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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 gt 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,
London WC1 HODD.



Chapter One

Wild Foods in Agricultural Systems
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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)

16



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:

17



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
gardens were stratified inte different layers. The complexily and the diversity of the gardens 45
proportional to the amount of labour svailable within the houschold. Information on gardens and
species is actively exchanged between families, particularly as most are new to the ares. Families alzo
brought with them crops such as coffee from their former homesteads. They learat about the ecology
of the new area as they allow a cerlain "weed”, Melampodium divaricatum, to grow around bmatoes
for protection from winds and the maintenance of humdity. Many "weeds® are also foraged by pigs
and chickens. Wild species such as Ingu are also allowed to remain in pastures. As only 12% of the
original forest cover remains in the area, these wild species are impurlant ia the conservation of species
and their germplasm. :

The produstion and consumption of garden produce is quantified for eight families representing four
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
family with the largest land holding and greatest amount of cattle, alse had a complex an d larpe
garden, however, it consumed fewer fruits, sold none and allowsd much of the production to tfall o
the ground to feed animals. Families with intermediate land holdings sold more fruit than they
copsumed. The garden then is most importunt for the subsistence of farmers with little land and whe
hire themselves for wage labour. Annual meomes from garden produce varied from USSQY - US$6,525
{1981 for these farmilies.

8. Anderson, A.B. and Posey, D.A. (1983), Management of tropical scrub savanna by the
Gorotire Kayapo of Brazil. Advances in Economic Botany, 7, 159-173.

9. Anderson, A.B., Gely, A., Strudwick, J., Sobel, G.L. and Pinto, M.G.C. (1985).
Umsistemna agroflorestal na varzea do estuario a mazonico {Ilha das Oncas, Municipio Jde
Barcarena, Estado do Para). Acta Amazonica, Suplemento, 15(1-2);195-224.

This paper describes the agroforestry systems of 2 non-indigenows Brazilian fumily. They live within
the Amazon estuary and harvest various native and exotic species from a house garden, managed
floodplain forest and unmeanaged floodplain forest, Within the managed area, some vines, shrubs and
trees are cut. The ummanzged area conlains scoaomically important species such as the zczi palm
{Euterpe cleraces) and rubber (Hevea brasiliensis), Altopether these three zones provide fish, game,
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fiuits, medicines, household items and oilsesds; not only for home consumption, but also for sals.
With the cash, the family 15 then #ble to buy other staple goods.  This study shows that given the
proper conditions, mainly market access, a living can be made from forest gathering,

10. APU (Agricultural Planning Unit) (I987). Resource Appraisal and Development Study
of Selected Areas of N.E. Darfur. ODA/Democratic Republic of Sudan,

This consultancy meport provides an overview of agricultural and natural resoutce management
strategies in NE Darfur. Tt reflects on the varions survival strategies employed in this highly variablz,
dry environment, These include the extensive use of wild foods, especially during drought. Lists of
wild foods are given, together wilk local and botanical names, The droeght of 1984-3 and the
eaperience of declining rainfall over & long pericd has prompted a ceview of development approaches
in the arez, This report suggests sone Avenues for the Agricultueal Planning Unit to pursue.

11. EaiIey, R.C. and Peacock, N.R. (1988). Efe Pygpmies of northeast Zaire: Subsistence
strategies in the Ituri forest. Tn: I. De Garine and G.A. Hammison {eds.), C’r}pmg with
Uncertainty in Food Supply, pp. 88-117, Clarendon Press, Oxford.

12. Balee, W. (1989). The culture of Amazonian forests, Advances in Economic Botary,
7e1-21,

This article debates adaptationist theories of cultural ecolagy which portray societies as slapting to and
being limited by their natural environments. The author presents evidence ilustrating that at least
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
propetly suitable for cultivation.

15. Baxter, P.T.W. and Butt, A. {1933), The Azande and Related Peoples of the Anglo-
Egyptiah Sudan and Belgian Congo, International Affican Institute, London.

16. Bean, L.J. and Lawton, H, (1970). Some explanations for the rise of cultural complexity
in native California with cornments on proto-agriculture and agriculfure. In: Bean, L.J. and
Blackburn T, (eds.) Native Californians: A Theoretival Perspective, pp19-48. Bullena Press,
Ramena, Califomia.

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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populations meant (hat it was unneccssaty to develop an agricubtural mode in the area during the last
century and earlier,

17. Beckerman, 8. (1977, The use of palms by the Bari Indians of the Maracaibo Basin.
Prinicipes, 28¢4), 143-154.

This article describes several genera of palms nseful to the Bard Indians on the border of Vengzuela
and Colombia. Euterpe, Oenoc arpus and Jessenig all yield fruits.  Jessenia fruit is pacticularly
important a5 it is often collected to substitute for low returns from hunoting and fishing. Its mesocarp
is estimated to have a 70% crude fibre, 18% fat and 8% protein by dry weight. A family nsually
collects 4 kgs of this palm, the edible portions of which have a similar protein content to five eggs.
Also, Jeasenia palms are intentionally cut and the logs left lying on the ground in order to promotes the
prowth of the edible farvae of Rhynchopharus palimarum within them.

18. Beckerman, S. (1983). Optimal foraging group size for & human pepulation: The case
of Bari fishing, American Zoologist, 23, 283-290.

The Bari, located on the border of Colombia and Venezuela, are swidden cultivators who obtain 75%

" of their meat from fish and 25% from game. This article analyses the Jabour inputs and yields of
fishing, It discusses a model of how yields may be optimised and labour requirements reduced throngh
group cooperation.

19. Bicchierri, M. (1972). Hunters and Gatherers Today: Socioeconomic Study of Eleven
Such Cultures in the Twentietit Cenmury. Holt, Rhinehart and Winston, New York.,

20, Biesele, M., Bousquet, J. and Stanford, G. (197%). A Kalahari food siaple:
Ricinodendron rautanenii. In: 3.R. Goodin and DX, Northington {eds.), Arid Land Plum
Resources: Proceedings of the Iternational Arid Lands Conference on Plant Resources, pp.
341-3 56, ICASALS, Lubbock, Texas.

21:. Bodenheimer, F.8. (1951). Insects ax Human Food: A Chapter in the Ecology of Man.
Dr. W. Junk, The Hague.

22. Bohrer, V.L, (1970). Ethnobotanical aspects of a Hohokam village in southern Anmna
American Angiguity, 35, 413-430.

A historieal study of Hohokam agriculture documents how the agriculbiral system combined maize and
bean staples with other wild foods. Sahuaro, Opuntia sceds and mesquite supplemented agricularal

producis, especially whea crops failed. Hobokam cultivated fields "would probably be inore accurately
.. depicted ax o thin carpet of selecied weeds",

23. Boster, J, (1983). A comparison of the diversity of Jivaroan ga_rdens with that of the
tropical forest. Human Ecology, 11, 47-65.

Garden transects were used o measure the diversity of intercropped species and of local manioc
varieties. The gardens bave much lower species diversities thao survoundipg forsst, even though crop
composition reflects the age, topography and s0dl type of the swidden.

24. Bradley, P. (1991). Woodfuel, Women and Woodlots. Vol 1. The Foundaiions of a
Waoodfiiel Development Strategy for East Africa. MacMillan, London.
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This book docoments the experience of the Kenva Woodtuel Development project based in Kisil,
Kakamega and Murang’a. The book presents some of the information collected by the projest on
indigenows agroforestry practices, the management of woody biomass, househeld characteristics and
management practices. The book also presents details of the varied ressarch methods employed by the
project.

25.  PBrandao, M. and Zurlo, M.A. (1988). Weeds In human nutrition. Informe
Agropecuario, 13, 14-17.

The suitability of 47 wild plants for use in burgan nutrition, the parts of the plant (mainly leaves)
suitable for vse and culinary purposss are discussed.

26. Brandon, H, (1987), Food that crawls. Imternational Wildlife, March/April 1987,

27. Brierley, J.5. (1985), West Indian kitchen gardens: A historical perspective with current
insights from Grenada. Food and Nutrition Bulletin, 7(3), 52-60.

28. Brokensha, D. and Riley, B.W. (1978), Mbeere Wild Foods, Paper prepared for the
symposium, "Woman the Gatherer”. 77th Annnal Meeting, American Anthropological
Association, 15 November 1978, Los Angeles, California.

29, Brokensha, D, and Riley, B.W. (1980). Mbeere knowledge of their vegetation and its
relevance for development: A case study from Kenva, In; D.W, Brokensha, DM, Warren
and O. Werner, Indigenous Knowledge Systems and Development, pp. 113-129, University
Press of America, Lanham, Maryland, TISA,

30. Brokensha, D. and Riley, B. (1986}. Changes in uses of plants in Mbeere, Kenya,
Journal of Arid Environments, 11, 75-80.

31. Bronson, B. {1966). Roots and subsistence of the ancient Maya. Southiwestern Journal
of Anthropofogy, 22, 251-279, '

32. Browder, J. (ed.) (19Y89). Fragile Lands in Latin America: The Search for Sustainable
ises. Westview Press, Boulder, Colorado.

33. Brush, $.B. (1977). Mountain, Field, and Fuomily: The Economy and Human Ecology
of an Andean Valley. University of Pennsylvania Press, Philadelphia, USA.

34. Brush, S. (1979). An anthropological appraisal of Latin American farming systems.
Studies in Third World Societies, 7, 107-116.

Tupics centre on the Amazon with papers on traditional agricaltural systems and rubber tapping,

35. Budelman, A. and Zander, P.M. (1990). Land use by immigrant Baoule farmers in the
Tai region, southwest Cote d'Ivoire. Agroforestry Systems, 11(2), 101-124,

36. Campbell, B.M. (1987). The use of wild fruits in Zimbabwe. Economic Botany, 41(3),
F75-385. '
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The availability and nse of wild fruit trees in Zimbahwe was investigated. An area of high population
density undergoing deforestation 15 compared to two areas with lower population densities and greater
amount: of climex woodband. It was found that the presence of wild fruit trecs in the area of high
population did not decline proportionately with total coverad woodland.  For thres of the most
favoured fruit tress their contribution to woody cover increased from 0.5% in climax to 5% m
cultivated fields. These tress were protected duning land clearing as local people recognized their -
autritional value. The data illustrates that the fruits are gathered the most during times of seasonal
hunper preceding the harvest, rather than when they are in greatest supply. Primary school children
collected the fruits the most in order to eat them; followed by young women who would sell them in
the market, Trocs were chosen mainly for taste rather than ease of collection and the mast favoured
species differed sccording to sach area. :

37. Campbell, J.G. (1987). Socio-economic factors in traditional forest use and
management; Preliminary results from a stud}' of community forest management in Nepal.
Banko Janakari, 1(4), 45-54.

38. Chernela, .M. (1989). Managing rivers of hunger; the Tukano of Brazil, Advances in
Economic Botany, 7, 159-173,

3%, Chidumayo, E.N. (1988). Integration and role of planted trees in a bush-fallow
cultivation system in central Zambia. Agroforestry Systems, 7, 63-76.

The purpose of natural fallow i bush-fallow cultivation systems is to improve sail fertihity following
a phase of cultivation and to provide wseful forest products, including livestock feed. When natural
fallow fails to serve these purpuses, it can be smipplementsd or replaced by planted trees. This paper
describes the development and function of Acacia fallow in the Soli tribal land of central Zambia, and
examines the supplementary role of planted trees. The species making up this Acacia fallow are
sujtable for regeneration of soil fentility and production of fodder. However, Acacia fallow iz poor
Cin edible wild fouits and dursble construction wood. The scarcity of fruits in the study area has been
cowmpensated for by widespread planting of saetic fruit trees; some 90F of houscholds bave frolt trees.

4. Christanty, L. and Ruchiyat, Y. (1985). Humegarden Source Book. Volume 2: Socio-
cultural, Economic and Nwritional Aspects. Institute of Ecology, Padjadjaran University,
Bandung, Indonesia.

41. Colfer, C.1.P. (1983). Change and indigenous agroforestry in East Kalimantan. Borneo
Resegreh Bulletin, 15(1), 3-21 and 15(2), 70-87.

This paper describes a traditional and a commercialized Kerayan village in Bast Kalimantan. The
comunercialized village had resettled leaving the traditional village to a more lowland site. In the first
part differences in the ecology and technology of the two areas are deseribed. A table of "Access to
Selected Forest Products" such as rattan, bamboo, pineapple is given. Edible ferns were reported to
be more abundant in the traditional village, A possible decline in wild food use in the resettled village
is anly incidentaily mentioned in a footnote. There is ao indication of whether this is due to a decline
in aetoal time speat harvesting, a diminished supply or ditfering ecologies. Part IT describes production
with a brief imention of some wild ferns, fruit trees, hoars and deer harvested by the traditional village.
A diagram illustrates where (secondary or primary forest) these are collected.

d2. Colfer, C.1.P., Giil, D.W. and Agus, F. (1988), An indigenous agricultural model from
West Sumatra: A source of scientific insight. Agricultural Systems, 26, 191-209.

The land-use systems and the income sonrces for the Minangkabau of West Sumatra are deseribed.
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Faorest prodocts coltected fromn regenerating forests, as well as the ones providing Inecome are Listed in
tables. Recommendations for development include an “improved aproforestry system” and the
promofion of crop diversity in fields.

43. Colfer, C.I.P., Bvensen, C., Evensen, 5., Agus, F., Gill, I., Wade, A. and Chapman,
B. {1985). Transmigranis’ {}mtims, A Neg.-iecmd Rexearch (Jppormmr}r Proceedings Centre
for So0il Research Annual Technical Meetings, Bogor, Indonesia.

This report is a preliminary survey of the potentials which transinigrants’ gardens have for improving
autrition and income. The survey was 3 part of a larger project (Tropsoils) on soil management.
Eighty tamailies from four villages were interviewed about agriculiural production and income and
twelve pardens were visited and mapped. In order to ascertain whether fusther development of homs
gardens should be promoted the survey investipated what percentage of agricultural production,
consumption and income are obtainod from rice fields and from gardens. The garden provided 28-60%
of all agricultural produce apd 46-20% was consumcd by the households, OF total income, both field
and garden production carned houscholds 15-46% of their income. The study noted that the gardens
of transmigrants were less diverse than the traditional pardens of Java, not all the available space was
vsed. This was due to concern with other sources of income, not encugh labour ot the presence of
pigs. It was recoramended that women play a greater rale fn the project as they are responsible for the
care of pardens and feeding their familics. Also forther nutritional studies would ascertain which
important mubricnls were derived from garden products,

44. Colson, E. (1951). The plateau Tonga of Northern Rhodesia. In: E. Colson and M.
Gluckman (eds.}, Seven Tribes of British Central Af¥ica, Oxford University Press, Oxford.

4:» Corkhill, N.L. {1954). Seasonal dietary change in a Sudan desert crc-mrnumt},r Journal
of Tropical Medicine and Hygiene, 57, 257-2689.

46. Corlin, C., de Kartzow, A, Nilsson, G., Olsson, H., and Interforest A.B. (1989). FTP
in Vietmam: Base-fine and Diagnosis Study, Socipeconomic Part, Technical Part. Working
Paper 100, Forests, Trees and People, FAO, SIDA, Swedish University of Agricultural
Sciences, International Rural Development Centre, Uppsala.

This socin-economic study of two Vietnamese villages of rive cultivators reveals no great dependence
on forest products.  This may be related to the scarcity of natural forest. Homegardens and
ageoforestry plantations are however present.  Fruit trees, bamboo, vegetables, medicinal plants and
cash ¢rops (tea, peanuts) are grown in home gardens, Thoss fwmilies with large home gardens wera
able ta sell produce. 75% of gardens contained fish ponds providing a readily available protein source.

47, Cunningham, B.A. {I988). Collection of wild plant foods in Tembe Thonga society: a
suide to Iron Age cathering activities? Annals of Notal Museum, 29(2), 433-446.

This paper diseusses wild plant use by the Tembe Thonga agro-pastoralists todey in relation to what
tzy have been gathered during the Iron age. The reliance on these plants during times of drought and
low supplies of agricultural products s mentioned along with the types of nutrients certain species
provide. An extensive table of 106 species is given complete with month collscted, location found and
plant part eaten. The author suggests that [ron Age farmers may have affected vegetation in the area
through their matagement of these praducts.

48. Davies, A, (. and Richards, P. (1991}, Rain Forest in Mende Life: Resources and
Subsistence Strategies in Rural Communitites around the Gola North Forest Reserve (Sierra
Leone). A Report to the Economic and Social Committee on Overseas Research (ESCOR),
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UK Overseas Development Administration, UK.

This is a summary of findings from an eighteen month study of communities near the Gola Forest
Reserve, Sierra Leone. The objectives included identifying non-asgricultural forest products,
documenting their wses and surveying the frequency of use.  Surveys covered building materials,
honsehold items, foods and medicines collected from forest, fallow, farm, swamp or plantation. Of the
foods, 14% were hunted or vollected from the forest; 25% from fallow land; 8% from plantstions,
19% from farm, swamp or garden; 21% from streams and rivers; with the final 13% booght or given.
As these data illustrate that many products are collected from fallow lands and mulu-purpose
plantations, Lhese areas deserve further research atteption. Information on these surveys is contained
in several datahases.

49. Dei, G.1.S., Sedgley, M. ang Gardner, T A, {1989). Hunting and gathering in z
Ghanaian rain forest community, Ecology of Food and Nutrition, 22, 225-243.

The paper examines the nature, contribotion, and impact of the exploitation of forest resources ‘on a
mural honter-gathering and farming community in Ghana. Data were collected in 1982183 to examine
the adaptive respomses of the peasant farmers to the seasonal food supply cycle, as well 8s to the
nationa) sconcmic orisis of the early 1980s. Dotailed studies were used to collect data on hunting and
gathering in the small town of Ayirebi, southeastern Ghana. All households are involved in farming,
but also hunt or trap to & ceain extent, While hunting is predominanify 4 male occupation, a few
women sngays in trapping by fencing individual farm plots and setting traps. Gathering of forest
products is malnly dope by women and youth of both sexes. Estimates of the amount of bush animal
protein consumed in domestic houssholds, using scales to weigh game for meal preparation, ladicate
that every household adult consumes at least 250y of bush meat per week, Together with other animal
products such as crabs, smails and oil palm grubs, bush animal protein constitytes an important
sobstitpte for fish and beef in the household digt. The proportion of food snpply provided by the bush
rises iy the lean pre-harvest season (16%), and is higher for low income households.

50. Deisons, J. {1986). Trees, plants and a rural community in Southern Sudan. Unasylva,
154, 32-43.

51. Delaney, M.J, and Kansiimeruhanga, W.D.K. (1970). Observations on the ecology of
rodents from a small arable plot near Kampala, Uganda. Afican Review of Zoology amd
Botary, 81, 418-425.

52, Denevan, W, M. {1971), Campa subsistence 111 the Gran Pajonal, Eastern Peru.
Geographical Review, 61, 495-514.

53. Denevan, W.M. and Padach, C. (1987}, Introduction: The Bora Agroforestry Project,
In: W.M. Denevan and C. Padoch (eds.) Swidden-Fallow Agroforestry in the Peruvign
Amazon.  Advances in Economic Botany, 5, 1-7 The New York Botanical Garden, New
York. :

54, Dufour, D.L. {1987). Insects as food: A case study from the Northwest Amazon.
American Anthropologist, 89, 383-397.

Over 20 specics of insects are collected by the Tukanoan Amerindians of Colombia. Dia is presented
on the dictary intake of lhese species as compared to fish and game  Bestle larvas (genus

Rhvnchophorus), ants (genus Atta), termites {genvs Syntermes) and caterpillars { farnilies Wocutidae and
Saturniidag) are the most commonly consumed. They are most abundant during the rainy season when
they can contribute between 12% and 26% of the crude protein from animal sources for men and
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wintien respectively, Beetle larvas contain 24, 3g of protein per 100, while termites contain 58,9 per
IH0g as compared to 43.4g per 100z for smoked river fish (Hoplins malabaricns and Aequidens
latifrons) and 73 4g tor smoked tapir (Tapirella spp). Their energy values varied frorn 425 to 601 kcal
per 100g. Smoked beetle larvae had the highost valow of 661 keal per 100g, followed by ants (Ata
sexdenc) with 628 keal per 1002, The energy values for smoked river fish and smoked tapir ars 312
kecal and 316 kcal per 100g respectively.

