild food sources, because
of reduced access to bush land as a result of land privatisation (28-30; 137).

As agricultural systems change there are new pressures on wild food resources. One response
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is actively fo domesticate the wild foods. Vegetables and fruit trees, formerly harvested in
the forest or grazing areas, are increasingly protected or planted (1). In north-west Uganda'
~valuable weeds in the diet of farmers have started to be cultivated within the home
compounds {156, 729 for western Kenya). Similarly bush-fallow systems may be
transformed by enrichment planting (108}, such as the planting of fruit trees in fruit-poor

Acacia fallow areas (39).

Agroforestry Systems |

Farmers have always incorporated trees into farming systems. An increased interest in
agroforestry during the past decades has resulted in a more thorough documentation of
agroforestry practices from Africa (1; 24; 56; 89; 105; 114; 138; 139), home gardens in SE
Asia (40; 62; 102-104; 116; 131a; 151b; 168), kitchen gardens in the West Indies (27) and
agroforestry systems in Latin America (2; 3; 9; 53; 58; éE’r; 117-119). The complexity and
diversity of many managed agroforestry systems is immense (23).

The inclusion of frees as a component of the agricultural system increases the structural
c-::-mﬁlexit},r of the field environment, provides a degree of complementarity in seasonal and
interannual production patferns with annual crops and changes the labour commitments to an
area of land. Retaining trees on farm land during clearance for agriculture or subsequent
planting of trees produces a range of ecological habitats and seasonal niches ideal for wild
food production.

During the selective Glﬂaﬂ;]g of land for agriculture, farmers usnally retain particular tree
species. These are often fruit trees, the providers of seasenally important wild foods. In
Zimbabwe, clearing of Julbernadia globiflora dominated miombo woodland reduced canepy
cover from 52% to 8%. But the canopy cover of fruit trees was only reduced from 7% to
1%, Some favoured fruit tree species, notably Diospyres mespilliformis, Strychnos
mulﬂidg. and Azanza garkeana, showed no reduction in cover when forested areas and
cultivated areas were compared. Depsite widesﬁread deforestation for land clearance in one

site, patterns of fruit vse in two agricultural areas were similar becavse trees had been -
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selectively retained in cleared fields during woodland clearance (36).

In other settings, trees within fariming systems have been enriched by planting. The complex
multi-storey home garden systems found in Indonesia (104), Mexico (T},. Tanzania (63),
Kenya (110), tmﬁical America (165) and elsewhere (36; 65; 101; 102) are examples of
intensively managed multi—sﬁecies systems. Within such gardens wild foods can be found

occupying a diversity of ecological niches.

Wild fruit trees may be collected froin forest areas and planted in agricultural land to enrich
on-farm tree species. This has been recorded in many instances (89; 126; 132). The fruit
producing potential of wild cultivars can also be upgraded by simple grafting and breeding
tﬂchniqucs {115). .

Hone Gardens

Complex home gardens have been described in West Su:.natra {104) and Java (102; 151a}in
Indonesia. Here a range of anmaal and perennial ¢crops are grown together, complementing
the main rice crop derived from other fields, In Java, home gardens contaiming 500 species
are found within a single village {102}). There are several differen! types of garden, including
the intensively managed home garden, the village/forest gardens and the forest fringe-
gardens, The importance of wild foods increases in gardens towards the forest fringe; these
gardens resemble more closely the ecological conditions of the forest itself, In Western .
Sumatra a range wild foods including 22 fruits, § vegetables and spices and 3 fern species
are protected and harvested in different garden types, while in migrant communities” gardens
in Mexico some 338 species are found (7). Home gardens are also mportant as a site for
experimentation with new wvarieties, domestication attempts and evaluation of different

cropping rotations and patterns (128; 188; 243).

Weeds as Foad
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Trees ‘are nat the only component of the agricullural systemn that are potential sources of
food. Along with the major crops planted by the farmer, a range of plant material can be
found in agricultural fields that represent potential food (25; 70; 30; 111-113; 175; 703b).
" These wild foods (vegelables, wbers, grasses) may be potential competitors with the major
crop, but whether they are weeds depends on the observer. To many agronomists anything
but the major crop itsell is regarded as & weed, and so the mﬂ_nncmp. ideal {or at most,
simple intercropping) is preached by agricultural extension workers throughout the world.
Yet many plants deemed 'weeds’ may have a variety of uses to local people. To 2 Woman
attempting to find cheap and nutritious ingredients for relish, the wild food resource found

in agricultural lands may be critical.