Orverall the proaimate composition of ants, beetle larvas and caterpillars are stmilar to goose liver, pork
sawsigre and beef liver, espectively, These insscts are eaten not only when seasomally abundant, Tt
also when game and fish are in short supply. Women did not have the same acoeess to game and fish
as men and 50 often consumed more insects, On 5 of the 40 days studied, insects ware the anly source
of antmal food for women. This sitnation did not aeeur for men. The harvesting of these insects s also
deseribed. For example, after the felling of palems for fruit, the Tukanoa often retum to harvest weevil
larvae growing in the decaying tress. In conchision the author stresses the importance of insects 1n
contributing to dietary diversity and daily consumption needs,

55. Dunn, F.L. (1975). Rainforest Collectors and Traders, A Study of Resource Utilization
in Modern and Ancient Malaya. Monographs of the Malaysian Branch Royzal Asiatic Society,

5, Kuala Lumpur.

36. Dupriez, H., de Leener, P. and de Leener, P. (1987). African Gardens and Orehards,
Terres et Vie, Nivelles, Belgium.

Home gardens and orchards are unportant sources of food, beverages and condiments in most Alrican
farming systems and the aothors set out to explain, as simply as possible, how to make the best use
of crops in this context. The treatment 35 very comprehensive, covenng dietary requitements, food
preparation and cooking as well as planting and growing. BExamples are drawn from savanna and forest
regions and countries a8 wide apart as Senegal and Burundi,

57. Dwyer, P.D. (1978). Rats, pigs, and men: Disturbance and diversity in the New Guinea
Highlands. Ausiralian Journal of Ecology, 3, 213-232.

58, Escalante, E.E. (1985). Promising agroforestry systems in Venczuela. Agmfarm‘rjl
Systems, 3, 208-221. :

Twor agroforestry systems in Venezuela are described. One is the intercropping of fruit and timber
species with coffee.  Abovs the colfee, thres layers of varying heights composed of fruit and timber
trass are distinguished. Itis mainly smallbolders who practice this system in which fruits, timber and
fuelwood are produced for their own consumption or sale. The silvopastoral systems of the Yenezuelan
savanna (Llanos) region is the second to be described. The indigenous tres species provide leaves, fruit
and flowers of a high protein content for livestock, Cruds and digestible protein valves are listed for
several species, For example, the leaves of Capparis odoratissima have a crude protein valve of
24.5%. These species are particularly important in ard and semi-arid areas where there is Little
pasture, Many species, however, are not rogenerating as seadlings are cut doring pastere maintenance,

59. Ewenson, S. (1986). Farmer praclice and production study: characterization of home
gardens in Aur Jaya (Sitiung Vc). Tropsoils Field Research Brief, September 1986, No. 32.

The composition of ttansmigrants™ home gardens in West Sumatra is detailed with comparisons of
traditional Javanese pardens. Transmigrants were given (.23 hectares for a home garden and one
hectare of upland for a ficld. They had been in the area for only 3.5 years. Upon amival, they planted
staple crops within their home gardens for the first two years along with fruit tees and onffes,
allowing for a succession of products. A total of 46 different species were found in the eight family
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gardens studied. The greatest number of speecics planted per farmer, however, was 28. A tradilional
home garden can contain as many as 50-60 species. The author found few vegetables, particularly
greens, in the transmigrants’ gardens. This lack of vegetables and the eadency to sell much of what
is grown undermines the nutritional well-being of the transmigrants. However, it is noted that most
of the fruit 15 aot sold, hut eaten by children,

60. FAO (1984). Land, food and people. Based on the FAQ/UNFPA/IIASA report:
Potential Population Supporting Capacities of Lands in the Developing World. FAQ, Rome,
Ttaly,

A statlc “carrying capacity” arpument that assmines that population levels in rural areas of the Third
World are solely determined by crop/livestock production (plus some trade). Addltmnal factors such
as migration, urban subsidy and wild résources are barely cﬂnmdsred

61. Faulkingham, R.H. (1977). Ecological constraints and subsistence strategies: The impact
of drought in a Hausa Village, a case study from Niger. In: D. Dalby, R.J. Harrison-Church,
and F. Bezzaz (eds.), Drought in Africa, 2, African Environment Special Report No. 6,
International African Instituie, London,

62. Fernandes, E. and Nair. P. (1986). Evaluation of the structure and function of tropical
homegardens., Agricultural Systems, 21, 1-14.

63. Fernandes, E.C.M., Oktingati, A. and Maghembe, J. (1984). The Chagga homegardens:
A multi-storied agrotforestry cropping system on Mt Kilimanjaro (Northern Tanzania).
Agroforestry Systems, 2, 73-86.

This article describes the composition and structure of Chagga bome gardens. The management of
banana and coffes are emphasized as they are the most important erops. The Chagga live on ML
Kilimanjaro, an arca of fertile, volcanic soils. Over the last century, they have developed a complex
and diverse agroforestry system in home gardens. Thess gardens are in addition to cultivating and
raising livestock {chickens, pips). At the time the article was written the population density equalled
500 people per square kilometre. Staples, fruits, vegetables, fuelwond, fodder and medicinals are
produced in the gardens. A list of 43 species and their uses is given; however, over 100 have been
inventoried. The home gardens are composed of about six layers, beginning with ground cover of
grasses, food crops and fodder and proceeding upwards theough stories of coffes, medicinal plants,
bananaz, froit, fodder, fuel and timber rees

There is no more land available on Mt Kilimanjare for further home gardens. Many people have
moved to urban areas ot to nearby Mt. Meru. Mainly older people tend the gardens and the danger
exists that mock of their knowledpe of the management of species will be lost. With growing
populations, it will be necessary to improve the productivity of the gardens. It is recommended that
extension agents provide assistance aimed at the whols, integrated system rather than individual crops.
Further recommendations jnchude introduction of nitrogen fixing species, new crop varieties, and
fertilizers. Research is needed on optimal crop, spatial and temporal arrangements.

64, Frechione, J., Poscy, D.A. and Da Silva, L.F. {1983, The perception of ecological
zones -and natural resources in the Brazilian Amazon: An ethnoecology of Lake Coari.
Advances in Economic Botany, 7, 260-282.

65, Fujisaka, §., Sajise, P. and del Castillo, R. (1986). Man Agricudture and the Tropical

Foresi: Change ami Development in the Philippine Uplands. erock Intcmaunnal Instatute
for Agricultural Development, Bangkok, Thailand.
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66. Gliessman, 5.R., Garcia E., R. and Amadora, M. (1981). The ecological basis for the
application of traditional agricultural technology in the management of tropical agro-
ecosystems. Agro-Ecosysiems, 7,173-185.

67. Gould, R, (1970), Ecology and adaptive response among the Tolowa Indians of North
West California. In: Bean, L.J. and Blackburn, T. (eds.) Nathve California: A Theoretical
Perspective, pp49-78. Bullena Press, Ramona, California

The range of Tolowa food procuretnent strutegies are discussed. These include large sea mammals (eg.
sea lions, seals and sea ollers), Tmarine shelifish {eg. sea mussels, scallops, clais), acorns (from
various ol iree species), andioits fish (eg. salmom), waterfowl fducks, geese, cormorenty ete.) and
surf fish (2. sinelt). These are complemented with a range of harvested land mammals, berries, edible
planés and ocean fish, These mijor food sources pravide a2 seasonally complementary dist. For
instance, large sea mammnals are harvested in July-August, the lime of the peisonous period for marine
shelifish and before the acorn harvest. The production levels of thess resources, especially saltos,
smelt and acorns, vary dramatically between years. Bot the diversity of food sources creates a degres
of secunty in food provisioning.

68. Gould, R.A, {1985). ‘Now let’s invent agriculture’; a critical review of concepts of
complexity among hunter-gatherers, Tn: Prehistoric Hunter-Gatherers. pp. 427-434.
Academic Press, London.’

The paper argues for fewer ethnicentric assmmptions in discussions on the origing of agrieuiture.
Rather than simplistic *just s0° stories on invention of agricultural practics, the author argues for more
empirical detail on the dynamics of change in hunting and gathering societios.

69. Grandstaff, 5.W. (1986). Treey in paddy ficlds in Northeast Thailand, Tn: G. Marten
(ed.), Traditional Agricufture in Southeast Asia, Weslview Press, Boulder, Colorado.

70. Grivetti, L.E. {1987). Bush foods and edible weeds of apriculture: Perspectives on
dietary use of wild plants in Africa, their role in maintaining human nutritional status and
implications for agricultural development. In: R. Akhtar (ed.), Health and Disease in
Tropical dfrica: Geographical and Medical Viewpoirms, pp. 51-81, Harwood, London.

71. Grivetti, L, Frentzel, C.I., Ginsberg, K., Howell, X, and Ogle, B.M, {1980).
Agricultural Development: Present and Porenrial Role of Edible Wild Planis. Part 2: Sub-
Saharan Africa. USAID, Washington, D.C. '

72. Guha, R. (1989). The Unguiet Woods: Ecelogical Change and Peasant Resistance in the
Himalayas. Oxford University Press, Oxford and New Delht.

73. Gupta, A K. (ed.) (1991). Ramanathan’s forest agriculture. Honey Bee, 2(1), {11,

This iz a brief description of an agroforestry design of Thira C.R. Ramanathan in which 1500 trees
can be grown on a single acre. Thess speciss provide food, fodder, fibre and medicinals and are said
to provide more benslits than staply crop production. A total of five acres of trees are recommended.
The first three years require investinents such as fertilizer, watering and growth of live fences costing
Rs5.3,000-6,000 per acre. After five years of growth when fruiting begins very little care is mecded,

74. Guy, R. {1972). The honey hunters of southern Africa. Bee World, 53, 159-166.
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75. Hannover, I.W. [1988). Feasibility study on small-farm production of gums, resins,
exudates and other non-wood products. Muliipurpose Tree Spmm Network Re.-;mrch Series,
4, Winrock Intemational.

76, Hecht, §.B. (1982). Agroforestry in the Amazon basin: Practice, theory and Limits of
a promising land use. In: Hecht, 8.B. (ed .}, Amazonia: Agriculiure and Land Use Research,
pp. 331-371, Centro Internacional de Agricultura Tropical (CIAT), Cali, Colombia.

‘77, Heizer, R (1955). Primitive man as an ecological factor. Kroeber Anthropological
Society Papers, 13, I-31.

The paper reports on the careful management of wild resources, padicularly amongst the Morh
Amencan Iodians, The paper documents the management technigues omployed to regulate game
hunting among many tribes of npative American Indians. The Hopi of Arizona, for example, when
hunting wild sheep always leave at least one male and one female “so as te make more sheep for a‘he
next iepting . A wide range of uses of differsnt wild plants are also recorded.

78. Heary, D., LeReoi-Gourhan, A. and Davis, 5. (1981). The excavation of Hayonim
Terrace: an examination of terminal pleistoceine climatic and adaptive changes. Journal of
Archeological Science, 8, 33-38.

The Natofian groups who inhabited the Palestinian mediterranean areas aronnd 18,0000 to §,506GBC
had to adapt their livelihood strategics io the face of climatic change. This involved extending their
arcas of habitation and the range of foods collected and hunted. The paper provides a listing of the
range of products hunted aceording to archeolopics] evidence. For between 1500 and 2000 vears these
proups were collecting wild cereals, but with the onset of drjer and coaler conditions they had to
change to agricultural production and the cultivation of cereals,

79. Holden, S. (1983). A Survey of Vegeiable Production and Marketing on the Central
Plateau in Northern Province, Zambia. Occasional Paper, Agriculiural University of Norway,
As, Norway.

80. Hong, E. (1987). Natives of Sarawak: Survival in Borneo’s Vanishing Forest. Tnstitut
Masyarakat, Pulau Pinang, Malaysia.

81. Hunink, R B.M, and Stoffers, J.W. (-1934}. Mixed and Forest Gardens on Cenrral Java:
An Analysis of Socio-economic Factors influencing the Choice Between Differens Types of
Land Use. Department of Developing Countries, University of Utrecht, Utrecht, Netherlands.

82, Huybens, E. and Tollens, E.F. (1989). Rice production in the rainforest in Zaire: an
analysis of the smallholder traditional farming system in Yalibwa Upper-Zaire. Agriculinral
Svstems, 31, 291-303.

During the perind May 1974 to May 1975, on-farm and off-farm labour use, earnings, expenditurs and
harvest yields were recorded twice a wieek for 20 households in Yalibwa, in the Upper -Zaire Region
of Zairs. On the basis of these data, a stucdly was made of the productive factors in the smallholder
farming system and their relation to agricultural output in this minforest area. Although the major cash
crop Is mee, game and, o a lesser extent, fish and wild fruit, are aiso important cash produocts.

83. TIrvine, D. (1989). Succession management and resource distribution in an Amazonian
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rainforest. Advances in Economic Botany, 7, 223-237.
84, Janzen, D H. (1973). Tropical agroecosystems. Science, 182, 1212-1219.

This paper is an overview of tropical agricullure which riises many issues such as the growth of cash
crops for export and difficulties of farming on marginal lands in the tropics.

85. Jardim, M.A.G. and .Andarsnn, A.B. (1987). Management of native populations of the
acai palm in the Amazon estuary. Preliminary results. Bolefim de Pesquisa Florestal, 15,

i-18.

In a trial near Belem, Para, Brazil, indigencus practices lor management of the nmltipurpose palm,
Euterpe oleracga, (selective thinning of competing tree species and within palm clomps) concentrated
Fruit production on & smaller oumber of stems, facilitating simultanecus harvesting of fruit and palm
hearts. :

86. Johannson, E. .(1989). Cultivated, sclﬁi-cultivated and wild vegetables used in Zambia.
A pilot investigation for the regional SADCC genebank programme, IRDC working paper,
I19. Swedish University of Agricultural Sciences, Uppsala.

87. Johnson, A, (1989}, How the Machiguenga manage resources: Conservation exploitation
of nature. Advances in Economic Botany, 7, 139-173.

88. Juma, C. (1989). Binlogical Diversity and Innovation: Conserving and Uiilizing Genetic
Resources in Kenva. African Centre for Technology Studies, Nairobi, Kenya.

This hook's main goal 15 to discuss the policies and institutions peeded to conserve genetic resources
in Kenya. Included within the book are the general results from sn eXtensive ethnobotanical survey of
1200 households covering 60% of the Bungoma District in western Kenya. The villagers nse about 100
different species of fruits and vegetables which are listed in tables. Tt was found that 47% of the
households routinely collected plants from the wild and 49% mamtained wild species within their
farms. As forested areas decreased, villagers were :ittempting to domesticate certzin species. Because
Kenya has strct laws which forbids the gathering of forest products, many of these species taraetted
for domestication were oblained from neighbouring Ugandan forests, Women were mast knowledgeabls
abont vegetables, while children made more use of wild fruits. On the whole knowledge of wild
regources wis decliplaog among the younp. The cave is put for the inporiasce of maintaining sonetic
diversity ax a means of ensuring food secunty.

85. Kerkhof, P, (1990). Agroforestry in Afvica: A Survey of Project Experience. Panos
Institute, London.

This publication aims at sharing lessons frivm agroforestry project experience in Africa. [t presents a
survey of 21 projects in 11 countries throughoat Africa. Farming of trees within the sgricultural
etvironment is increasingly being recognised as an important component of livelihood systems. The
provision' of wild products {fruits, honey, owts, beers, wines, woud products ete.) from trees ate
important componedts of local diets and income generation strategies. Ensunng that appropriate
institutional support, participatory project planning and technical design based on local priorities is key
te the success of boib government and NGO initiatives. The report is divided into three parts. Part
I gives a summary of the overall lessons that have emerged to date. Part [I documents information
from the 21 projects, grouped iato five broad categories. Part IIT drivws on these project profiles o
illustrate and discuss a oumber of key elements in the design and munning of agroforestry related
projechs.
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90, XKinzamkono, R. and Lindstrom, J. (1990), Forests and Fields: The Role of Livesiock
and Collected Food Products in Food Production and Security Systems: The Case of Babaii
District, Tanzania. Preliminary Research Report prepared for Forest, Trees and People
Project: A project under Community Forestry Section, Ministry of Land, Natural Resources
and Tourism, Tanzania Food and Nutrition Centre, July 1990.

This study looks at the role of livestock, wild and cultivated foods in agro-pastoral households. The
ficld sibes wera bwa villapes, one ruar & forest resenve and the ofher In an srve undergoing deforastation
and erosion. The tigld study was condocted by interviews and direcr observation. Data is presented
for species collected, their frequency of use, the nutritional status of men, women and children, and
seasonal varations, Additional topics discussed include: the importance of vanety in hovsehold food
security and -eollection according to location, availahility, gender and age. Of the wild foods,
emphasis is placed on green leafy vegetables and fruits, '

91a. Labelle, R., Majisu, L. and Munyua, H. (1988). Agroforestry Literature: A Selected
Bibliography. Intermnational Council for Rescarch in Agroforestry, Nairobi, Kenya.

91h. Kyle, R. (1987). Rodents under the carving knife. New Scientist, 25 June 1987, 58-61.

This paper provides an accassible overview of the use of rodents for food acrmss the world, Capybara
mueit production is compared with beef production in Venerusla and studies show that capybara meat
production bis a 50% advantage. A tabls provides nuiritional corapatisans of wild meats from rodents
and heef or vepetable protetn sources. Rats bave a mutritional score equivalent to beet or mutton. The
conflict between rodent populations and agricullure is discussed amd the potential for captive praduction
of rodent meat, Trals at the University of Ibadan, Nigeria show that 4 group of 25 female grasscutiers
and five males could potentially yield nearly 400kg of carcass meat per year,

92, Leeg, R.B. (1969). 'Kung bushinan subsistence: An inpui-output analysis. In: Vayda,
AP, (ed.), Environment and Cultural Behaviour, pp. 47-49, Natural History Press, Garden
City, New Jersey, U.S.A.

93. Lee, R.B. (1979). The !Kung San. Men, Women and Work in a Foraging Society,
Cambridge University Press, Cambridge. .

This seminal work reviews the productivity of the 'Kung San of southern Africs. Productivity is very
high iz terms of sbour inpal, but coasists of bwo components: gathedng which Farnishes 2 relishle
basis diet, and hunting which is riskier and less rewarding in calone and protein terms, but is valued
for the quality and variety of food it provides. Contrary to orthodox views of hunter-gatherers, this
shows that their average working week is only 2.3 days per adult, Each day consists of about 6 hours,
Their average intake of calories is 2355 per adult, denved from Mongongo nuts (38 %), meat {30%)
and wild vegetable planis (12%). " They make use of 84 species of edible palnts and 54 of edible
animals. The results presented are different from those reported in earlier papers and articles.

94, Lee, R.B. and de Vore, L. (1976). Kalahari Hunter-Gatherers: Studies of the !Kung San
and Their Nefghbors. Harvard University Press, Cambridge, Massachusetts.

835, Lewis, H. (1972). The role of fire in the domestication of planis and animals in SW
Asia: a hypothesis. Man, 7, 195-222.

This paper synthesises archaeolopical, ecological and cultural information on the munagement of wild
- plants and animals, and their dosnestication. The hypothesis that time employad by people, has played
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g significint role in the emergence of agriculture is discossad.

96. Malaisse, F, and Parent, (. (1985). Edible wiid vegetable preducts in the Zambezian
woodland area: a nuiritional and ecological approach. Ecology of Food and Nurition, 18,
43-82.

The compusition of 184 edible wild vegetable products from a Zambezian wondland area of southern
Zaire is given.

97. Malarct, L. and Ngury,; ‘F.N. {1986). An ethno-ccological study of the interactions
between termites and small-holder farmers in  Kenya. In: Intermarional Comference on
Tropical Entomology, 31 August-5 September. ICIPE, Mairobi.

98. Maundu, P. {1987). The importance of gathered froits and medicinal plants in Kakuyuni
and Kathama Areas of Machakos. In: K. K. Wachiira (ad.), Women's Use of OQF-Farm and
Boundary Lands: Agroforestry Potentials, pp. 56-60, Final Report, ICRAF, Nairobi, Kenya. -

This analysis recognizes that the value of gathered plants differs depending upon the user group.
Overall, they are more important to the poor than the rich. Women consider vegetables most
important, but children think fruits are. Men prefer fibre and medicinal plants. Despite these individual
preferences, the collection of wild products benefits the whols community, as they are inexpensive,
sometimes close ab hand and a resdy sooree of medicines. Many people believe that traditional
medicines are more successful in curing illnesses than modemn medicines. Important medicinal plants
are conserved; However, some have disappeared due to overexploitation. 'Wild lmuils are particularly
important to families with no fruit trees on their farms and/or those who cannot afford to buy them.
Children collect and eat froits the most with the example given of children who will have fruits for
lonch when they spend the day herding.  They are also caten during times of amins. Two species
of fruits (Tamarindus indica and Ximenia caffra) are sold in markets. Others are hecoming rars. The
consumnption of wild vegetables is more seasonal than froits buris also mote important,  They appear
during the rainy season and provide an inexpensive lood source during a time when food supplies are
decreasing, Commelina sp. 18 the most popular wild vegetable,

99. May, P.H., Andersen, A.B., Frazao, J.M.F, and Balick, M.J. (1985). Babassu palm
in the agroforcsu}r systems in Brazﬂ’s Mid-North Region. Agroforestry Syswms, 339,
275-293,

An average of 34.8% of a household’s total income, inchwling non-cash incoms flows, is earned by
bahassu kernel gathering and processing in the study area in NE Brazl,

100. McCrae, A.W.R. (1982). Characteristics of swarming in the African edible bush-
cricket Ruspolia differens (Serville) (Orthopleran, Tettigonioidea). Journa!l of East Africa
Natural History Sociery and National Museum, 178, 1-5. '

101. Mergen, F. (1987). Research opportunities to improve the pmductmn of homegardens.
Agroforestry Systems, 5, 57-67.

This is a general review article of home garden studies. Descriptions are given of the systems of
Tava, Thailand (forest village) , Tanzania (Chagga), West Africa (compound farms), Brazil (Kayapo),
Papua New Guinea, Nepal ¢hill farms), and Chile. The awthor recommends areas for research such
as the coordination of indigenous knowledge with that of ecolagists and penclicists,



102. Michon, G. (1983). Village forest gardens in West Java. In: P. Huxley {ed.), Plant
Rexearch and Agroforestry, Chapter 2, pl3-24 ICRAF, Nairobi.

In this chapier, home gardens are presented as a sustainable method of agroforestry which has been
in practice for centuries. Thelr spatial structurs is siotlar to natural forests and within a single village
over 500 species can be cultivated. This system can support a population density of 1,000 people per
square kilometre, Three types of gardens are distinguished in West Java: the home garden in which
crops are most intensively managed; the village-forest-gardens which contain fewer plant species, hut
taller trees; and gandens located on village fringes and domimated by certain species such as papaya.

A multi-storied structure characterizes these gardens. The first layer consists of vegetibles, herbs and
medicinals less than 1.5 m in height. The next layer contioues to 5 m with cassava, banana, papaya
and omamentals. The higher fayers up to for kome gardens and 35 m contain trees of varying heights;
guava, coffee, cacao, mango, sugar palim and bambeoo, Only a few wild species, remnants of primary
forest, may be found in gardens far from villages. Within this spatial structure, light and humidity
vary as within natoral forests, The resulting diversity in physical conditions promotes a wide varisty
of species with differing grow the requirements. The vegetation minimizes soil erogion from rain and
the complex root structures from the diversity of spectes taltes up mutrients from different soil levels.
Data iz presented on the amounts of products sold and consumed. Yegetables were mainly for home
comsusnption while fruits werg often sald. The amount of time spent in caring for a home garden was
given as 13% of toetal tme for men and 17 % for women.

103. Michon, G., Bompard, I., Hecketsweiler, P, and Ducatillion, C. (1983}. Tropical
forest architectural analysis as applied to agroforests in the humid tropics: the example of
waditional village-agroforests in West Java, Agroforestry Systems, 1(2), 118-129,

104. Michon, G., Mary, F. and Bompard, J. (1986). Multistoried agroforestry garden
system in West Sumaira, Indonesia, Agroforesiry Systems, 4(4), 315-338.

This article oot only deseribes the species and structure of the agroforestry garden system in West
Sumatra, but also discusses its relevance for mural development. Most agroforestry gardeners are
permanent rice cultivators. OF the villages studied, it was found that the Iand area vader tree gardens
was mversely propoctional 1o the area of rice fields. From fhese pardens, households zre abls to obtain
fruits, vegetables, constructinn materisls, spices and fuelwood for their own needs as well as for sale.

The tree gardens form a buffer zone between the villages and the povemment forest reserves, Their
arca can range from SO0-83% of agricultural land within a village, Both annoal {egy plant, maizs,
beans and cucwmber) and tiee crops are planted. The six tree crops cultivated are: durian (Durio
zibethinus);, Pterospermum javanicum, a construction wiood grown in association with durian; Toona
ginensig, construction wood ind shade tres for coffes and nutmeg; cinnamon (Cinnamommm burmani);
nutmeg {Myristica fragans); and coffee {Coffeea canephora). These species are of different heights;
therefors, occupying different layers to fornm a multi-stofed structure, Schematic diagrams of the two
most common bres gardens, durdan + wood spectes + nutmeg/einnamon and coffes + wood species
are given. Many vegetables (egg plant, maize) and fruits (hanana, papaya) are also planted in rice
fields.

In addition Lo the above species which are dircetly planted, there are a range of wild species which
are protected and harvested. A list i5 given of these "non-cultivated but useful” spacies along with
where they are found (primary forest, secondary growth or gardens) and their secondary uses. They
incinde I0 species for constiiction wood, 22 fruits, § vegutables and spives, and ¥ fom species,

The farmers work with the natoral dynamics of a forest ecosystem for the maintenance of their

gardens. They retain species which a re soil improvers. 'Wild fauna in the arza pollinate flowers and
disperse seeds, With the exception of durian and nutmeg, spontansons gernuination of seedlings is ralied
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upon Tor the propagation of useful species. Many pioneer species, such as Toona species, appear in
gaps left by Ieees having fallen in storms or of old age. Seedlings may then be transplanted to more
desirable locations; for example near decaying trees for fertilization. Crdinarily, the only trees which
are cut are cinnamon for its bark and fimber species,

Durian iz an exceptiongl tree species with multiple uses. 1t is 4 shade tree for coffec, nutmeg apd
cinnamen. The pericarp of the foit is vsed as a fartiliver for coffee, When it no longer yields, it g
used for fuelwood. Its froits are consumed more than rice. s harvesting has prionty over rice;
howsver, the maintenance and collection of garden produce ordinarily diws not interfere with the
agricultural cycle, Approximately 30% of dunan fruiis are sobd, from which villages can ean
US$17,500 to $185,500 (1985). The authers estimate that 2 heclare of garden produces (F8$365 o
UI8$5,000 {1985) and that the sale of agroforestry products has a value of US$4% to $93(1983) per
family. Thess amounts arc an underestimate, as the value of wild plants is not taken into accouat.

In addition to providing food, inceme and soil cover, to these agrofocestry systoms provide ap In gita
pene bank for both wild and cultivated species. One reason for the sucecess of this system is the
cotntunal control of land and trees with individoals responsible (or the care of gardens. They are
alluowed to baivest and sell what they have planted; however, other spacies are available to the whals
cammunity. Houscholds have securty of (enure and divectly bencfir from their itvestments of e
and labour in thelr gardens.

105, Munyua, H., Bondole, B.M., and Majisu, L. (1989}, Agroforesiry Literature: A
Selected Bibliography on Subsaharan Af¥ica. International Council for Research in
Agroforestry, Nairobi, Kenya.

106. Ndlovu, Sifanele (19%91). Amacimbi extinction threat causes concern among villagers.
The Sunday News, March 3, 1991, Bulawayo, Zimbabwe.

This newspaper article illusteates the importance of the mnopars worm amacimbi, a food with a Tigh
prateiv content.  Yillagers of the Bulilimamungwe District were coneemed that outsiders wene coming
intu the area over-collecting the caterpillar and destroying its breeding habitat, The local development
association put forward the proposal that there be specifie sites, and times for cellection to prevent
further over-harvesting,  This group’s spokesman, Cde Zenzo Nkobi, sunumed op the situation by
stating: "The rate at which they are being collected without any regard io the environment that
proviaear Shem wweane that virp soon we Will be peanding o rave pacimdd’ compaipe sinilar 19 1he pes
Sfor Hhinos”.

107, Ninez, V.K. (1984), Household Gardens: Theoretical Considerations on an Old
Survival Strategy. Potatoes in Food Systems Research Series, Report No, 1, International
Patato Center, Lima, Penu.

108, Nwoboshi, L.C. (I987). Regeneration success of natural management, enrichment
planting and plantations in West Africa, In: J. Vincent and F. Mergen (eds.), Namral
Managemenzt of Tropical Moist Forests: Silviculture and Munagemenr Prospecits of Susiained
Utilization, Yale University, New Haven, Connecticut, USA.

109. Nymapfene, K.W. (I986). The use of termite mounds in Zimbabwe peasant-
agriculture. Tropical Agriculture (Trinidad), 63¢2), 1 91-192,

Termitzria are important sources of spil with high clay fractions and high plant nutrient contents,
Termite monnds are often spread on farmers’ fields in conjunclion with manure, Higher fertility and
improved soil structure results; this is éspecially important in the nutrient deficient granitic sand soils
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of the communal arcas. Termile mounds also represent impoctant micro-habitats for tree species,
Within fields, small patches of woodland associated with termitaria may be retained; thess are often
sites of fruit trees, such as Berehemix discolor. Termites themsalves are also an important source of
supplementary food for local populations, Creat efforts are expended to extract termites for
consumption.

110. Oduol, P.A. (1986). The Shamba systern: an indigenous system of food production
from forest areas in Kenya. Agroforesiry Systems, 4, 365-373.

This paper describes the Shamba system in Kenya in which agricultural crops are allowed to grow with
tree seadlings for two years. The trée crops are usually plantation species; for example, Bucalypiusg,
Apcacia and Pines. The farmers are ahle to feed themselves and to sell their produce for profit. Tahleg
of the amounts of nuize, potatoes, beans and cabbapes produced are piven as well as refums per
hectare.

111, Ogle, B.M, and Grivetti, L.E. {1985). Legacy of the chameleon: Edible wild plants
in the Kingdom of Swaziland, Southern, Africa. A cultural, ecological, nutritional study. Part
I-Introduction, objectives, methods, Swazi Culture, landscape and diet. Ecology of Food and
Nutrition, 16, 193-208.

This paper is the first of four which together investigate the availability, collectton, consumnption and
mineral composiiion of wild plants in Swaziland. Formal and informal interviews were conducted with
adults and children, Villagers interviewed were mainly subsistence agriculturalists growing maize,
Cattle weie also raised, In addition to maize, a side dish of a relish or stew of fish, meat, vegetabley
or logumes are also consumed at meals. Green leafy relishes may be derived from eultivated or wild
vegetables, Caterpillars and fermites can alsa be added to relishes. Grasshoppers and locusts are
uslly eaten by children. Non-traditional and packaged foods, such as wheat broad and solt drinks,
are also cotsumed. Between mieals, people snack upon fraits. Part I also describes the major ecological
zones of the study area: Highwveld, Middleveld, Lowveld, and Lubombo. Most spricultural fields are
Iocated within the Middleveld. Bidens pilosa, Commelinacea spp. and Somchus oleracens are
considered weed species and are cammnnly foond in felds, fallow fields, pasture and aIcmg paths. Pasi
botanical and nutritional research in the area is reviewsd,

112. Ogle, B.M, and Grivetti, L.E. {(1985). Legacy of the chameleon: edible wild plants in
the Kingdom of Swaziland, Southern Africa. A cultural, ecological, nutritional study. Part
11- Demegraphics, species availability.and dietary use, analysis by ecological zone. Ecology
af Food and Nutrivion, {7, {-30.

This paper detadls the results of interviews on the recognition and consumption of edible wild plaots
in Swaziland with data from four ecological zones. In addition to growing maize and raising livestock,
fruit trees were grown by 71 % of houssholds and vegetables by 41 %. Food is widely purchased, yot
all those inteeviewed collected wild vegatables and 21 % hunted or fished. Adults identified an averags
number of 48.7 wild plants with an gverage of 38.9 consumed yearly and 17.9 frequently. Children
tecognized 39.3 wild plants and consumed 34.4 yearly and 14.4 frequently. A total of 110 fruit treas
were named, 3) of which were caten more often by children than by adults, Half of the adults
reported eating wild leaves at least twice a week when they are available. The most fréqumtly
consumed leaf, Bidens pilosa/B. bipinnata, is also a weed of agricultire. It is eaten frequently by
T.6% of adults, Mushrooms, bulbs and flowers are also collected, Tables present these data on
availability end consumption. Conswmption of wild planks in the spring and summer alternates with
cultivated plants in the antunn and winter, An appendix hists over 200 wild plants #long with their
seasonal availatality. Of the adulls surveyed, 39% stated that wild plants contributed mors to dicts than
cultivars, 31 % relied upon mote cullivars, and 18% believed there to be 2 halance hatween the bwa,
Although several species can be found io all four ecological zones of Swaziland, regional specificities

36



exist and are presented in tables. Throughout all four arsas, species have become rare or extinet. The
greatest perceived loss occurred in the area with the greatest agricultural expansion,

113, Ogle, B.M. and Grivetti, L.E. (1985). Legacy of the chameleon: Edible wild plants
in the Kingdom of Swaziland, Southern Africa. A cultural, ecological, nutrifional study, Part
ITI- cuitural and ecological analysis. Ecology of Food and Nutrition, 17; 31-40.

114. OCkafor, J.C. and Fernandes, E.C.M. (1987). Compound farms of south-gastern
Nigeria; A predominant agroforestry homegarden system with crops and small livestock.

Agroforestry Systems, 3(2), 153-168.

Compound farms are 2 homeparden type agroforestry system involving the dsliberate management of
muliipurpose trees and shrubs in mutlistored association with agricultural crops and livestock, In
addition to the immediate production bepetits of a diversified system, compound farms are the sike for
in gty conservation of tree species that are disappeanny due to exlensive clearanes of forest lands in
southeast Nigenia.

115, Okafor, J.C. (1985), Selection and improvement of indigenous tropical fruit frees:
problems and prospects. Journal of Tropical Forest Resources, 1, 87-95. '

Traditional sources of fruits, nuts, spices, condiments, [eaty vegetables, edible oil, and beverages,
indigenous wild fruit trees play significant roles in improving food problems. In comparison with staple
arable tood crops, such species have been Jittle shudied, This paper presents an account of work done
in Nigera durng the past decade on indigenous West African froit trees, and covers their potential
lor selection and improvement, constraints on ose and development, and work on propagation
techniques. '

116, Olofson, H, (1983). Indigenous agroforesiry systems, Philippine Quarterly of Culiure
and Society, 11, 149-174.

117. Padoch, C. (1983). Agricultural practices of the Kerayan Lun Dayeh. Borneo Research
Bulletin, 15(1), 33-37.

118. Padoch, C. and De Jong, W. (1991). The house gardens of Santa Rosa: diversity and
variability in an Amazomian agricultural sysiem. Economic Botany, 45(2), 166-173.

This study presents an example of house gardens in Peru which rival those in Southeast Asia and
Africa for species diversity, From 21 homegardens, a total of 168 species were identified and listed
in the article. The number of species within an individual garden varied from 18 to 74. The managers
of these pardens are non-tribal, nver dwelling people known sz Riberenos. The plants are atilised for
fond, medicines, construction materials and as ormamentals. The size of the gardens, their composition
and spatial arrangement all vary according to the goals of individual hosszholds. The garden areas may
be located om the sites of old swidden-fallives, In addition te trees remaining from these sites, young
seedlings may arise spontaneously or are planted by the Riberencs. Useful species are protectad while
others may be reraoved. As many previously deseribed most home garden systems ocear in areas of
high population density, this example In Peru indicates that similar complex and diverse systems can
cocur in areas of low densities, but to date they have not been thoroughly investigated.

119, Padoch, C. and Vayda, A. {1983). Patterns of resources use and human settlement in
tropical forests, In: F. Golley (ed.), ZTropical Rain Forest Ecosystems: Structure end
Function, pp. 127-142, Elsevier, Netherlands.
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126. Paolisso, M.J. (1985). Subsistence and coffee cultivation among the Irapa- Yukpa of
Venezuela: a cultural ecological investigation, Disservation Absiracts International, A
Humanities and Social Sciences, 46, 1016, Dissertation, University ef California, Los
Anpeles.

This rescarch investigates the veonomics and ecology of the Irapa-Yukpa Indians of western Venszuela,
These Amerindians grow coffee as a complement 1o subsistence agricallore and wild tood procurement.
The invelvement of the Irapa-Yukpa in coffes cultivation affects environmental, socicecomomic and
dictary changes. The thesis deseribes both the commuaity-level changes due to the incorporation of
once avtonomons communities into regional economies and the cultural institutions (sconomic, political, .
gocial) that locally implement state development policy.

121, Parent, G. and Theen, D. (1977). Food value of edible mushrunms from Upper Shaba
Region. Economic Botany, 31, 436-445.

122, Parker, E. {1989). A neglected human resource in ﬂmamma The amazon caboclo.
Advances in Economic Bam.ray, 7, 249.258

123, Pf:glar D.N. and Pierce, G.D. (1981) The edible mushrooms of Zambia, Kew
Bulletin, 35, 4754591

124. Persoon, G. (1988). Modified hunting and gathering: The Kubu and the outside world
{South Sumalra). In: 12th International Congress of Anthropological and Ethnological
Science, Zagreb, 24-31 July 1988, Leiden.

125a. Pingle, U. (1988). Central Indian tribal socicties under stress of modem socio-
economic pressures: Strategies o face the challenge. In: I. De Garine and, G.A. Harrison
(eds.), Coping with Uncertainty in Food Supply, pp. 405-417, Clarendon Press, Oxford.

This chapter investigates the effects of in-migration, encroachment of tribal lands and participation in
the cash economy on two {ribal groups, the Baj Gonds and the Koyas of central India. They are
compared with the more traditional Marda Gonds for agrcultural production, food consumption and
indebtedness. As production of cash crops, mainly collon, by the Ra) Gonds increased, they reduced
the amount of land under gratn cultivation. Their indebtedness also increased. The Koyas had been
involved in the cash economy for a longer perod of time. Many were landless and those with farms
wers often in debt. Indebtadness was not a prollem for the hMaria Gonde and they wens ahle to have
2 store oF surplus geains. Nuirfionally, 52% of the Mada Gands households were able to meet 505
or more of their cnergy tequiteraents; however, only 53% of the Ry Gonds and 33% of the Koyas
‘were ahle to meet theirs. The Manz Gonds are still able to collect many wild fruits, mushrooms and
vegetables, but due to extensive deforestation, the Raj Gonds and Koyas are not able to collect such
products. A strategy recommended to avoid further detenoration of these tribal societies include the
izzue of land titles to tribal peoples.

125b. Pingle U. (1991). Greening of Central Indian Wastelands. Presented at the
International Symposium Food and Nutrition in the Tropical Forest: Biocultural Interactions
and Applications to Development, 10-13 September 1991, UNESCQ, Paris.

Fifty percent of India’s wastelands lie in the central states. Reforestation with useful fruit trees,
particularly mangoes, wag be pun there in 1970 hy NGOz, the govemment and the people. Since then,
over 100,000 people have benefitted from the project. The profect is a significant source of
employment and has raised land values from zero to Bs 25,000 per acre (equivalent to the price of rice
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paddy landy. Familiss can cam from Rs, 1,000 (0 Rs. 4,000 per acre ltom the sale of fruit.
Mutritionally, children of families in nrchard areas, experienced less protein-energy malnutrition and
vitamin A deficiency than thoss living in non-prehard areas.  Mangoes are rich in B-carotene, 2
precUrsor of vitamin A, Althongh fhey may be saten only during 2 short seascn, the body s able to
store vitamin A in the liver for use throughout the year, In ooe mango growing area, vitamin A
deficiency decrsased from 42% in 1985 to 21% io 1990. Educational programmes have bsen
develgped which sxplain the relatinnship between foods and health and encourage fruit trees in home

pardens,

126. Posey, D. (1982). Keepers of the Forest, Garden, 6(1), 18-24,

127, Prance, G.T. (1973), The mycological diet of the Yanomam Tndians. Mycologia, 65(1),
248-250.