Many studies document the importance of wild vegetables in local diets; many of these are
available from farmlands. A particularly extensiv.c set of literature exists for east and
southern Africa {eg. 79; 86; 135; 143 for Zambia; 111-113 for Swaziland; 171; 172 for
Zimbahwe; 98, 139 for Kenya; 90 for Tanzania; 50; 148; 149 for southern Sudan; 96 for
Zaire}. Most studies note that it is women who are primarily engaged in the collection and
management of wild vegetables in Africa (139). Similar findings are reported from elsewhere
{876 for Assam; 152, 153 for SE Asia; 528 for Mexico}. |

Plants collected from fields may be either managed or simply left to grow. Four categories
of weed have been identified in southern Sudan: selt-sown species, wild species whose seeds
are collected and scattered in the ficlds, those collected as they appear and those eaten only
when under severe food shortage (148; 149,

Pests as Food

Arable lands also attract certain pest species. Rodents tend to be at a higher density in ﬁelds
compared to surrounding areas (51). The abundance of rodent species thus often changes with
agricultural clearance (eg. 57 for the New Guinea Highlands). Rodents of various sorts are
an important source of food in agricultural communil;iesr {317; 747). In Zimhabwé, roasted

mice fetch a higﬁ premium as a snack food at beer parties (172). The African glant rat
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Cricctomys gambiani) is also important in southern Nigeria {382; 286). Changes in bushmeat

availablity have occurred as a result of land clearance in West Africa with increasing rodent

hunting possibililies, eg. of the grasscutter rodent, Thyrononnys swinderianus (292).

Insects also represent an important dietary component in many agﬁcﬁltural socleties (21; 54;
140; 547). Such insects may also be crop pests, but their role as supplementary food is well
docuomented. For instance, termites are an important fat and protein supplement across
southern Africa (97; 109; 172) and in southern Sudan (148; 149). Caterpillars (eg.
Gonimbrasia belina - the mopane worm) are also widely eaten and marketed (26; 106). In

Zambia there is a wide range of edible Insects. in the diet (159), This has a seasonal
dimension. The impeortance of caterpillars may rise to 40% of relish items in the pericd
November to January (159). Locust or cricket swarms can alse provide important additions

to local diets {45; 100; 153).

Hunfing and Gathering

There are few groups who can sustain livelihoods solely on the basis of hunting and gathering
from wild resources (19}, Most “hunting and gathering® cominunitics have some food inputs
from arable agriculture or livestock, efther from their own plots (48; 49; 65) ot through trade

and exchange with farming communities (55; 212; 2368).

Hunting and gathering is dependent on a diverse source of products that can offset seasonal
and interannual variability in wild food production (11; 49; 67; 174), Alternatively a highly
reliabie and plentiful food source must be available. For instance, the 'Kung San rely on
mongongo (Ricinodendron rautenenif) as their major food source, with two to three days’
supply gathered at any one time {20; 93; 94; 154; 415). Together with the hunting of a
variety of wild animais and the collection of a rﬁnge of wild pIaﬁts, this is & highly labour
and energy efficient survival strategy for the harsh environment of the Kalahari {92-94; 415).
Similarly, in the past, Australian aborigines were able to collect a day’s food from the bush
in two to four hours (259; 260). In the Fertile Crescent of the Middle East, highly nutritious

wild wheat and barley provided food for people before the origing of agriculture some 10,000
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years ago (134; 263; 279, 264). With such_.'an abundance of wild produce, the alternative
investment of fand, labour and capiial into the domestication of plants and animals with

settled agriculture and livestock keeping appears to make little sense,
Patterns of Use: Seasonality, Regulation and Sustainability Issues

wild foods in agricultural systems often fit a particular seasonal niche. They may provide
green vegetables early in the ramy season, or can be dried and stored for the dry season.,
They may also provide counter-seasonal food with fruit bearing in the dry season when little
else is available. Wild foods may be particulary important in years when harvests fail (49;
170; 400a-d; 484; see 374-452).