128. Pretty, I. {1991}, Farmers’ extension practice and technology adaptation: agricultural
revolution in 17-19th century Britain, Agriculture and Human Values, 8, 132-148.

During the British agrcultural revolufion, crop and livestock production increased 3-4 fold as
innovative technologies and techniques developed by farmers were extended Lo other fariners thoough
tours, farmer groups, open days, and publications, and then adapted 1o local conditions by dgarous
experimentation. - These technofogies maximized fhe use of on-farm resources at a when there was oo
government ministry of agriculiure, no research stalions, and 0o extension institulions. But at the same
time as this rovolution in on-farm resoures Uss, agriculture alse expanded mto uncuitivated fands,
incresnsing aggregate production but destroying common propery resources and so threatening the
livelihoods of the poor.

The promotion of extensification by government through enclosure acts of parlizinent desiroyed the
common property resources that were essential buffers against adversity for Lhose relying on the
prewisions of fuel, fodder, food, and employment opportunities. During the agricultural revolution
their value was barsly recognised. They were called wastes, and represented to many a symbol of
hackwardness or underdevelopment.  Boand of Agriculture reporters satd common propetty resoumes
were “the trifling fruity of everstocked and ilFepe Iands™. But afier enclosure poor farmers had to
destock as fodder sonrces beyond their farms were oo longer available and hay prices rose; and many
farmers, given small plots of land in few of Zrazing rights, sold them to lazger landowners, and “the
mioney wor drenk at the afe fouse” (Arthur Young). Generally those people living in diverse
landscapes fared better than those in the monocropped cereal lands. Of the arable lands, William
Cobbett said thers were “no hedpes, no ditches, no commaons, no prassy Tanes ... and the wretched
fabourer has not & stick of wood, and has not place for & pig or cow to graze. What a difference there
is between the faces you see kere, and ihe roupd, red fuces that vou see in the wealdy and foress®

129. Pullan, R. (1974). Farmed parkland in West Africa. Savanna, 3(2), 119-151.

130. Pullan, R. (1974). Farmed parkland in Zambia. Zambian Geographical Assaciation
Magazine, 26.

131. Raintree, I.B. and Warner, K. (1986). Agroforestry pathways for the intensification
of shifting cultivation, Agroforestry Systems, 4, 39-54,

This paper views swidden cultivation as an indigenous agroforesiry system. However, as populations
Increaze thers is 4 need to intensify such systems. Suggestions for intensification such as taungya,
enriched fallows, alley cropping and tree crop systems are giver, Fallows may either be enriched for
economic species or for species which will aid regeneration and soil fertility. Drmawing from existing
literature the aufher notes that n areas increasing population densities, tree growing is infensified,
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particolarly in home gardens.

132. Rambo, A.T. and Sajise, P.E. (1984). An Introduction to Human Ecolugy Research
on Agricultural Systems in Southeast Asia, University of the Philippines at Los Banos,
Laguna, Philippines. :

This book introduces human ecology as the study of the interactions between humans and the
ecosystems in which they live. The firs two pacts contain chaplers which define and explain varions
aspects of tropical agroecosystems from the biological and physical {energy flows, population
dynarics, plant succession and s0ils) to the cultural and economic, The final part 1z composed of five
case shulies from Peninsular Malaysia, Thailand, Java and the Philippines illustrate the interactions
between the bio-physical and soctoeconomic features of agroscosystens.

133. Rankin, J.M. (1985). Forestry in the Brazilian Amazon. In: G.T. Prance and T.E,
Lovejoy (eds.), Amazonia. Key Environment Series, Pergamon Press, Oxford.

134. Renfrew, J. (1973). Palaecethnobotany. The Prehistoric Food Plants of the Near East
and Europe. Methuen, London,

A varied vange of cerealy and fruits are lound in the remains of archeologics] sites from the peficd
arcund GOOORC. The moain cereals include einkorn, enuner, barley. Collectad fruits include: hazelnuts,
comelian cherries, crab apples, rosehips and wild grapes,

135. Richards, A. (1939). Land, Labour, and Dier in Northern Rhodesia: An Economic
Study of the Bemba Tribe, International Institute of African Languages and Cultures, London,

This iz a classic ethnographic text on the Bemba in Zambia. The book details many years of tleldwork
by Audrey Richards, exploring many aspects of Bemba lifs. The role of wild foods in the shifting
cultivation and garden plots teatures prominently,

136.  Richards, P. (1980). Communrity environmental lnowledge in African rural
development. In: D.W. Brokensha, D.M. Warren and O. Wemer, Indigenous Knowledge
Systems and Development, pp. 183-196, University Press of America, Lanham, Maryland,
USA. '

137. Riley, B.W. and Brokensha, D. (1988). The Mbeere in Kenya, Volume I. Changing
Rural Ecology. Institute for Development Anthropology (IDA) and University Press of
America, Lanham, Maryland, USA,

The Mbeere people live in Embu District, and this study is concernsd with the people of Siakago,
Gachoka and Kiang'ombe Divisions. The main focus of the study is on changes in the uses and
meidence of plants, especially woody vegetation, but also including cultivated crops. The period of
-shudy was one of dramatic changes, starting in the [%70s with the privatization of land (then just
beginning} and covering an increasing commercialization of natural resources (including trees and tree
products) and sn increase in the prodoction of cash crops. Part [ covers social, historical and
environmentsl aspects. Part IT demonstrates how planis are infertwined with people’s lives. Aspects
-epvered are: fraditional homestead wsage; fuelwood and charcoal; tree planting; wild planis as food;
honey; medical uses; poisons; rifual wees; grasses;, and taxonomy. Part Il covers farms and farming,
describing infrastmcture, practices, cultivated plants and cash crops, pests, deought, livestook, labost
and its division, capital and govemment interventions, and land rights, Pact IV summarizes the changes
which have ocourred. The second volums of the book, Boranical Fdentities and Uses, describes in detail
the plants mentioned in this first volome. '
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138. Rocheleau, D, Weber, F. and Field-Juma, A. (1988). Agroforestry in Dry!cmd Africa.
ICRAY, Nairobi.

This is an important and easy to read source hook on dryland agroforestry for Afvica. It emphasises
both technical aspects the rough descriptions of various potential agroforestry interventions (in
cropland, with conservation measures, and in-between places), as wull as approaches to research and
extension, This combination of perspectives is the book’s real strength. It is insufficicnt fo suggest
appropriate technical interventions without an effective approach to participatory planning and extension
that involves local people in the design and implementation of solations. The fisal section of the report
provides an accessible range of tooks for extensicn workers (tree lists and des;c:nptmns guidelines for
Interviewinyr, contact bsts cfc).

139, Rocheleau, D., Wachira, K., Malaret, L., and Wanjohi, B. (1989). Local knowledge,
inngvations, and ethnological methods for agroforestry and mndigenous plants. In: R
Chambers, A. Pacey; and L. Thrupp, Farmer First, Tntermediate Technology Publications,
London,

This chapter develops the argoment that only through understanding the details of local practices can
suceessful agroforestey interventions be implemented. This requires new tools and approaches for both
research and extension. The example of plant domestication by women farmers in Kenya is taken to
illustrate this theme. The factors that influence selection of indigenous speeies for the gardens inelude
abundinee, sase of sccess, préparation requirements and palatability, Selfhelp groups worked on the
establishment of small scale pardens for vegetables and the planting of fruit trees.

There s a focus on women's use of off-farta lands. Variows fornal and informal swrveys confirmed
that women use G5 indigenons species of plants for food and 99 for medicinal puposes, among them
woddy species, wild leafy vegetables and wild roots. Some %0% of women reported uzing pathersd
leafy vepetables to some extent, 109 said they vse wild gresns year round, and TO% reported that they
ot their childran sat wild fruits daily. :

140, Ruddle, K, (1973). The human usc of insects: examples from the Yukpa. Biotropica,
5{?): 94—.!{}1}.

This stody details the use of insects for food as well as rituals and instruments by the Yukpa of
Venoruela and Colombia. [t examines the collection and preparation of 22 genera of 7 orders.  There
1% often a seasonal dimesston o collection of insects, with the greatest abundance found during the
mainy season. Ants {Atta spp.) are forced from their nests at the beginning of the rainy season when
the females are carrying eggs. Their ahdomens filled with these eggs are a deficacy.  Beetle larvae
of the genos Carvobruchns grow in the nuts of the palm Scheelea spp.  Afler these nuts fall to the
ground, the Yukpa wait bwvo months for the larvae to grow large enough for barvesting, During the
"food short season”™ culerpillars are collected Trom maire felds. Insects are harvested from almost any
location. Beetles and grasshoppers are simply  gathered by women and children walking through
fields, In addition to providing foed, this practice reduces the number of pests which can damage
crops. Larvas (Corvdalus spp.) can also be collectud from under rocks in streams. Wasp nests ars
found in primary and secondary forests. In the prasslands, men set fires to canse -grasshoppers
{Tropidacris latreilli) to swarm allowing thems to be easily caught by women and children. Most insacts
are consumed as side dishes or relishes. The stingless bess of the genns Tripona are the most
important msects to the Yukpa for their honey and wax. As pame becomes depleted in the area throngh
the mtroduction of shot guns, insect gathering may increase to compensate for the loss of animal
protein, Tat and calories. Such distary substitutes ace particularly important as oot all the Yokpa find
domestic meat acceptable to eat.

141, Ruthenberg, H.H. {1981). Farming Sysiems in the Tropics. 3rd Edition, Clarendon
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Press, Oxford, UK.

This is the clussic text describing tropical farming systems. The conventional distinctions between
dryland, irrigated, swidden and pastoral systems are made, However the emphasis throughout is on the
differences in crop or livestock production techmigoes. The commen features of wild food use in all
gystems are largely unmentioned.

142, Salick, 1. (1989). Ecological basis of Amuesha agriculture, Peruvian Upper Amazon.
Advances in Economic Botany, 7, 188-212,

143. Scudder, T, {1962). The Ecology of the Gwembe Tonga. Manchester University Press,
UK.

144, Scudder, T.S. (1971). Gathering among African woodland savannah culfivators. A case
study. The Gwembe Tonga. Zembion Papers, 5, 316-324,

This study summarnises the cxlensive fieldwork carmied owt in the Zambezi valley amiong the Gwerabe
Tonga people. The importance of bush foods is highlightsd in this paper. A more extensive
ethnographic account, focusing on the human ecology of adaplive strategies can be found in 143,

145, Secoy, D.M. and A.E, Smith (1983). Use of plants in the control of agricultural and
domestic pests. Economic Botany, 37, 57.

146. Sen Gupta, D. (1980). Food consumption and nutrition of regional tribes of India.
Ecology of Food and Nutrition, 9, 93-108.

147, Senanayake, R, (1984). The ecological, energetic and agrenomic systems of ancient
and modern S¢i Lanka. In: Douglas, G.X (ed). Agricultural Sustainabilily in a Changing
Worid Order, Westview, Boulder,

The implications of agricaltural change on wild food use are demonstrated in the case study presented
in this paper. The replacement of buffaloes by tractors in Sri Lankan rice farming systems has reduced
the presence of buffale wallows. These are important micro-environments for a range of wild foods
including crabs, lizards and fish.

148, Sharland, R.W. (1989). Using Indigenous Knowledge in Relation to Subsistence Sector
Extension: Interaction Between the Agriculiural and Wild Environmments in Moru Agriculture
in Southern Sudan. PhD. Thesis. Agricultural Extension and Rural Development Department,
University of Reading, UK.

Chapters within this thesis discuss wild plant resources and the meanings of weeds and pests.  Wild
plapts are divided into two categories: those which are harvested on a daily basis, such as truits and
{eafy vegetables, and those wed as famine foods, mainly tobers and seeds. The leafy vegetables are
used as relishes and they are important to people for adding variety to diets, The fruits are mainly
consumed by children. Others consune froits when travelling. The famine foods are used only in
times of emergency, as they are difficult to prepare and are not very palatable. Lists of species usad
and methods of preparation are given. Enowledge of these famine foods 1s being lost between
generations, Weeds are divided into four categories: self-sown spectes; wild species whose seeds are
collected and scattered in fields; those commonly collected as they appear; and those which can be
paten, but are usually only collected during fumine. Whether these species Tomain in gardens or are
removed depends upon their vsefulness o individuals at the time of their appearance, Examples of
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species for each of these categorios are given, The dangers of pests, such as termites, are well-
recopnizad by local people; however, they are also seen as a feod source. Conflicts can arise betwesn
a hushband and wife as be szes the damage done to the house and she sees food for their family.

149, Sharland, R.W. {1989). Indigenous knowledge and technical change in a subsistence
society: lessons from the Moro of Sudan. Agriculiiral Administration Research and Exremmn
Nerwark Paper, 9, Overseas Development Institute, London,

Indigenous knowledge is increasingly seen as a rational response to prevailing conditions. It has,
hevwever, often been difficult to use this knowledge in the developroent process. The Mo of scuthern
Sudan highlight the complexity of the agricultural system 2nd its interactions with the wild
environment. Gaps of knowledge highlight spheres in which indigenous knowledge can intertwine with
more tormal knowledge in developing solutions. A methodology for nsing indigenous knowledge is
presented, based on internal processes of change and indigenous experimentation.

150. Silow, C.A. (1976). Edible and Other Insects of Mid-Western Zambia: Siudies in
Ethnoentomology, PhD Thesis, University of Uppsala, Sweden.

151a. Soemarwoto, 0. and Conway, G.R. {1991). The Javanese homegarden. Journal for
Farming Systems Research-Extension 2(3), 96-117

151b. Soemarwoto, O, and Soemarwoto, I, (1984), The Javanese rural ecosystem, In: AT,
Rambe and P.E. Sajise (eds). An Introduction fo Human Ecology Research en Agrictitural
Svstems in Southeast Asia. pp. 254-287, University of Philippines at Los Banos, Laguna,
Philippines.

The Javanese production systerss of homegardens, talun-kebun and annual cropping are reviewsd. In
the late 19705 these systems supported 1,000 people per square kilometrs. Homegardens have a
multistoried struchurs, contain a great diversity of species and yield throughout the year. They can
provide on average 21.2% of the oet incomes of households, Of a gearden’s produce, 44.4% is
consumed within the honsehold and 55.6 % is sold. Harvesting from gardens increases when rice i in
short supply. A second agroforestry system, the talun-kebun is found outside villages and is composed
of pereanial and anmual crops. Fish are also an important compenent of Javanese ecosystems. They
are found within rce fields, ss well as in ponds within homepardens.  Fish ponds are sites for the
recyeling of wastes, The authors note Lhat most research for rural development has been aimed at dee
cultivation. Given the population growth of Java and the reduction in the area of family land holdings,
the home garden and talun-kebun hold production potentials for househeolds. These potentials which
require Jittle land include fish ponds, orchid cultivation and chicken raising. Additionally, the authors
recommend that farmers be trained in the processing of thess products and be riven opportunities for
off-farm employment. Finally, home pardens and the talun-kebun sysiems are valuable in reducing soil
erosion and conserving penetic diversity.

152, Somnasang, P., Rathakeite, P., and Rathanapanya, S. {1938). The role of natural foods
in Northeast Thailand. In: G.W. Lovelace, 8. Subhadhira, and S, Simaraks (eds.), Rapid
Rural Appraisal in Novtheast Thailand. , pp. 78-103, KKU-Ford Rural Systems Research
Project, Khon Kaen University, Khon Kaen Thaﬂand

This study investigated the harvesting, consumption, preparation and preservation of wild foods dunng
rainy, cool and hot seasons ie Northeast Thailand. Eight villages with varied water sources and forest
avaijability were studied. During the rainy season, 50% of all foods consumed were wild foods such
as fish, snails, insects, mushrodnms, fruits and vegetables. At this tme, the majority was harvested from
nge paddy fields. The amcoot of rainfall directly affects their presence in the fiedds. Other aress for
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collection are the forest, and common property areas such as ponds and streams, Silkworms and
termites are also eaten. These focds are less abundant in the cool and hot seasons which follow, but
are still collecied. In the cool season, more foods are gathered from forests than fram other locations,
The abundance of forest foods is directly dependent upon the amount of rainfall in the previons season,

As would be expectsd, when villages are compared, the more water and forest that they have available,
the more forest foods are consumed. The overall supply of natural foods, however, has been
diminishing over the years as populations increase, Chher findings of the study incinde that chemica]
fertilizers and pesticides i paddy fields can have either a positive or negative effect on natural food
preduction.  Also as villagers hecome employed in wage labour, they spend less time gathering and
purchase more of therr foods, particularly during the dry season when it is very difficult to find natural
foods.

These wild foods are important sources of proteins, vitaming and minerals, The outcitional valves tor
some anmimals, fish, insects and vegetablos are given. Two species of nsect had a higher prolein and
iron content than fermented fish. One-lalt of the children in Northeast Thailand suffer from protein
energy malnutrition. Although wild foods were available, the authors were unable to explain why the
peaple still appeared to be malnourished. They suggest further research and the implementation of
nutrition extension programmes.  They also advocate the protection of torests as soorees of wild foods
and the coutinued existenos of Waterways av common property areas for collection. The use of
fertilizers and chemicals in rice paddy fields must also be carefully considered as rice is not their only
produce. In summary, wild foods are crucial to hoor people's livelihoods ag thay provide a supply of
nutrients at Lo monetary cost and are also a source of cash Income.

153. Stoler, A. (1978). Garden use and household economy in rural Java. Journal of
Indonesian Studies, 14(2), 83-101. '

154, Stﬁrﬂy, R. (1983), Some plants used by Bushmen in oblaining food and water.
Botanical Survey of South Africa Memoir, No. 30.

155, Swaine, G. (1964). The bush cricket Homorocoryphus nitidulus Walker (Tettigoniidae).
- East African Agriculture and Forestry Journal, 29, 340-342,

156. Tallantire, A, C. and Goode, P.M. (1975}, A preliminary study of the food plants of
the West Nile and Madi Districts of Uganda. The utilization of leaves and fruits of local and
mainly indigenous plants in supplt:menung the staple foods. East African Agriculture and
Forestry Journal, 4(3‘ 233-2535.

157. Taylor, K.D, (1968). An outbreak of rats in agricultural areas in Kenya in 1962, East |
African Agriculiure and Forestry Journal, 34, 66-77.

158, Tewari, S. (1990). The role of off-season vegetables in the development of hill
agriculture. In: Agricultural Development Experiences in the Hindu-Kush Himalayas.
Workshop report, 1. [CIMOCI, Nepal.

This short paper documents the vast mnge of wild products harvested in the Himachal Pradesh
mountain areas. The paper focoses oo the value of mushrooms. They occupy an important scological -
niche in the local farming system and provide a protein rich dist source. Pressure on forssl resources
and changing farming practices have changed the patterns of availability of mushrooms. The paper
argues that these impacts need to be taken into account.

159. Thompson, B.P. {1934). Two studies in African nutrition: An urban and a rural
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community in Northern Rhodesia. Raodes-Livingsione Papers, 24.

160. Toffin, G. and Wiart, J. {1985). Research on the ethnobotany of the Tamang in the
mountaing of Ganesh Himal (central Nepal): uncultivated plants. Journal & Agriculture
Traditionelle er de Botamique Appliguee, 32, 127-175.

A survey is given of the wild planis collected By the Tamang people of central Nepal for food,
medicinal, religions and other purposes such as clothing, construction amd tool muking., Quvercos
semecarpifolia and . lanata were important sources of green forage for domestic animals, and Borva
acumminata and Lithocurpas spicata were the main fodder trees used in April-lune. Chenopoditem glhum
and Usrtica dioica are used for bursan consumption either fresh or as flovr. £, album seed is also vsad

as a condiment.

161. Trigger, B.G. (196%). The Huron: Farmers of the Nowh, Holt Reinhart and Winston,
New York.

The book documents the collection practices of women who gathered a wide variety of wild plants,
inclhuling betries, acotns, walouts and wild grapes. Men were the buaters, but intensive use resubted
in the decline of game populations. Agricultural craps accounted for about 73 % of food caten.

162. Ulijaszek, 8. {1983). Palm sapgo as a subsistence crop. Journg! of Plant Foods, 5,
115-134. '

163. van der Zon, A. and Grubben, G. (1976), Les Legumes Feuilles Spontanes et Cultives
de Sud-Dahomey. Commuiication 65, Department of Agronomic research, KIT, Amsterdam.

This study from southern Benin estimated that 10% of marketed vegetables are collected from the wild.
This vares rogiooally and seasonally. Commaon species include: Justica ansellians, Polygonem

pulchrum and Talinum trianglare,

164. Warren, D, M., Brokensha, D. and Slikkerveer, L.J. {eds.} (in press). fndigenous
Knowledge Svstems and Development. The International Library of Development and
Indigenous Knowledge, Kegan Paul International Limited, London.

This book continues on the themes of Indigenous Knowledpe Systemns and Development (Brokensha,
Warren and Wemer, 198{0). The chapters are written by authors -from a wide ranpe of disciplines
{anthropology, entomology, ecology, botany, veterinary medicing and agricnltural sconomics). The
book is divided into the following major secticos: indigenous knowledge systems; indigenous decision-
milting  systems; indigencus organizations; indigenous experimental and innovatiens; inbernational
institutions and indigenous knowledye; and hibliographic essays on indigenous knowledge systzins,

165. Weaver, P. (1979). Agri-silviculture in tropical America. Unasyive, 31 (126), 2-I2.

166, Weiss, E.A. (1973). Seme indigenous trees and shrubs used by Tocal fisherman on the
East African Coast. Economic Botany 27, 175-192.

167. Werer, D.W., Flowers, N.M., Ritter, M.L. and Gross, D.R. (1979). Subsistence
productivity and hunting effort in native South America. Human Fcology, 7(4), 303-315,

168, Wiersum, K.F. (1982). Tree gardening and taungya on Java: Examples of agroforestry
techniques in the humid tropics, Agroforestry Systems, I11), 53-70.
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169. Wilson, G.L. (1917}, Agriculture of the Hidutsa Indians: an Indian Interpretation,
. Bulletin of the University of Minnesota, Studies in the Social Science, 9. Minneapolis.

This book describes the resource mapagement practies of the Hidatsa Indians of Missouri. The
agriculiure was experimental, complex and productive, and 4 wide range of wild products were used.

170, Wilson, K.B. (1989). The ccology of wild resource use for food by rural Southem
Africans: Why it remains so important. Paper presented to the conference: The Destruction
of the Environment and the Future of Life in the Middle East and Africa, 14th to 17th July
1989, Swansea, UK.

This paper is a teview of the importance of wild resources (fruits, greens, insests, wild game) in the
daily lives of rural people in southern Africa and the effects of increasing pressures om wild lands. As
common property areas decrease, the protection and privatisation of wild foods on agricultural land
increases.  Attempts to domesticate wild species alse ocour in order to ensure their supply. Through
these management efforts, the diversity of cropped lands cap bs seen to inerease. Erologically, as
woodland aress are replaced by grasslands, there is of course a decline in woodland assaciated species;
for example, fungi: however there is an in crease in other species which can thrive in the newly created
habitat, such as prasshoppers and rodents.  Although these specics are often viewed as agricultural
pests, they are consumed by the pebple and contribute futs and proteins. Even weed species are
collected and protected by women as relishes. As populations grow, inereased harvesting of wild foods
does not necessarily canse a steep decling in availability. The critical factor is: does harvesting affect
the plant’s survival and abiity to mprsduce? For example, ligle hann is done to the plant if only
leaves and fruits are collected as opposed to the collection of roots. More detail of the themes covered
within this paper can be found in: Ecological Dynamics and Human Welfare: A Case Stdy of
Population, Health and Nutrition in Southem Zimbabwe (172),

171. Wilson, K,B. (198%). Trees in ﬁelds in Southem Zimbabwe. Journal of Southern
African Swtudies, 15¢2), 1-15.

Maintgining trees in fislds has long been an indigeoous method of onservation. Using this practice as
an exampiy, this article illustrates the contlicts which can arige betwoen local people and government
policies. The Shona farmers in Southemn Zimbabwe bave traditionally preserved trees in fields for the
beacfits of fruits, shade, fodder and nutrent retention. The government, however, viewed troes as
a threat to erop vields and insisted that they be remeved. Mot all farmers complied as the trees also
possess spiritual signilficance. Once trees and their stunps wers removed, the woodland did not
regenerate. Fanmers blame the resulting environmental degradation, particularly in communal arcas,
directly on government policies. 1t is through ao understanding of such conllicts that indigenous groups
can determine the steps to take in order to gain control of their own nateral resources.  Also, their
needs can only be communicated if farmers are atlowed to actively participate in research.

172. Wilson, X.B. (1990}, Ecological Dynamics and Human Welfare: A Case Study of
Population, Health and Nutrition in Southern Zimbabwe. PhD Thesis. De:partment of
Anthropelegy, University College, London.

This thesis investigates the effecls of seasonal and interannual differences in rainfall on the food supply
amd health of communities living in two distinet ecological repions, the clayveld ind sandveld in the
savannes of southern Zimbabwe. The use of a vadety of wild foods, such as indigepous trees,
vegetables, weeds, insects, fungi and game are ipcluded in the analyses. The sandveld environment
contained preater species diversity than the clayveld; this provided better nourishment for the sandveld
population during the dry season and droughts as compared to the clayveld. Many tres species in the
sandveld fruit during the dry season and are particularly relied upon for meals. At this time one-quarter
of the poor’s meals are composed of fruit. On the whole children rely upon fruit collection more than
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adults and the poor on wild food collection mocs than the wealthy., The importance of froit trees is
evidenced by their preservation when woodland is cleared for farms and farmers’ planting of
indigenous and exotic varieties. As woodland s utilized for farms thens is an increase of species which
can grivw in these disturbed areas. These species are useful as relishes and make the staple crop more
palatable. Consequently, woodland species are found to decline, The change from woodland to
grassland has increased the number of herhivores. These include agricultural pests liks locusts, mics
and birds are trapped and eaten. Insects and their larvas can be high in fat and protein. Agriculiural
weeds are also important a5 relishes. Appendix Ons, The Ecology of Hunting, Gathering and Fishing,
and the Contribution toy the Dict is extremely useful; species of gathered plants are Hsted together with

their location, changing abundance, season of harvest and part eaten.

173. Wonjohi, B (1987), Women’s groups, gathered plants and their agroforestry potentials
int the Kathama area. In: Wachiira, K. {ed.). Women's Use of Off-farm and Boundary Lands:
Agroforestry Potensials. ICRAF, Nairobi.

174, Yarnell, R, A, (1964). Aboriginal relationships between culture and plant life in the
Upper Great Lakes region. University of Michigan Anthrop. Papers No. 23.

A range of plant species wsed for food (130 spp.) and other wses (400 spp.) are documented. A
discussion of the cropping regofarity of fruiting tree species is tncluded. The diverse range of nots
{hazelout, walout, hickory, oak, beech ete} are discussed, most coly providing good crops every 2-3
Yers,

175. Zmarlicld, C., Wehmeyer, A.S. and Rose, E.F. (1984). Important indigenous plants
used tn the Transkel as food supplements. Ecology of Food and Nutrifion.

Some of the wild plaots used in the Transkei as fomd supplements were analysed for nutrent
composition. Many potentially useful spp. are also regarded as weeds, but their cultivation should, in
some cases, be encouraged eg. Sonchus asper, Chenopodium albwm, Amaranthus spp., Galinsoga
parviflorn and Urtics urens. '
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Chapter Two

Swidden Agriculture and Foraging
in Tropical Forest Systems

Swidder Cultivation by Hmong, Novthern Theiland
Fhaoto: Jules Pretfy
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2. SWIDDEN AGRICULTURE AND FORAGING IN TROPICAL FOREST SYSTEMS

The cycle off éwidden, ar shifting, cultivation begins when an area of vegetation is cut, dried
ang burned. The use of fire releases nutrients from the cut vegetation in preparation for the
planting of staple foods. The cropped phzise may last for between one and five years, and is
.follﬂwed by a fallow phase. The uncultivated land is left to regenerate until the next cycle
of burning and cultivation begins (186; 188; 189).

The Swidden Cycle and the Changing Availability of Wild Foods

Swidden gultivators are not solely reliant uﬁ produce from the cropped phase of this cycle.
The term ‘fallow’ may be misleading. It does not imply unused, but simply uncultivated and
umweeded {1775, Many swidden cultivators hunt and gather in order fa supplement their diets
(189 for the Philippines; 181 for Peru; 211 for Venezuela; 232 for SE Asia. Also: 177; 180;
184; 186; 195; 205; 226-230; 242: 2473), The fallow ficlds are an important source. Those
of the Lua in northern Thailand contain |1( varieties of food plant and 42 medicinal plant -
varieties (218), and those of the Bora Indians of Peru contain 118 usefl species {150-194).
In SE Asia, bamboo and rattan, both important non-timher forest ¢rops, are harvested during
the regrowlh phase of shifting cultivation systems (183; 219). As many trees are planted or
protecied during the production of staples, the production process can be viewed as
continuous {191; 198),

Fields are revisited in order to collect foods and hunt game (221). In many cases these fallow
fields are also actively managed (191; 203). Management for wild food production begins
as the fields are cleared and selected trees are protected from burning (207; 208; 214).
Within the field, seeds of trees may be planted or germinated tree seedlings allowed to grow
{217:219). Surrdunding vegetation may also be managed to ensure the growth of valued wild
products (238-240). A field study from Peru listed a total of 37 planted or managed species,
including cashew and peach palm (193). Near Thadan, Nigeria, 14% of all trees in an § year
old fallow were found to be protected or planted by people (2()3].. The diversity and number
of useful species that appear in the fallow field will be highly dependent on the degree and
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type of management applied during the cropping phase (238). Unmanaged fallows contain

fewer useful food plants than managed fallows of a similar age (240).

In swidden systems, therefore, the distinction between wild and managed is not clear. It is
often difficult to tell what is part of the natural forest succession and what has been

influenced by human management.

Ecological Processes and Swidden Agricolture

The ecological processes of succession following the end of the primary cropping phase are
important in determining the changing availability of wild food resources in a swidden system
{eg. 211; 22(x; 222; 235; 237; 238). An enormous variety of useful products are found in the
regenerating fallows of eastern Amazonia (932). In the early stages of regrowth the
secondary vegetation is shert, so atfraciing small game and forest floor plants requiring light.
A few larger trees retained within the crop land usually yield fruit. These can continue to be
harvested for the full fallow period. As successien proceeds, t:rée regrowth occurs and
vegetation structure and species composition chﬁnges; this has an impact on the n.ijtriemt
dynainics of the system (930). There is an increasing availability. of tree based prﬁaucts -
fruits, nuts, medicinals, firewood etc. As the fallow apes there 15 4 general decline in labour
inputs intc management, as the highest labour inputs are required during clearance and
cropping. Active harvesting of products continues at a declining rate as the succession to
closed forest occurs. Useful products may thus be harvested for up to 50 years (224; 225 for

Peru).

Patterns of disturbance in swidden systems due to clearance and burning influence the species
composition, species diversity and spafial distribution of a;.railable wild foods. Following
disturbance, it is the ruderal, ephemeral, weedy species that recolonise, Disturbance through
clearance and burning may (hus act to increase the diversity of \a.;ild foods (222}, Fire
tolerant species alse have an advantage in surviving burning regimes in swidden systems (214
for the babassu palm}, Open patches may attract particular types of game animal or hird,
whose impact (through seed dispersal or further disturbance) in turn may affect the course
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of the successional process (238; 239). For instance, wild pigs, attracted to open fallow fields
in Papua New Guinea, forage on herbaceous material, so reducing competition with

regrowing fruit trees (233).

Specific plants unavailable in the primary forest may occur only in disturbed fallow areas that '
are unavailable in the primary forest. These may attract wild game to the area (221), In
Venezuela, although the primary forest contains a wide range of foods for the Cracidae bird
family, important food for the Piaora Amerindian people, the secondary forest in fallow areas
provides a greater concentration. The birds are more attracted to fallow patches, where they

are easily hunted (243).

Hunting and Gathering and Agricultural Complementarity

Tropical forests are food rich areas for human foragers throughout the world (215, 928 for
African trﬂpica] rain forests; 223 for Indian tribal areas; 187; 231; 263; 294 for Amazonia;
244 eisewhere in § America; 180 for Malﬁg,rsia; 321 for the Papua New Guinea highlands).
In these areas, hunting and gathering 15 vsually complementary to crop-based agricultore (49
for a Ghanaian case). Different groups are more or less engaged in each activity {eg. 178 for
the Philippines; 206 for Yanomani of Venezuela) and there may be important exchanges
between predominantly agricultural and foraging socleties (eg. 200 for the Philippinf:s; 236).

However, there are often scarcities of wild starch foods (eg. yams; 213) in fropical forests,
hecessitating the development of complementary relationships between foragers and farming
communities (236). The seasconal availablity of wild foods of the Mbuti in the tropical forests
of eastern Zaire shows that the supply of food is seasonally precarious. This requires the
Mbuti to trade with agriculturalists or foraging on the forest edge to compensate for food

shortfalls from forest scurces (212}.
Swidden Systems Under Pressure

Swidden systems are constantly undergoing change, Resource pressures in many areas have
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shortened fallows (182; 736; 738). These pressures have been exacerbated by the removal
of land for commercial agriculture or ranching {182; 682}, and by the migration of seftlers
from other areas pressure (738). The indigeneus adaptive strategies of swidden cultivators
and forest dwellers (178; 210; 226-230) may be unable to cope with these processes of

modern change.

The result is often an intensification of the cropping system with a move 1o cash cropping
(120; 167; 135; 204; 244}, This may mean the extension of cdntinuousl},r cultivated gardens,
often already an important part of the agricultural system (eg. 423 for Zambia), It may also
mean changes in the gender division of labour in swidden and foraging systems, where
labour aflocation to agriculture, hunting and gathering is already differentiated. Among the
Cuiva foragers of Venezuela, for example, men spend more time hunting, while women
concentrate on gathering activities (216). Chanpes in the production and marketing system
may result in reductions and hunting and gathering activity. For instance in the Philippines,
Batak foraging camps are now shorter and more seasonal as a result of increased market

contact with lowland areas (201).

In swidden systems, the distribution hétwccn the forest and the field and the wild and the
cultivated is blurred, as the management of fallows and field sites is closely integrated. As

swidden sysiems change and adapt to new circumstances, so agricultural planning and policy
| must recognise this intégratiun and ensure that the wild food resources are taken into

actount.
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CHAPTER 2: SWIDDEN AGRICULTURE AND
FORAGING IN TROPICAL FOREST SYSTEMS

176. Allen, B.T. (1985). Dynamics of fallow successions and introduction of robusta coffee
in shifting cultivation areas in the lowlands of Papua New Guinea. Agraforestry Systems,
3{3), 227-238.

The traditional shifting cultivation system of the Jowlands of Papoa New Guitiea consists of mixed food
crop gardens in which yams, hunanag, taro and sugar cane predominate. During the eropping cycle two
fruit tree specles, Pomnetia pinnsia nd Anlocarpies altills, are sommeonly planted.

177. Beckerman, 5. (1984). Swidden in Amazonia and the Amazon Rim, In: B.L. Turner
and S.B, Brush, Comparative Farming Systems., pp. 35 -94, Guildford Press, New York.

This chapter reviews the cropping cycle, labour reguirenents, the physical conditions and changes to
traditional swidden agriculture in Amazonia. Comparative tables for several Amerindian groups are
given for cultivars, crop densities, productivities, length of cropping, and labour iapubs. Throughout
the text, specific examples are given of the Bari system of production. Thig is Jocated in the South
West Maracaibo basin on the Colombian and Venezuelan horders. The *abandonment” of the swidden
freld is dofined a5 the end of weeding and it is noted that many products, pacticulacly Iiits, are vsed
as food.

178. Cadelina, R.V. (1988). A comparison of Batak and Ata subsistence styles in two
different social and physical envirenments. In: Rambe, A.T., Gillogly, K. and Huiterer,
K.L. (eds), Erhnic Diversity ahd the Control of Natural Resources in Southeast Asia,
Michigan Papers on South and Southeast Asia, Center for South and Southeast Asian Studies,

Michigan,

The paper considers owo Philippine Negrite groups, the Ata and Batak, which live in different social
and physical environments and comprise g collection of ethnic proups. Buth grovps were originaily
nomadic forest foragers but they have evolved different subsistence stratsgies in recent years. The
Batak were found to obtain 60% of their carbohydrate from farms compared with 75 % for the Ata who
farm more infensively and do not have access to wild foods. The proteln content of Hie Batak dist
penerally comprises wild meat and fish, while the Ata obtsin protein preserved fish and domestic
livestock. Both the Batak and the Ata have an increasing desire tor material items such as clothing,
housing and kitchen utensils which are obtained through barter, purchase and as pifts. Although the
effmi¢ groups in the Atz and Batak communities have maintained some of fheir socio-cultural markers,
they have nevertheless succesded in establishing a variety of relationships with other ethoic groups
living cutside each community.

179. Best, J.R, (1988). Change over time in a farming system based on shifting cullivation
of hill ricein Sarawak, Malaysia. Agricultural Adwinisiration and Extension, 291}, 65-84.

180. Carey, 1, (1976). Orang Asli, the Aboriginal Tribes of Peninsular Malaysia. Oxford
University Press, Kuala Lumpar, Malaysia.

181, Carneiro, R. (1964). Shifting cultivation among the Amahuaca of Eastern Peru, In:

Beitrage  zur Volkerkunde Sudamerikas.  Volkerkundliche Abhandlungen 1:9-18,
Kommissionsverlag Munstermann-Druck GMBH, Hannover.
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" This broef overview of Amahuaca swidden cultivation estimates that 40% of subsistence food i3
obtained from bunting and 10% from fishing and gathering. Primary forest is usually cleared and
cropped for one year, Afterwards, households usually move on to other areas only sometimes rebirming

to collect hananas and papayas from fallow sites.

182. Chidumayo, BE.N. (1987). A shifting cultivation land use system under population
pressure, Zambia. Agraforesiry Systems, 5(1), 15-26.

The paper preseats results concerning changes in nufrient status of soils under chitemens cultivation
and the relationship betwesn population density and deforestation. [neréases in population in northern
Fambia has resolted in decreascs in fallow periods from around 25 years fo 12 years. Clearance of
chitemene gardens has increased dramatically. These changes in resource management strategy have
acted to increase the population’s careying capacity. The role of wild food use has changed
accordingly, with a greater concentration on cropped fields than in earlier times.

183. Clark, K. and Uhl, C. (1984). Deteriore de la vida de subsistencia tradicional en San
Carlos de Rie Negro (Deterioration of traditional subsistence livelihoods in San Carlos de
Rio Negro). Interciencia, 9(6), 358-3635.

184, Clark, K. and Uhl, C, (1987), Farming, fishing, and fire in the history of the Upper
Rio Negro Region of Venezuela. Human Ecology, 15(1), 1-20.

The article hegins with a history of fire disturbance in the Upper Rio Negro region of Venszuela due
to apriculture and wildfires, 1t then evaluates the area’s carrying capacity based on apriculloral snergy
inputs and oulpuls and land availability. Fish are the main protein source o supplement bitter manioc.

185. Clarke, W.C. (1960). From cxtensive to intensive shifting. cultivation: A succession
from New Guinex. Erhnology, 5, 347-358.

This study examines four different comnmunities on a cantinsum from low population density and
abundant forest to high density and mainly prassland. I is assomes that it is population imerease and
more intensive land use which has converfed forests to grasslands. The main discussion revolves
arcund ditferences in crops grown and the increase in labour nesded in grassland areas for food
production. A greater scarcity of wild game and forest products in grussland areas s mentioned.

186. Clarke, W.C. (1976). Maintcnance of agriculture and human habifats within the
tropical forest ecosystem. Human Ecology, 4(3), 247-258.

This is a general article on swidden celtivation in the tropics. Management techniques which favour
forest regeneration after cropping include: few and selective weedings: shart cropping periods; planting
of trees and provention of firs.  Although no details are piven, the dictary importance of forest

products is acknowledgad. '

187. Colchester, M. (1981). Ecological modelling and indigenous systems of resource use:
Some examples from the Amazon of Scuth Venezuela. An Tropologica, 33, 51-72.