Wild foods may only be avaitable occasionally. For instance, insect outbreaks may only be
sporadic (or cyclical} or mushroom fruiling dependent on particular (rare) conditions. Diets
changed rapidly in a Sudanese village following locust swarms (43}, and in Kenyan
apricultural areas after rat outbreaks (157). However when such events do occur, as in
extensive mushroom fruiting, labour may be diverted away from normal agricultural activities
to collection and marketing (121 for southern Zaire; 123 for Zambia; 861 for northern
Thailand; 146 for north india). |

Collection and consumption of wild foods is often differentiated between socio-economic
groups and gender (see 608-630). Women are primarlily engaged in wild food management
and harvesting, particularly of green vegetables (50; 113). Wild foods are also important
nutritional supplements for children (139; 623 for Kenyan case material; 617 for forest edge
communities in Sierra Leene; 125 for central Indian tribal areas). These miay be eaten as
snack foods or as main meals. The importance of wild foods 1s greatest amongst poorer
households, where main field crops are often insufficient to provide food for the family for
the whole year. In a dry miombo area of Zimbabwe poor households use fruits as the

alternative to grain for a goarter of all dry season meals {172).

The use of wild products may be regulated by local rules and institutions (see 569-607).
Large fruit trees in farmland are often protected (170 for Zimbabwe; 129 for West Africa)
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by local communities. Rights over wild preducts may change as land is cleared for
agriculture. In Zimbabwe, fruit trees retained on farm plots effectively become individually
owned by farmers during the cropping season, although they may revert t¢ common property
in the dry season {but stil are protected from cutting by community rules). In other settings
all products are privatised by the process of conversion of land to agriculture, reducing the
access of those without control over land. Recently, Malawian farmers have sold the rights

to the collection of wild resources to Mozambican refugees {1713,

Few studies, however, have addressed the degree of dependency on Lhese food sources or
their economic value as part of agroecosystems and peoples’ livelihoods {see 631-702b). As

a consequence, it is difficult to assess the impact of patterns of land-use and land tenure

change on different groups of people.

The sustainability of wild food use has also received relative]y liltle attention in the literature.
Sustainable harvesting levels for different plant and animal populations remain largely
unknown. A number of studies report that wild Foods.are diminishing with the clearance of
forest areas {eg. 152 for NE Thailand; 90 iﬂﬁ}a for Tanzanid) or the heavy hanfestiﬁg of
wild animals {108; 284; 353), The consequences of agricultural intensification on wild food

production are also poorly studied (152).

Unlike large game animals (342), small animals, especially rodents, may be heavily harvested |
without affecting the viability of the population (170; 353). They are also less susceptible to
changes in agricultural land-use and agronomic practice. Indeed rodent populations increase
with arable land expansion (292), The same applies to weedy plant species which quickly
regenerate following collection and can survive in ephemeral environments on field edges or
degraded lands (170; 172; 628). This is in contrast to many fruit tree species which are less

resilient to agroecological change, as they may take many years to regrow to maturity.

The study of wild foods in agricuitural systems requires an interdisciplinary appreach that
can examine the role of wild foods in the context of local peoples’ livelihoods. This rﬁquirés

posing many questions:
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L Where are wild foods collected?

= Who owns the resource?

u Who collects and uses wild foods?

u How important are wild foods as fmﬂ or as income sources to farming households?
n What are their value to local people?

u How is the availability of wild foods changing?

n Are present harvesting practices sustainable?

m  What policy frameworks and incentives are appropriate to encourage the sustainable

management of wild resources?
These, and many other questions, are beginning to be answered by the literature. The

following sections take a number of these questions and explore the way these themes have

been developed in existing publications.
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CHAPTER I: WILD FOODS IN AGRICULTURAL SYSTEMS

1. Adegbehin, I.O, and Igboanugo, A.B.I. (1990). Agroforgstry practices in Nigeria.
Agroforestry Systems, 10(1), 1-22.

Fressures on common woodland resovress means that the development of on farm lree resowress is
tmperative. Shifting coltivation systems with long fallows are no longer able to support farmers in
Nigeria; there is a need to cxplore methods of intensification through agroforestey. Experiences of
homestead gardens, tavngya, alley farming and scattersd (ree methods are reviewsd.

2. Alcorn, I.B. {1981). Hua&tec noncrop resource management. Human Ecology, 9,
395417,

Huastec plant management invalves both the manipulation of individual plasts and the manipuiation of
the whole vegetation community. This involves attention to hoth crop and non-crop plants. The result
is 2 range of anthropogenic vegetation zones in the Mexican rain forest.

3. Alcorn, I.B. (1984). Development policy, Torests and peasant fanns:  Reflections on
Haustec-managed Torest contribution fo commercial and resource conservalion, Economic
Botany, 38(4), 38%-405.