188. Conldin, H.C. (1954). An ethnoecological approach to shifting agriculture,
Transactions of the New York Academy of Sciencey, 17, 133-142.

This is a brief summary of the swidden cultivation system of the Hanunoo of the Philippines - the cycle
of clearing, huming, planting, as well as their corresponding cecemoniss. Ordinarily secondary forests
are cut with certain large trees protected in order to provide seedlings tor regeneration. Maize and
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rice are plantied with other vegetables, roul crops and fruit trees intoreropped.  This intercropping 1=
comsidered as a Torm of crop rotation.  One example observed 40 different crops in a single field. In
this way, products can be harvested from the field for up to six years, after which secondary
vegetation, such as hamboo, dominates. The fallow period lasts from five to fifieen years befors
reclearing. Houseyard gardens are also maintained for varietal experimentation, medicinalz and
ornamental plants. The Hanunoo consider over 1,500 plants 10 be usefill and have cultivated about 430
of these within their swiddens, The article notes that slthough lmperata grass may be considered a
weed, it is still important as a source of fodder and thatch.

189. Conklin, H.C. {1961). The siudy of shifting cultivation. Currens Amhropology, 2,
27-61, :

This &5 a8 guide for roscarchers planning to stody swidden cultivation. It brefly describes some
difficulties which the researcher may encounter such as swidden field sites dispersed over large areas
ang informants reluctant to discuss crop yields. Tt also provides an cotline of topics for investigation
with "Hunting and Trapping” and "Foraging” listed last under the fallow scetion. A bibliography of
over 1200 references is given, followed by a geographical index.

190. Denevan, W.M. {1971). Campa subsistence in the Gran Pajonal, Eastern Peru.
Geographical Review, 61, 496-518. .

This article describes the subsistence system of the Campa in Eustern Pers. Their staples include
mapine and maize.  Game is also important, as the men spend 30% of their time hunting, It is pame
depletion which oy cause villages to move o other sites.  Children often spend much fime searching
for insects to eat. . The Campa pile togsther maize eobs in order to provide a habitat for a particular
grub species.  They also clear shrubs from the hills of leaficotter ants and colleet them when they
swarm. Wild animals are sometimes raised and then eaten when there are food shortages. Wild fruils
and vegetables are pathered. Often these appear along trails and asar houses.

191. Denevan, W.M. and Padoch, C. {1987), Intreduction: The Bora Agroforestry Project.
In: W.M. Denevan and C. Padoch (eds.) Swidden-Fallow Agroforestry in the Peruvign
Amazon, Advances in Economic Botany, 5, I-7, The New York Botanical Garden, New
York.

This introduction to the volumes provides a description of the UNESCO Man and the Biosphere project
carried out in the Amaeon of eastern Peru on the swidden-fallow agroforestry of the Bora Indians, The
Bora Indians, although maintaining traditional aproforestry systems, were settled in the mission towa
of Brillo Nuevo, speak Spanish and participate in markets. They do not abandon their swidden fields
after staple cultivation but continue to protect, plant and harvest nseful species in their fallows for up
10 35 years. This Bora system of fallow management coordinated with forest succession is compared
with other tropical systcms through a treview of the Jiterature,

192. Denevan; W.M. and Padoch, C. {cds.) (1987). Swidden-Faltow Agroforestry in the
Peruvian Amazon. Advences in Economic Botany, volume 5, The New York Botanical
- Garden, New York.

This volume in the Advances in Economic Botany serjes is devoted to detailed studies on the swidden-
faflow agroforestry of the Bora Indians in Peru. The alin of these sindies is to document existing
suicessful agroforestry systems. Such information can be applied to the desipn of agroforestry systems
whose ohjectives are ko improve livelihoods without degrading the environment. The chapters
investigate the types of products collected, the stages of fallow suecession in which they grow and their
sale in markets. The dat'a provides evidence that the swidden fizld is not abandoned aller cultivation,
but that management and collection of products continues. Inthis context, the succession from young
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to old lullow 1s deseribed. A comparison of the Bora system (g also made with o cal farmers of mixed
ancestry who practice a form of commercial agroforestry guile profitably. These studies begin to
investigate the potential which swidden-fallow agroforestry holds for rural communities. Further
research 1s nesded on the succession of individual fallows, the effects on nutrient cycling and the labour
demands of management. Iostimtional an infrastructural lmpm‘v'cmml,s needed to promote these
produets for home and for sale are digcnssed,

193. Denevan, W.M. and Treacy, I.M. (1987). Young managed fallows at Brille Neuvo.
In: W.M. Denevan and C. Padoch (eds.) Swidden-Fallow Agroforestry in the Peruvian
Amazon, Advances in FEcononic Botany, 5,8-46, The New York Botanical Gardern, New

This study investigated five younp manape? fallows, all less than ten years, an uvnmanaged fallow, a
nineteen-year old fallow and dooryard gardens, Data wus collected on the types of vegetation and
products harvested, and management techniques which oceur during the first tea years of fallow. The
history of the fullow beging with (he swidden feld itself, The Bora plant abount 22 varieties of manioc
{Manihot esculentald, as well as tree seeds and seﬁl!iﬁgs sneh a5 cashoew fAnacardiom occid entaled,
peach palm (Bactrs gasipaes), citms (Citrus aurantifolie, ©, reticulata, C. sinensis), guaba (Inga
edulis}. A total of thirty-seven of these species arc listed. After the manioc is harvested, peanots are
planted in their place. The divessity of crops, their spacing and weeding influence the species
cornposition of the fullow. Ordinanly the more diverse the initial field is, the more useful plants follow
in the fallow, Wornen ate responsible for the planting and munagement of fields. Through the line-
intereept mothod, data on the vegetation present in fallows is given with ar least 118 usefol species
enconntered. Although not of similar histones, fields of ditferent ages were compared in order to bepin
to understand how vegetation chanpges through sneccssion. There is no ahandopment of fields, but
furest regeneration is man ipulated to produce fruit, fuelwood, constriction materisls,

The fallows smdied were distinguished as lollows: transitional swidden {3 years old); trausitional
orchard-fallow (5 years old); orchard fallow (G, 8 and 9 vears old); an unmanaged fullow (6 years old)
anct a forest fallow (19 years old). Manioc was still present in the transitional swidden as well as 20
other cultigens, with guaba (Inga edulis), wvilla (Poursuma cecropiifodia), macambo {Theabroms
bicolor} amd peack palm (Bactris gasipaes) the dominant tres specics. The transitiona] ofchard-fullow
alse contained a small amount of munioc and spectes such as uvilla and peach palm were harvested
along with other species for construction and handierafts. The orchard fallows stil] contzined cultivated
tree species and were even weeded. . '

In one eight-year old fallow, 27 vvillas, 2T peach palms and 14 banana plants had been planted. [is
farmer was able to identify 60 other wild plants growing in the Same arca as the fruit trecs, Some of
these are used for food, construction, handicrafts snd fuel. Arcas of orchard, forest cegrowth and
sapling thickers were distinguizhed as three separate zones within these fallows. The vunanaged fallow
contained no fruit trees ilhustrating the impordance of care such as weediog, Trees for construction
materials, hinwever, were present.  Doorverd gardens are more intensively managed and contain not
only species in the swidden-fallows, bot glso others which may need closer proteetion from predators.
As the fallows can provide products for home and for sale, it is suggested that this traditional fallow-
management systém may be a model from which to design agroforestry systems which could improve
areas of swidden cultivation where fallow lengths are shortening. :

Denevan, W.M., Treacy, J.M., Alcom, I.B., Padoch, C., Denslow, I. and Paitan,

S.F. (1984}, Indigenous agroforestry in the Peruvian Amazon: Bora Indians, management
of swidden fallows. Mzerciencia, 9, 346-357.

Dove, M.R, (1983). Swidden Agriculture in Indonesia, the Subsistence Sz.‘mregms af

the Kaﬂmanmn Kontu. Mouton Publishers, Berlin.
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The swidden cultivation system of the Kalimantan Kantu is comprehensively detailed from Tocal
scology to production data. Cutting, burping, planting, weeding, barvesting phases of swidden are
described, as well as their labour requirements, Data on the seasonality of culiivatad and uncultivated
ralishes as well as their relative importance are presented.

196. Duke, J.A. (1970). Eihnobotanical observations on the Choco Indians. Economic
Botary, 24(3), 344-360.

197. Eden, M.J. (1974). Ecological aspects of development among Piaroa and Guahibo
Indians of the Upper Orinoco basin. Awropologica, 39, 35-56.

198. Eden, M.J. (1980). A traditional agro-system in the Amazon region of Colombia.
Tropical Ecology and Development, 509-514.

This paper discugses the types of plants found in the swidden fislds of the Andoke and Witote Indizns
of the Colombian Amazon, Their frequencies within the lelds are given; for example fruit trees
comprise 3% of the orops yielding 5-10 years after the Delds were clearedl.

199. Eden, M.I. and Andrade, A. (1988). Colonos, agriculture and adaptation in the
Colombian Amazon, Journal of Biogeography, 15, 79-83.

Traditionel Andoke and Witoto Indians’ swidden cultivation is compared with that of non-indians, the
volonos, in the area. The staples are emphasized; however, 1t was ohsgrved that the colonos maintained
home gardens with froil trees like mango and lune.

200. Eder, I.F. (1988). Hunter-gatherer/farmer exchange in the Philippines: some
implications for ethnic identity and adaptive well-being. In: Rambo, A.T., Gillogly, K. and
Hutterer, K.L. (eds.). Ethnic Diversity and the Control of Natural Resources in Southeast
Asia. Michigan Papers on South and Southeast Asla, Center for Scuth and Southeast Asian
Studies.

Exchanges occur of non-domestic protein food, such as wild pig and deer, and domestic carbohydrate
food, such as maize and yam, betwean Agta hunter-gatherers and Palanan sedentary sgticulturalists in
Luzon, Philippines. By reifying cultural boundaries and subsisieace sconomic types, by emphasizing
eomplementarity and voluntarism, and by being frozen at a paricular peint i time, earlier argnrents
overlook a vital broadet pattern of historical, political and economic changes involving the Agta and
ihe Palznan, and Negritos and fowfand Filipmos generally, Considetstion of this broader paifern
suggests that what appear (o be symmetrical, complem entary exchange relationships bebween two
otherwise independent populations have the potential to hecome clagslike ethnic relations within a single
sticivty, with attendant sarginalization of the ‘hunter-gatherers’ i question.

201, Eder, I.F. (1988). Balak foraging camps today: a window to the history of umting-
_gathering economy. Human Ecalogy, 16, 355 6.

Incorporation into wider social and econwmic systems has brought a variety of changes to the hunting-
gathering lifestyle of the Batak of the Philippines. Compared with 100 years ago, Batak hunting-
gathering camps today are mors limited in duration and smaller in size, hunting-gathering itszlt is more
seasonal in fmportance, and there are significant differences 1 technology, resource utilization, the
organization of labour, and length of workday, These changes are related to the growing importance
of other economic activities and to the natire of Batak market articulation with lowland Filipine
society.
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202, Flannery, K. (1973). The origins of agriculture. Asan. Rev. Anthropelogy, 2, 271-309.

Aronnd the ¢lose of the fifth millenium BC, the Indians of Mexico first began to cultivate a series of
native plants; these wonld later become the staples of agriculture in middle Americz. Prior to this the
Indians adopted a broad collecting strategy, using acoms, wild heans, wild onion flowers and so on.
The management strategies involved the cleanng of forest patches, These would be colonised by 8
runge of plants, including Teosinte (wild maize), wild beans and wild squash. This natural succession
of plants in clsarad forest areas could subsequently be harvested. [t was this combination of maize-
heans-squash thal subsequently became the mainstay of agriculfurs in this area.

203. Flores Paitan, S. (1987}, Old managed fallows at Brillo Nueveo. In; W.M. Denevan and
C. Padoch {(eds.) Swidden-Fallow Agroforestry in the Perwvian Amazon, Advances in
Economic Botany 5:53-66, The New York Botanical Garden, New York.

Data is presented on the Moristic composition, vegetation structurs and soils of old fllows aged 10,
15, 23 and 35 years. A lable of the species found and their uses and tree profiles are given. This
information combined with that of species’ wsefulness are important if specific multipurpose spevies
are to be incomporated into agroforestry projects.

204. Flowers, N.M., Gross, D.R., Ritter, M.L. and Werner, D.W. (1982). Variafion in
swidden practices in four Central Brazilian Indian societies. Human Ecology, 10{2), 203-217.

This study compares the swidden systems of four Indian groups in Central Trazil living in the cerado
(savanna} regions. Although staple crops are emphasized the relationship to gathered products and the
effects of change on their use is drawn into the discussion. The Indians” access to their land has besn
diminished with some groups being placed on reservations. The result has been a decline in the
gathering of wild products. In response, many new crops such as manioc, rice and maize have been
introduced and their production intensified as Indians begin to live in more permanent selilements. Tres
crops such as mangoss and citrus have also been introduced. The Mekranoli Indians still go on hunting
and gathering treks; however, now they take along staple foods. This may he doe to the fact that the
area is not their original territory and they are not ag familar with the wild resoorces at hand.

205. Freeman, 1.D. (19335). fhan Agriculture: A Report on the Shifiing Cultivation of Hill
Rice by the fban of Sarawak. London. '

206. Fuentes, E. (1980). Los Yanomani y las plantas silvestres (The Yanomami and wild
plants}. Anfropalegica, 54, 3-138.

207, Gomez-Pompa, A. and Kaus, A. {1989). Traditional management of tropical forests
in Mexico. In: Anderson, A. {ed.), Alternarives to Deforestqtion: Steps Towards Sustainable
Use of the Amazon Rainforest. Columbia University Press, New York.

The challenge of forest management in a setting where irsmigrant populations have a huge impact is
discussed. The lecal knowledge base shout particular plant and tree species is being lost and the
traditionz] management practices of forest garden developmient are diminishing. The chapter includes
a listing of key species and uses lrom the Mexico study area.

208. Hall, 1.B. and Okali, D.U.U. (1979). A structural and floristic analysis of woody
tallow vegetation near Tbadan, Nigeria. Journal of Ecology, 67, 321-346,

This study documented the strucmiral and floristic composition of fifty randomly selected 25m x 25m
plots of eight year old regrowth forest. On average about 14 % of the trees found in the plots had besn
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planted or protected by people.  These species include frait trees, cocod, coffee and mbher.

209, Hames, R. {1983). Monoculture, polyculture and pelyvariely in tropical forest swidden
cultivation. Human Ecclogy, 11(1), 13-3 4.

The discussion questions that all swiddens are polycultural and that complexity equates slability in
tropical systems. Usiny data from the Ye'kwana and Yanomamo Indians of Venezuela the author

provides evidence for monocultures and polyvariety.

210. Hames, R.B. and Vickers, W.T. (eds.} (1983}, Adaptive Responses of Native
Amazonians. Academic Press, New York.-

211, Harris, D.R. (1971). The ecology of swidden cultivation in the Upper Orinoco Rain
Forest, Venezuela. The Geographical Review, 6f(4), 475-495.

A deseription of the swidden coltivation systems of the Upper Orinoco region of Venezucla, The
nuirient content of the soils and thes products found in both the cultivated {comicos) and the fallows
(rastrojos) of the Wailes (Yanomamo) are investipated, Questions are mised regarding the extent of
hurmzn influence upon the structore and dvnamics of the forest ecosystem.  Several species growing
in the fallows are siill harvested affer “abandonment” of the conuces. The complexity of species
contained within the fallows is noted.

212, Hart, T.B. and Hart, J.A. (1986). The ecological basis of hunter-gatherer subsistence
in African rain forests: the Mbuti of eastern Zaire. Human Ecology, 14, 2955,

Forest food resources (plant and animal) woere assessed to determine their adequacy to support the
economy of the Mbuti pygmies, hunter-gatherers of the Uturi forest of Zaire, who trade forest products
and labour for agricultural fovds. Por five months of the year essentially none of the ehergy-rich forest
fruits and seeds are available; honey is oot abundant during that period, WIld game meat is available
throughout the year, byt the main antmals caught have a low fat content which makes them a poor
substitute for starch-dense agricultural food, staples in the Mbuti diet. [t is unlikely that hunter-
gatherers would have lived independently in the forest interior with ils precarious resturce base, when
many of the food speeies they exploit are more abundant toward the savanna border.

213, Headland, T.N. {1987). The wild yam quéstinn: how well could independent hunter-
gatherers live in a tropical rain forest ecosystem? Human Ecology, 15, 463-491.

It has been genecally assumed until recently that tropical rain torests are food-rich Momes for homan
foragers, and that prehistoric hunter-gatherers onee lived completely independently of cultivated foods
in such environments, An alternative hypothesis that such forests are actually food-poor is proposed.
Specifically, that wild starch foods such as vams wers 5o scarce and so bard to eXtract that human
Sforagers could not have livad in forests without recourse to cultivated foods, The symbiotic relation
found today be bween tropical forest hunter-patherers and farmers is not a recent phenomenon, but
evolved long ago as an adaptive strategy for suc cessfully exploiting the tropical forest. Bvidence is
given mainly frim Agta Negrite hunter-gatherers in Lugon, Philippines.

214. He.cht,. 8.B., Anderson, A.B, and May P. (1988). The subsidy from nature: Shifting
cultivation, succesional palm forests and rural development. Human Organization, 47(1),
25-35,

This key paper provides detailed evidence of the importance of an “invisible’ forest resource, the
babassu palm (Orbignya phaleraa), to the raraf poor of Northeast Brazil. Thorough ecological, social
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215.

and economic analysss of the role of babassu are given which include data from past studies of the
palm. In the state of Maranhao, 25% of the rural population is considered landless with less than one
Bectare, These people are dependent on the exiraction of its frut for income, tood, fus] and fibre. The
kemels of these nuts can be processed into a milky heverage, oil, soap or animal feedeakes. The il
is of a similar quality to coconut il. The fruit husks (shell, endacarp) can be used directly as fuel or

processed into charcoal.

The ecology of the habassn palm is valque in that it can survive the clearing and burning of swidden
plots, and repencrate during the fallow. This survival is due Lo its apical meristem growing
horizontally under the soil before it emerges vertically. The palm has gained dominance in the area
directly as a result of swidden agricultere. During its growth, much biomass is contained in the | eaves.
Enough biomass has accumulated by the fourth year of fullow that farmers can reclear and burn the
lad. Ordinarily only th & palm's leaves are removed allowing the tree o survive. An added benefit
is that crups will not be shaded. Such faullow products have been largely ignored; however, such
products can be quite significant, 4s secondary forest covers 896 million hectares and is usually situated

<

near cotnmunities.

The habassu fruit provides at least 14 useful products which are particularly important for the poor,
as they are unahle to afford substitutes. The averags percentages of rural families in four counties
uiing the following products are given thatelr, B6%; basketry, 85%; clharcaal, 83 %, aullr, 67 %, ail,
T1 % and palmito, 22 %, Economically, its collection and processing are the main source of income for
the landless and cspecially for women. Of the collectors and processors, 93.2% arc landless and
86.4% are women. Kemel and charcoal sales slone provided on average 29.9% of the cash income
for individuals in two conumunities, Women uswally buy food and medicine with their eamings. An
additional advantage of the palm is that s harvesting oceurs doring slack pertods in agriculbuzal
production. As the fruit can be stared, their kemels can be extracted at any time particulacly when cash
i2 needed for emergencies.  Bach year over 200,000 metric tons of kernels are produced in Brazl.

Daspite thess contributions, development policies for mechanized rice production and particulatly for
cittle ranching, are either destroying the palins directly or denying the poor’s access to them. The
stuthors state that "for the most impoverished landiess households, survival without the babasye palm
i5 werimaginable .

Hladik, C.M., Bahuchet, 8. and De Guarine, I. (1989). Se Nowrrir en Foret

Equatoriale: Anthropologie Alimentaire des Populationy des Regions Rovestieres Humides
d’Afrigque (Food and Nutrition in the African Rainforest). UNESCO/MAB, Partis.

216. Hurtado, A.M. and Hill, K.R. (1987). Early dry season subsistence ecology of Cuiva
{Hiwi) foragers of Venczuela, Human Ecology, 13, 163-187,

The subsistence ecology of Venezuelan Cuiva foragers during the early dry scason is described. Data
on diet, time allocation, demography, sud physical measurements are presented. Analyses show that
the Cuiva depend primarily on game and wild rools during the early diy season for their sabsistence,
Sex differentials i productive efficiency, total contribution to the diet, and time aflocation to food
acquisition and other activities are also examined. Ag in most other foraging socisties, men specialize
in hunting while women specialize in gathering. Dunng the early dry season, men provids more
calories than women and ars the more efficient food producers. However, men spend slightly less time
than women in food acquisition. Comparisons bebween the patterns found among Lhe Cuiva and other

foraging populations ars made.

217. Johnson, A, (1980). Ethnoecology and planting practices in a swidden agricultural
system, In: D.W. Brokensha; D.M. Warren and Q. Werner (eds.), Indigenous Knowledge
Systems and Developmeni., pp. 49-66, University Press of America, Lanham, Maryland,

USA.
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218, Kunstadfer, P., Chapman, E.C and Sabhasri, 8. (1978). Farmers in the Forest:
Economic Development and Margingl Agricuttire in Northern Thailond. An East-West
Center Book, The University Press of Hawaii, Honolulu. '

The chapters in this book cover the ecology and ecotiomics of swidden cultivation and address
development issues such as growing pop lations, indebtedacss, deforstation and improved production.
Only passing reference is given to the collection of wild food and fallow products; for example, that
mainly children eat fruits and that farmers nuy plant sesds for trees in their fields to encourage
regeneration.  The swidden fallows of the Lua of Noxthern Thailand contain 110 varistics of food
plants and 42 medicinal plants; they also collect 27 wild food plants.

219, Kunstadier, P., Sanga Sabhasri and Tem Smitinand (1978). Flora of a forest fatlow
farming environment in northwestern Thailand. Journal of the Nationad Research Council of
Thailand, 10{1), 1-45.

220, Manner, H.L (1981), Ecological succession in new and ¢ld swiddens in montane Papua
New Guinea. Hisnan Ecology, ¥, 358-377.

Swidden plots in mootans Papua New Guinea showed a successional sequence of crop composition,
diversity and biomass. This is regulated by bunun use and ecological processes. In contrast to new
swiddens, old plots were characterised by simplificd crop composition and vertical stratification.

221. Natiens, J.ID. and Nigh, R.B. (1980). The evolutionary potential of Lacandon Maya
sustained-yield tropical forest agriculture, Jfowrnal of Anthropological Research, 36¢1), 1-30.

The ancient Maya were able to support large populations within the tropical forest for a thousand years,
The paper investigates existing Lacandoa Mayan systems for clues which may provide for sustainable
food production in the forests today. Unfortunately such traditional systems are disappearing as Mayan
territories are logged and colonized. The Maya are able to collect foods from 2 vanely of locations:
their swidden fields, primary and secoadary forests, and along rivers and streams. These arcas may
be actively managed, or protected, For example, once crops havs been grown, the figlds are then
planted with trees to aid forest regeneration, In addition to planted species, many wild specics are
fiound and harvested on fallow land kaown as the acafival. Of the 38 usefual plants listed for this stags,
13 are wild, They not ealy provide fruits, food, condiments and medicinals, but alse are relied vpon
‘If corn harvests fail. The ceghual 15 also mportant as an area which attracts wildlife. Managed

- habitats promote the presence of wild game and in retwn humans acquire much nesded protein. Fromn
the primasry forest, 74 species of plants used for food, beverages, fibre, medicine are listed. Another
table lisiz 38 aguatic lood animals including fish, snails, leodes and eroeodiles. The authors conclude
that the diversity of specics and management stralegies utilized by the Maya could provide many
lessons for farming in the tropics. '

222, Nyerges, A, (1989), Coppice swidden fallows in tropical deciducus forest: biological,
technolegical and socio-cultura determinants of secondary forest succession. Human Ecology,
17, 379-4(%). ' '

Swidden farming practices are shown to influence the pattern of coppicing in old field sites in Sierra
Leone. The standard pattern of minimal cultivation encourages coppice regrowth, whereas if more
intensive cultivation practices are then stump deaths occur, resulting in the invasion of fallow sites by
praszses and savanma ploneer tress. Vadations in the outcomes of disturhance are the result of the
interaction between processes of tree reproduction and the agricsliural practices of farmers, The patiomn
of availability of resourses in swidden systews, including the prevalence and diversity of wild foods,
15 thus dependent on this biological-social interaction,
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223. OQommachan, M and Masth, S.K. (1988). Multifarious uses of plants by the forest
tribals of Madhya Pradesh: wild cdible plants. Journal of Tropical Foresiry, 4, 163-16%.

The results are reported of ethnobotanical serveys made in the forest tribal belts of Madbya Pradesh
(Bastar, Betul, Bilaspur, Chatarpur, Durg, Jabalpur, Rajnandgaon and Shahdol). Some 52 wild food
plants were identified, and these are listed piving botanical and comwnon names and details of uses and

distribution.

224, Padoch, C. and e ]' ong, W, (1986). Traditional agroforestry practices of native and
ribereno farmers in the lowland Peruvian Amazon, In; H.L. Gholz {ed.), Agmfaresﬂ}r
Realities, Possibilities and Porenrials, Martinus Nijhof, Dordrecht.

225. Padoch, C.J., Inump, C., De Jong, W. and Unruh, J. (1983). Amazonian agroforestry:
A market oriented system in Perv. Agroforestry Systems, 3, 47-38.

This article discusses a market-oriented cyelic agroforestry systemn practised by non-tribal “Mestizo™
farroers in Tamshiyacu, Peru. The sale of wild products and crops provides a substantial cash income
for many farmers. The major constraints for the development of commercial agroforestry sysiems are
transport and’'marketing networks. In this case, close proximity to markets and good transport systems
allows farmers to market large qoantities of perishable fruits. This siteation dees not apply in [arge
partz of the Amazon,

226. Posey, D.A. {1983), Indigenous knowledge and development: an ideological bridge to
ihe tuture. Clencia ¢ Cuftura, 35¢7), 8778594,

227. Posey, D. A. (1983). Indigenous ecological knowledge and development of the
Amazon. In: E. Moran, (ed), The Dilemma of Amazonian Development. pp. 225-257,
Westview Press, Bnulder Colorado.

228. Posey, D.A. (1984). A preliminary report on diversificd management of tropical forest
by the Kayapo Indians of the Brazilian Amazon. Advances in Economic Botany, I, 112-126,

This paper reports information oo the collection and mansgement of forest products by the Kayapo
Indians.  The extent of this management makes it very difficult to draw boundaries between
domesticated, semi-domesticated and wild species, snd between natural and managed forests. As
swidden cultivation veases, the nrot oropy can =il be harvested from old felds for omay years o
come. As the forest regenerates many useful medicinal plants grow. Trees are also transplanted to
thege ol fields from other secondary and primary forest aress. Animals are alse attracted 1o the ground
cover and fruit trées, Information on the use of 17 plant speciss by people and animals is given in
tabulated form. Another table lists 45 tree specics planted for food ot to attract game and fish. Other
Uses for these plants are also detailed. Areas along trails are also planted with many food and medicinal
species as the Kayapo do not wint to be weighted down with provisions on jong treks. The paper
reports: "fn a sarvey of a three kilometre rail.. the following were observed: 1) 185 planted trees
representing af least I5 different species, 2) approximately 1500 medicinal plants of an undetermined
number af species, and 3) approximarely 5500 food-producing plants of an srdetermined number of
species. " Even openings made in primary forests from a single tree-fall are planted with toot crops
and beans, Women also manags hitl pardens of tubers in case of emergency food shortages due to
floods. Finally, there are also home gardens planted; with one survey finding "88 varferies of food
plants,.. and dozeny of additional medicinal plants®.

229, Posey, D.A. (1985). Indigen'ml-s management of tropical forest ecosystems: The case
of the Kayapo Indians of the Brazilian Amazon, Agroforesiry Systems, 3, 139-138.
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Useful pative planis are concentrated by human activity in special forest areas (resource isiands, forest
fields, forest openings, luber gardens, agricultural plots, old Helds, trail sides). Semi-domestication of
many species has occurred. Animal species are also used as game; these are particnlarly attracted. to
ald feld sites. Microeclimates and spatial patches are used to increass diversity in forest areas.
Indigenous knowledge recopnises a wids range of ecozones and patches. Such knowledpge is extremely
important in developing new strategies for campo/cernade conservation.

230. Posey, D.A, and Balee, W. (1989). Resource management in Amazenia; indigenous
and folk strategies. Advances in Economic Botany 7. New York Botanical Gardens, Bronx,
New York,

231, Prance, G.T. (1984). The use of edible fungi by Amazonian Indians, Advances in
Economic Botany, I, 127-139. New York Botanical Gardens, Bronx, New York.

The collection of edible fungi by three Yanomami villages in the Brazilisn Amazon were investigated.
The majority of these species {e.g. Favolus brasiliensis and Polyporus trichaloma) grow on felled and
decaying logs in swidden fields. Of the 21 species consumed in one village, 19 were gathered from a
cultivated oc fallow fields. The other twe were found in the furest. Women pick the fungi whils
weeding or harvesting their fields. Gther funpi such as Polyporus indigenus and Polyporus saporema
have their hyphae prowing underpround. This sclerobivn can weigh over 3 kg, half of which iz
carbohydrate. These fungi are eaten when staple foods are in short supply.

232. Rambo, A.T. {1984), Orang Asli interactions with the Malaysian tropical rain forest
ecosystemn, In; A T. Rambo and P.E. Sajise (eds.), An Introduction to Human Ecology
Research on Agricultural Systems in Southeast Asia, pp. 237-253, University of the
Philippines at Los Banos, Laguna, Philippines.

This chapter identifies foor ways in which the Omng Asli have modified their tropical forest
environment: direct sulection, dispersal, habitat modification amd domestication. Hunting is an example
of the direct selection of forest species: a team of 10 men huating for 10 days were found to capture
92 animals, Certain species are protected within swidden ficlds, while others, such as rattan and
medicinal plants, are harvested for market. Through the dispersal of seeds and plaots, the Orang Asli
have altered the structars of forests, For example, high concentrations of palms and fruit trees are
found in abandoned fields. Swidden cultivation itself is a major form of habitst modification and
increases fhe diversity of species. 'Wildlife are attracted to sbandoned gardens; ho wever, a reduction
of bird species in swidden fields is noted. These systems of interactions, however, are undergoing
change, as plantations of ol palms and rubber are inereasing and the Orang Asli are being resettled.

233, Rappaport, R.A. (1971). The flow of energy In agricullural society. Sciemsific
American, 224(3), 716-132,

This article is a description of the energy npuls and outputs from the swidden fields of the Tsembaga
of New Guinea. Although il emphasizes cultivated erops, products from the natural forests are
mentioned. These are used and are imporctant in providing forage for feral and domestic pigs. After
ficlds are cleared, tree seedlings are allowed to grow and are called "mother of gardens™.  Their
presence not only facilitates forest regeneration, bot #lso their rools take up nutrients which might
otherwise be Jeached away, The prescace of pigs may also aid forest regeneration by eating herbaccons
plants which may compete with seedlings. The paper also contrasts the succession of nabsra] with man-
made ecosystetns: the former, move towards "complexity and stability " while the latter, "stmplicity
and fragility”. This complexily and stability albowed the Tsembaga to be economically self-sufficient;
however such traditional systems are disappeacing rapidly. The author argues that complexity and
diverzity in agriculbural systems are essential for survival.
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234, Ruddle, K. (1974). The Yukpa cultivation system: A study of shifting cultivation in
Colombia and Venezuela. Ibero-Americana, 52, I-197.

235. Toky, O.P. and Ramakrishnan, P.S. {1982). A comparative study of the energy budget
of hill agro-ecosystems with the emphasis on the slash and burn system (Jhum}) at lower
altitudes of North-Eastern India, Agricultural Systems, 9, 143-154.

236. Treloggen Peterson, J. (1978). Hunter-gatherers-farmers exchange. American
Anthropolagise, 80, 335-351.

237. Uhnl, C. and Murphy, P. (1981}. A comparison of productivies and energy values
between slash and burn agriculture and secondary succession in the Upper Rio Negre Region
of the Amazon Basin. Agro-ecosystems, 7, 63-83,

This study found the ratio of energy output from staple crops to energy inpats for their production in
swidden fields to-be 13.% to I, It also compared the productivity of these crops with that of
suceessional forest vegetation. Two plots had been cleared and burned for the study. The cropped field
had a greater productivity in the first year than the forest regrowth ares; however, in the second year
the successional forest had a greater productivity (ses also: 930-931).

238. Urﬁ’uh, I.D». (1988). Ecological aspects of site recovery under swidden-fallow
management in the Peruvian Amazon, Agroforestry Systems, 7(2), 161-184.

Species present in the managed swidden fallow are influenced by the farmer’s objectives for protection
and planting. Residual nutrients in pockets of fields may also be beneficial to species. The pattern of
succession can be determined by the wesd composition resulting from the swidden. Managed fallows
cotitain more voderstorey growth and a more open canopy than vamanagsd fallows; this may result in
a possible improvement in nuttent recovery, The existence of fruit trees may attract birds and bats
to the ares.  As they visit the sites, they in turn will be depositing seeds and perhaps further enriching
the fallow arsa with more usetul species.

239. Unruh, J.I>. (1990). Iterative increase of economic tree specics in managed swidden
fallows of the Amazon, Agroforestry Systems, 112}, 173-197,

This paper presents evidence for the cyelic ennchment of fallow lands with valuable plant species in
the Amazon. As valuable plants are left uneat in the swidden field, seceds are better able to survive the
bum, and may germinate and establish better because of reduced competition, enhanced fertility in
recently cleared fields, nutrient inputs from litter fall and nmiore favoursble mucro-climatic conditions.
Seed dispersal into available establishment sites is enhanced by the creation of local micre-habitats for
frugivores who disperse seads spatially to canopy gaps or trail lines crested by swidden management

© practices. Cortain froil trees adapted to mamaged fallows have 2 fruiting steategy that encourages
Iocalised s2ed dispersal through attraction of frugivores; again this resulis in greater concentration of
frniting trees within fallow areas of the swidden system, This combination of hidogical adaptation and
human induced ecological dishurbanece, resnlts in a continnous process of enrichment of forest fruit tress
that is enhanced by swidden management {see also 932). :

240, Uamb, J. and Alcorn, J.B. (1987). Relative dominance of the useful component in
young managed fallows at Brillo Nuevo. In: W .M. Denevan and C. Padech {eds.} Swidden-
Fallow Agroforestry in the Peruvian Amazon. Advances in Economic Botany, 5,47-52. The
New York Botanical Garden, New York,
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Through the line-ntercept methed, the dominance of food, construction, medicingl, handicraft and

~ other plants are compared hetween Zones within & fallow and befween differsat fallow fields.

Construction and firewood species were donunant overall and found mainly in the forest regrowth
zones and unmanaged fallows. Food plapts were next in dominance appeating in the erchand zone.
The unmanaged fallow contained the fewest categories of useful species, containing mainly construction
and firewood species. Camparisons and conclusions on the dominance and succession of fallow species
are difficult to make, az only one fallow of a particular age clazs was zampled and each of thoxe
sampled had different management histories.

241. Vayda, A.P. (1981). Research in East Kalimantan on interactions between people and
forests; a preliminary report. Bormeo Research Bulfetin, 13(1), 3-13.

242, Vayda, A.P. and Kartawinata (1986). frzeractions Between People and Tropical
Forests. MAB project No. 1 East, K. Kalimantan, UNESCQ, Paris.

243, Vickers, W;T+ (1978). Native Amazonian subsistence in diverse habitats: The Siona-
Secoya of Ecuador. Studies in Third Werld Socieiies, 7, 6-36.

244, Warner, K. (1991). Shifiing Cultivators. Local Technical Knowledge and Natural
Resource Management in the Humid Tropics. FAO, Rome.

245,

All too often in the past, swidden was peresived as exploiting not managing the natereal resources of
the humid tropics. The research reviewed in this report, providss ample evidence that swidden
cultivation involves complex management of natural resources, focnsed oo maintaining the highly
valued diversity of the forest ecosystem. Selective weediog, planting and protection of teess,
management of animals and fish all eceur in a suite of flsxible responses to environmental chenges and
site specific differences. This reports argues that the local knowledge that such systems are based on
iz vritical in building a sustainable agriculture for the future, wnder changed conditions of r&duced
forest arsas and shorened fallows.

Zent, 5. (1988). Piaroa and the Cracidae: Game Management under Shiffing

Cultivation. In: Proceedings from the Second International Congress of the Cracidae.
Unpublished mimeo, Department of Anthropology, Colombia University.

This study compares the availability of food resources between cultivated gardens, secondary forests,
primary forests and rocky out crops for foor bird species of the Cracidas family. Within a 74-day
sample pariod, these species compnsed 26 % of the game hunted by a group of the Piarca Amerindians
of Venezuela. A list of 35 food species and their locations s given. It was found that the primary forest
contained the greatest diversity of food plants for the Cracid species; yet 39% of food types can be
Found within sscondary forests. Further vegetation analysis theough plot sampling showed that the
greatest density of food plants was found in the sccondary forest rather than primary forest. This more
concenteated food supply in forests, regenerating after swidden cultivation, enhances the presence of
wild game for local households. The author cautions, however, that secondary foresis alone are not
enough o suppoct poptiations of Cracids; primary forests are also reeded for other phages in the life
cycle, such as breeding.
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Chapter Three

The Hidden Harvest in Pastoral
Production Systems

Camels belarging 1o nomedy, Punfab Frovince, Pakistan
Phota: Jules Prety
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3. THE HIDDEN HARVEST IN PASTORAL PRODUCTION SYSTEMS

The hidden harvest of extensive pastoral production gystems includes a range of products.
These include medicinal products collected for human or animal health care, wild foods such
as grasses and berries, and wild products, such as gum arabic, that can be sold or exchanged.
As with other production systems the hidden harvest plays an important role in pastoral

livelihcods. However the importance of these products varies, both in space and in time.

Many studies list the range of plants and other products collecied for different uses, including
nutritional value (256). For the whole of the Sahe] some 800 edible plant species are
recorded (250; 251). However there is still 2 gap in the literature on the details of labour
inputs in collection, the relative importance of wild foods in the diet (at different times and
for different people) and the environmental management implications of wild product use in

pastoral areas.

Wild Grain Harvesting in the Sahel

Although the pastoral diet is largely made up of livestock products, mnst.pasmral peoples
complement this with grains which are either cultivated or exchanged/purchased (264). In
times of stress, particuiaﬂy, these grain crops {sorghum, millet etc.) may be supplemented
or replaced by wild foods. In many parts of the Sahel, the collection and consumption of wild
grains, such as Echinochloa colona and Panicum Iaefum, are an important part of the pastoral
production system. The movement pattemns of the Tuareg of north east Burkina Faso are
influenced by the siting of particularly good patches of wild Panicum laetum (248). Similarly
the Tuareg of Niger harvest wild cereal as. part of their annual migration between dry and
wet season pastures (279a), Other pastoral groups also collect of wild grains, including the
Turkana in Kenya (273), who collect a range of grains, and the Zaghawa in Darfur (277),

where similar practices are observed,

The productivity of wild grain harvesting is high relative to alternative options of culiivation.

The ¢ollection of Panicum laetum (locally known as fonio) yields 400-1100 kg/ha in the most
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preductive, low-lying valley parts of the Malian Gourma, higher than local yields of millet.
The retumns to labour were also found fo be higher than for millet cultivation (269). Similarly
high yields of wild grain crops were found in north west Burkina Faso (262). In the Fertile
Crescent, wild wheat and bariey can produce 300-800 kg of grain/ha in a good year {279h).

The potential output of wild grains in the Sahel is high. In the Gourma of Mali, the wild
grain growing areas are thought to represent up to 20% of the total area (269). Within this

there are hipgh and low producing patches with different species composition.

Wild grains are nutritionally important in pastoral diets, Wild fonic {Panicum laetym) and
cram-cram {Cenchrus hiflorug) were found to be the most important wild grains in the local

diet in Mali, These are complemented by the fruits of Boscia senegalensis, which are stored
for staple consumption in the dry season, For some people this may be the key food that
maintains people until the following rains, Other wild foods include the fruits of Zizyphus
mauritania, the huber of Nymphea lotus and the leaves of Maerua crassifolia. A dietary study

showed that in the 1990 dry season wild plants are the most used component of the diet.