This paper begins with a discussion of development policies in the tropics which promote export crops
and timber extraction. It sugpests that apriculturs] development in the tropies which provides income
and food fo rural communities <an procesd while conserving species diversity. A model for such
development is given fhrough 2 description of the Huastee managed forest plots know as “re'lom”
meaning 3 "group of trees”. 1L can be derived from swidden fallow lands or may be permancoi plots
and contains introduced species as well as those from primary and secondary forests. Over 300 useful
species can be found within the plotz, 81 of which are foed prodocing. Coffee iz also grown for sale,
In addition to supplying daily food, construction materials, and medivines, the "re'fom " acts a5 2
buffer when crops fail or markets for prodoce fluctuate. Trees within the "te Tom® are either protected,
or transplanted, while thoss considered not usedul are removed, In order to apply such a system which
complements agricultural production, investigations inte the types of plants utilized, (heir management,
market demands for praducts, and possible inputs inte the systems are recommended.

4, Ali, AB. (1989). Ecological principles of the rice-cum-fish farming system. In:
Huisman, E.A. and Zonneveld, N, (eds.) Aquactdtural Research in Asia: Management
Technigues and Nutrition. Proceedings of the Asian seminar on aquaculture organized by
IFS, Malang, Indonesia, 14-18 November 1988,

{n fee-curn-fish farmung, wild fish are teapped and subsequently growm in the rice fields, The most
abundant and economically important fish species coltured were Trichogaster pectoralis, a herbivore,
Clarias macrecephalus, an omnivore, and Channa stoams, a carnivors. The results are discussed in
relatton to new management methods o complement the cropping system,

5. Allan, W. (1965). The African Husbandman. Oliver & Boyd, London.

This is & classic text based on worl cartied ouf in Zambia from the 1940s, under the aospices of the
Rhodes Livingstone Institete. The book argues that local knowledge about patural resource management
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neads to be taken seriously. Although somewhat dated, it remaing & good sourcshook.

#. Allen, M.S. {1985). The rain forest of Northeast Luzon and Apta foragers. In: P.R,
Griffin (ed.), The Agia of NE Luzon: Recent Studies, University of San Carlos, Cebu City,
Philippines. : :

7.  Alvarez-Buylla Roces, ML.A,, Lazos Chavero, E., and Garcia-Barrios, T.R, (1989).
Homegardens of a humid tropical region in South east Mexico: An example of an
agroforestry cropping system in a recently established community. Agraforestry Systems, 8,
133-150. '

This study examines the homegardens of 2 migrant rural community. The bomegardens, maintained
by 97 % of the Tamilies, supplement cattle and agricoltural production. Fruits, vegetable, fuebwond and
medicinals, hoth wild and cultivated, are collected rom theny, Children wers the main consorers of
frujt, Within the gardens, 338 species were found, along with pigs, dops and chickens. A list of 62
wild plant species and their uses is given. Fruits eaten by children are distingunished. The home pardens
were begun by clearing and buraing the forest arca. Seedlings of useful wild tees were protected,
while hananas and coconuts were planted. The area around the homestead i3 divided Into three zones:
the yand, which is a cleared area in front of house; the home garden containing species needing special
protection, medicinals and ornamentals; and the orchard with multi-purpose trees and sheubs,  Some
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different economic classes, The family with the smallest amount of land and no cattle had the greatest
number of froit tree species in its homegarden. It also produced and consumed the most fruits, The
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trees are cut. The ummanzged area conlains scoaomically important species such as the zczi palm
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11.8% of terra firme forest in the Brazilian Amazon i of anthropogeme origin.

13. Balee, W. and Gely, A. (1989). Managed forest succession in Amazonia: The Ka’apor
case. Advances in Economic Botany, 7,129-158.

14. Barnard, A. (1984), The Perception and Utilization of Morama and Other Food Plants
by the Nham of Western Bofswang. Occasional Papers, 4, Centre for African Stud1es
University of Edinburgh.

This paper describes the Nharo people, their ethnobotany and environment, plant types found by soil
conditions and plant communities, gathering practices and taboos, plant classification, vse and
distzibution, and cultivation practices. The Nharo make a distinetion between foods introduced from
outside and those traditionally the product of foraging in the field. Only the former are perceived as
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This chupter discusses & range of wild rescurce manapement practices in Califormia. Buming by
Dieguenc Indians to manage grass seed yields, the pruning of mesquite by the Cahuilla ko improve bean
yields and the management of wild game birds are afl discussed. The use of fire management tools is
seen a5 key. The Indians had well demarcated fields of valued wild plants. The anthors argue that the
abundance of Califormia™s food resources plus the range of extractive technigues developed by logal
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