Most were collected from the wild, although cram-cram was largely purchased (253; 269).

Collection and Management of Wild Grasses and Grains

Much eof the collection and processing in Tuareg areas is carried out by women. A variety
of harvesting technigues exist. Grains are harvested dircc_tly frorﬁ the grass stalk into baskets;
the grass is cut and dried and later threshed; grains are left to fall, the standing biomass is
remeved and the grains are swept up (273}. Grains can also be collected from termite stores
{254). A similar practice is reported in Chad, where up to 130kg of grain can be collected

from a termite mound in a day (273).

In wild grain growing areas there is often a seasonal market in grains, The trade in wild
grains increases during drought. Some pastoral groups rely on others to collect and will then
acquire them through purchase or exchange. For instance, the WoDaabe of Niger are reliant

on the Twareg, exchanging locally-grown tobacco for grains (273).
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The importance of wild grains means that local land use management in pastoral areas takes
account of such areas, Particularly important wild grain growing patches have patterns of
regﬁlated use, In Zaghawa areas of northern Sudan, prazing is restricted in wild grain patches
until after the harvest (277). Some degree of private conirol over valuable grain growing
areas may emerge. This may be at the clan level, where particular pastoral groups have prior
access to the grain resource or at the individual level, where inﬂividual wornen may harvest

particular portions of land.

Little is known of the sustainability of wild grain harvesting in pastoral areas in the Sahel,
The impact of seed removal on seed stocks of grain growing areas and the impact of selective
harvesting on prass species composition remains to be fully explored {2693, Changes in land-
use in pastoral areas may represent another threat to the viability of wild grain production.
The best wild grain areas are low-lying, relatively wetler parts of the landscape, But these
are also the best microenvironments for arable agriculture and grazing, With increasing
competition for land resourcés in marginal pastoral areas the impact of land-use change on

wild grain growing areas rematns unknown {269).

Wild Foods in the Digt

In other pastoral areas wild foods do not seem to be so impostant. They are a source of
snack food for Maasai herd boys and girls, but these are eaten only occasionajly and do not
represent an important dietary component (247). Similarly, the Gabra of northern Kenya
collect only 17 wild food species which provide an insignificant supplement to the pastoral
diet (276). In south Turkana 53 wild plants are part of the local diet collected Iargely from
along the important Iiverine.areas {272). However, these are insignificant in the overall

Ngisonyoka Turkana diet (268).

However it is in times of drought and food stress that wild foods become an important
component of the diet in many pastoral areas (252 for Senegalese Ferlo; 267 for Awash
valley, Ethiopia; 250 for Kenya; 261 for Botswana; Senegal and 265 for NW Sudan), though

the coliection of foods was said to be an unimportant food acquistion strategy for the
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Samburu of Kenya during the 1983-4 drought (444). In North Darfur in the Sudan,
pastoralists who had lost livestock and other means of income and sustenance, resorted to the
the consumption of Boscia senegalensis {(mukheii} and other wild foods during the drought

of 1984-5 (10; 392).

In Turkana, Kenya wild foods constitute only 3% of Ngikamatak wet season diets, but 9%
of dry season diets. By contrast, among the Ngiboceros of Turkana, wild foeds constitute a
staple, making up 25% of annual food supply (up to 42% in the dry sea.sony Wiid foods,
particularly doum palm (Hyphenae ventricosa) fruits, are collected from along the Turkwell
river and sold in order te buy maize. In other areas of Turkana, wild foods contributed [ess,

as the free supply of relief foods influenced traditional collection strategies {(257).

In Aslan pastoral systems, wild foods are also found lo be complementary to livestock
products and purchased or cultivated graing (265 for Afghanistan; 270 for western India).
This is also the case in the aboriginal areas of Australia (253%; 260 for historical

perspectives).

Pastoralists and Trees

Tree products are vital to pastoralists, not only as animal fedder and local veferinary
medicine, but for human food and cash income, Experience of woodland management and
tree planting in pastoral areas has been mixed (249; 572}, but some successes have been
achieved (89; 249). Certainly, particular tree species are prized and protected by local rules
in many pasteral areas.{eg. the Barabaig, Turkana, Njemps and Maasai in east Africa - see
128). In Pokot in nerthern Kenya, Balanites aegyptica and Tamarindug indica are protected
focally and Balanites trees may be planted near a water point in order to supply fruit for ¢lan

catherings {128).

The pastoral areas are the site of 2 number of tree products that can be harvested and sold.
These often form an important part of the dryland pastoral ecenomy. The gum products from

Acacia senegal (gum arabic) and Acacia seval {gum falh) are an important source of income
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for pastoralists in northern Sudan. Although much of current gum production is based on
gum gardens in agricultural communities or large plantations, collection by nomadic or
transhumant pastoralists stifl constitutes an important part of the gum economy (631}). Gum
is tapped and collected at different stages of pastoral migrations. Individual trees may be
owtied by particular pastoralists,

Wildlife in Pastoral Areas

Thé extensive pastoral areas of dry Africa are also the site of many of the world’s large
wildlife concentrations. The plains of East Africa are potentially Lhe source of many wildlife
products, However compelition over use rights and between preservalionist, tourist use ang
the livestock grazing and wildlifc use objectives of pastoralists constrains the potential income
for pastoral populations derived from wildlife areas in much of pastoral east Africa (247,

2060; 278; see also 280-373).
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CHAPTER 3: THE HIDDEN HARVEST IN
PASTORAL PRODUCTION SYSTEMS

246. Abel, N., Flint, M., Hunter, N., Chandler, D. and Maka, G. (1990). Caftle Keeping,
Ecological Change and Commumal Management in Newaketse, TLCA, TFPP and Overseas
Development Group, UEA, Norwici.

247. Arhem, X. (1983). Pastoral Man in the Garden of Eden. The Maasai of Ngorongoro
Conservation Area, Tanzania. Uppsala Research Reports in Cultural Anthropology, Uppsala.

248. Barral, H, {1977). Les populations de I’Qudalan et jeur espace pastoral. Trovaus ef
documents de ORSTOM, no. 77, France.

249. Barrow, E. (1988). Trees and pastoralists: the case of the Pokot and Turkana, ODI
Sacial Forestry Network Paper 66, Overseas Development Institute, London.

Management of prazing is communal in Pokot and Turkana however, there {s private ownership of
valuable tree species, such as Acacia tortilis whose pods provide fodder.  This ownership is most

* noticeable during the dry ssason when fodder is searce. Trees also provide food, medicines, fusl,
shade and constroction materials,  Although trees are not plantsd, many are  protected and may be
impartant food species. For example: Acscia tortillis, Hyphaens codaceas, Cordia sinensis, Zizyphus
mauritianz, Nobera glahra, Acacia albida.

250. Becker, B. (1984). Wild plants in the nutrition of the population of arid regions in
Africa: 3 case studies from Kenya and Senegal. Gettinger Beitrage zur Land und
Forstwireschaft in den Tropen und Subtropen, 8, 345pp.

The traditional use of wild plant species, in diet or as medicine wers investigated through interviews
largely with women in the pastoral areas of Turkana and Samburu districts of northern Kenya and in
the Ferlo, northern Sencpal. The most important food plants, providing fruits, berries, nots, seeds or
leaves, were recorded,  In Twrkana these were: [Hyvphaene veniricosa, Cordia  sinensis, Salvadom
perstea, Boscla corsces and Dobera plabra; in Samburu: Grewls tenax, G. villosa, Cyphostemma
maraneuensis, Cordia sioensis sand Hyphaene coraces; in Ferlor Adansonia digitata, Balaznties
asgyptiaca and Ziziphus mauritiana and among  the Peulh ethnic group alsn Boscta senzgalensis and
Cassia phtusifolia. Tn the study arsas about B0, 170 and 20 indigenous species were consumed,
vontributing theoretically about 10% of dietary energy and considerable amovnts of minerals and
vitaming, especially A and © and nbofluvin, leaves of C. obtusifolia and C. inaranguensis were
particularly valuable, Plant foods were useful at the starl of the rainy season, when staple itemms were
searcs, but the potential supply of edible species, totalling nearly 200 for the whole Sahel area, remains
largely vnexploited. :

251. Becker, B. (1980), Wild plants for human nutrition in the Sahelian zone. Journal of
Arid Environmenis, 11(1), 61-64 (see 250).

252, Benefice, E.S., Chevassus-Agnes and Barral, H, (1984), Nutritional Situation and
Seasonal varialion for pastoralist populations of the Sahe! (Senepalcse Ferlo). Ecology of
Food and Nurrition, 14,229-242.

253. Berge, G. and Pederson, J. (1990). Rapport cnmpuﬁaﬂt les resultats de 1'enquete en
cours sur la composition des repas au Gourma Malien, Periode:].4-14.6.1990.
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"Environnement et Developpement au Mali”, Universite d’Oslo, programme du Mali projets:
Role des Planciy Sauvages dans PAlimeniation, la Sante ¢f UArtisangt an Gourme, Mall &
Securite Afimentaire-Fenrnes. University of Oslo.

This case study from the Gourina of Mall shows that wild foods are nuritionally significant for the
pastoral population. Wild forio (Panicum lsetund) and efam-cram (Cenchrus biflorus) were found ko
be the most important wild foods in the local diet. These are complemented by the fruits of Boseia
senepalensis which are stored tor staple [ood consumption in the dry season; for some this may be the
key food that maintaing people until the following rains. Other wild foods includs the fruits of Zizyphuys
aauritznia, the fwber of Nvimphes lotus and the leaves of Macrua crassifolia, )

254. Bernus, E. (1967). Cueillette et exploitation des ressources spontanees du Sahel
Nigerien par les Kel Tamasheq. Cahtiers ORSTOM, 4, 31-52. '

255. Casimir, M.J. (1988). Nutrilion and socio-economic strategies i mobile pastoral
societies in the Middle East with special reference to West Afghan Pashtuns. In: [ DeGarine
and G.A, Harrison {eds.), Coping with Uncertainty in Food Supply. pp. 337-359, Clarendon
Press, Oxford, UK.

256. Dowler, E., Hall, A, and Schofield, C. (1986). The Nutrition and Health of
Pastoralises and Agro-pastaralists in Africu: A Bibiiography (2nd ed.). Department of Human
Nutrition, London School of Hygiene and Tropical Medicine, London, International
Livestock Centre for Africa, Bamako, Mali.

An annotated hibliography in which French and Enplish references are listed in alphabetical order.
A very useful key word indea is included, Each key word entry is followed by relevant titles.

257. Ellis, I.E., Galvin, K, McCabe, T. and Swift, D.M. {1988). Pastoralism and Drought
in Turkana District, Kenya. A report to NORAD, Nairobi, Development Systems
Consultants, Colorado.

258. Elmi, A.S5., Ahmed, A .M. and Abdi, Y.A. (1984}. Use of plants in Somali traditional
medicine. In: T. Labahn {ed.), Proceedings of the 2nd International Congresy of Somali
Studies, 1-6 August 1983, Univ. of Hamburg, vol. 3: Aspects of Development, Verlag,
Hamburg.

259. Eyre, E.J. {1845). Journaly of the Expedition of Discovery into Central Australia Vol.
2. Boone, London. :

The journals record the gathering prachices of the aborigines of sputhern Australia, Eyre notes: "in
ethinost every part af the comtinent which [ have visited where the prevence of Envopeans or Hhelr steck
hag not desiverved fhelr originad means of subsistence, T have found that the natives cosld procure ay
witech food as would Iase for o day in 3-4 hours. " :

260, Grey, G (1841). Journals of Two Expeditions of Discovery in NW ami W Australia,
Boone, London.

The journals record that in an ordinary ssason the aborigines of SW Australia between Swann River
and Shark's Bay can obtuin a sufficient supply of food for the day in around 2-3 hours.
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261. Grivetti, L.E. (1979). Kalahari agro-pastoral-hunter-gatherers: The Tswana example.
Ecology of Food and Nutrition, 9, 235-256.

262, Grouzis, M. (1988). Structure. Productivite et Dynamique des Systemes Ecologiues
Saheliennes (Mare d’Oursi, Burking Faso). ORSTOM (eds. ), Paris.

This study deals with the structure, aspects of functioning and d}-‘nﬁmimﬁ of the natora] vegetation types
of the sghelisn short grassland of the north of Burkina Faso. Detailed botarucal work reveals the yiclds
of different grass species used for human food. Harvesting and processing methods are also recorded.

263, Harlan, 1. R. {1967). A wild wheat harvest in Turkey. Archaenfogy, 20, J97-201,

The labour productivity of hand stipping or barvesting smnbom {Totieum boeticnm) 15 recorded. The
author estinmtes that a family groop beginning at the base of & mountain and working upslope as the

seastn progressed could easily harvest sufficient prain to last 4 year,

264. Harlan, I.R. (1989). Wild-grass seed haweéting in the Sahara and Sub-5ahara of
Africa. In: D.R. Harris and G.C. Hillman, (eds.), Foraging and Farming: The Evolution of
Piant Exploitation. One World Archagology-B, pp. 79-98, Unwin Hyman, London,

From literature dating back to the pineteenth cantury, this article reviews the harvesting of wild grains
as slaples in Africa, There are at least 60 wild prass species in desent, savanna and swamp lands
utilized as food. Allhough they can be caten during famines, they were also collected on an annual
basis ag staples and as items of trade. They were often peotectad fram gmnng animils and sometimes
collected from ants’ nests.

In derent zones the perennials Aristda pungens and Papicum toreiham wers barvested.,  An aonoal,
Cenchrus biflorus, found here i one of the most outntions grains o the world with contents of 21%
protein and 3.3 % fat. [ts prain s enclossd in & bur which is pounded for its release, A mixture of wild
species can zrow together in savanna zones. These include Eragrostis spp., E. cilisnensis lutsti, and
E. piloss and Sorphom bicolor, Although sorpghum and millet were cultivated in the area, these wild
grains were collected for their taste and for sale. Wild sorghums are also found in aprcuttural figlds.
These might be considersd wesds, but wore harvestad to make beer, In the swarnp land areas, the wild
tices {Ooyza barthii, O longistaminata) are harvested. These too can be mixad with cultivated varieties
and increase the quantity of prains coflected particularly when cultivated rice yields are low. The
Bourgou grasses (Echinochloa spp., wnd Oryza Jongistaminata) of scasonally flooded swamps are
useful, not ooly as food but slso fodder. In addition, the stems of Echinochloy stasnmina could be
processed into sugar. In 1900 it was estimated that 230,000 hectares of Bourgou grasses were growing
along the bend of the Niger river, Most of this area is now undar caltivation,

265, Holter, U. {1988). Food habits of camel nomads in the north west Sudan: food habits
and foodstuffs. Ecology of Food and Nutrition, 21, 1-15.

The diet of a group of nomadic camed herders (Maheia) from northern Darfur, Sudan was studied. The

staple food was bullrush millet (Pennisetum typhoidenm}. Camel’s milk was drunk but not made into
cheese, although some butler was produced. Fresh meat and dishes prepared from wild grain were
eaten only occasionally. Fouds bought st marksts were mainly millet, dred vegetahles, spices, dred
meat, oil, tea and sugar,

266. Kituyi, M. (1990). Becoming Kenyans. Socio-Economic Transformation of the Pastoral
Maasai. ACTS, Nairobi. -
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This book provides a historical account of change in Maasailand. 1t lucidly explorss the changes in
Maasar identity as the production system has changed from open rangelands under commuoal
manEgemedt to increasingly private of group ranch tenurs ssttings. This has resulted in changes in
resource management strategies, including the vole of wild products in peoples’ livelihoods,

267. Lefloc, H.E., Lemordant, D., Lignon, A. and Rezkallah, N. (1985). Ethnobotanical
practices of the popnlations of the Middle Awash Valley, Ethiopia. Joursal of
Ethnopharmacology, 14(2-3), 283-314.

268. Little, M.A,, Galvin, K, and Leslie, P.W. (1988). Health and energy requirements of
nomadic Turkana pastoraiists. In: I. De Garine and G.A. Harrison (eds.), Coping with
Umcertaingy in Food Supply, pp. 290-317, Clarendon Press, Oxford,

The health, growth, diet and energy requirernents of Turkana pastoralists arg reviewed. Their diet
consists mainly of milk and blood and seme meat, although they do trde for grain. Wild foods are
collected, howsver, the author notes that they are not significant. The relocation of herds to aresas with
steFficient Forugs is thelr principaf steategy Fov ensurdng a steady food supply.

- 269. Maiga, A., De Lecuw, P., Diarra, L. and I—iiarnaux, P, (1991). The harvesting of wild
growing grain crops in the Gourma region of Mali. [TED Dryiands Issues Paper, 27, HED,
London.

This paper highlights the high productivity of wild grain production, patticularly fonio {Panicim
lagtm), in terms of both absalute grain production per unit area and retumns of labour, The importance
of wild grain production sites is also highlichted. These are jdentified a5 “key resources” within the
pastoral Jandscape. Conlrol over thess resources is vital for sustaining livelihaods in this area of Mali,
s0 izswes of tenure rights and local menagement regulations are central, '

270, Malhotra, K.C. and Gadgil, M. (1088). Coping with uncertainty in food supply: Case
studies among the pastoral and non-pastoral nomads of western India. In: 1. De Garine and
G.A. Harrison (eds.), Coping with Uncertainty in Food Supply, pp. 379-404, Clarendon
Press, Oxford.

The livelibood systems of two pastoral and three non-pastoral pomadic grovps are descnbed in
relationship to their food procurement strategies, The Gavli and Hatkar pastoralists depend wpon animal
products. Most fodder is derived from wild vegetation or crop residues.  Animal products such as
butter, pilk and wool are traded for cersals. As both the area and guality of pasture land declines, herd
size and biomass decreases.  Also poats tend to replace the traditionally herded buffalo and sheep. The
non-pastoralist nomads provide services and trade goods with agricultural communities for fond. The
Nandiwallas are entertsiners and organizers of religious events, The Yaidus aee traditional herhalists,
while the Phasepardhis have traditionally been hunter-gatherers.  All three groops, however, buat a
variety of animals from blackbuck, wild pigs 1o wolves. Each group hunts differsnt game, thereby
avoiding competition. Loss of habitat has reduced the cateh by S0%. Hunling of certain animals such
as the blackbuck has been made illegal. The result has been the complete loss of the Phasspardhis”
livelihiwds, . They are now becoming known as thieves, beggars and prostifytes,

271. McCabe, J, Schofiled, B and Nygaard Pedeser, G. (1989). Food Security and Nutrition
aimtong e Muasai of e Ngorongory Contservarion Areq. Ngorongorg Conservation and
Development Project Technical Report, 10. IUCN Regional Office for East Africa, Nairobi,

272. Morgan, W.T.W. (1980). Verngcular Names and the Udfisation of Plant Species
atnong the Turkana of Northern Kenya: Plants Collected by the Royal Geographical Society
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South Turkana Expedition 1968-70. University of Durham Special Repert, Durham.,

273, Niamir, M. (1990). Conununity Forestry: Herders' Decision-Making in Natural
Resources Management in Arid and Semi-Arid Africa. Community Foresiry Note 4, FAQ,
Rome.

This review provides an excellent overview of the literature on local inowledge and management of
pastoral resources. Subject areas include issues of herd management, teee and shrub use, organisations
and institutions for resonrce management and policy implications. Some sections provide reforences
b rerearch carried out on wild products both for food and medicines.

274. Parkipuny, M. (1991). Pastoralism, congervation and development in the greater
Serengeti region. HED Drylands Issues Faper, 26. IIED, London.

This paper highlights the issues of conflict over reseurce avcess in areas adjacent to nationsl parks. The -
case of the Serengeti region of Tanzania iz docomented. The paper provides g historical back pround
to the wildlife-livestock and people conflicts in Maasai land, exploring the expansion of the packs
estate, the encroachment of agriculture and the insecurity of tenure of pastoral populations, The paper
concludes with the recognition that both livestock and wildlife are valuabie resources in the Maasal arsa
and that tinis has lo be Tetognised i development planning. Cosmetlc chunges that relzin &
preservationist outlook are tnsufficient; plans and policies for the area must mest the legitimate socio-
economic heeds of the local communities,

275, Scott, M. and Gormley, B. (1980), The animal of friendship (habbanae); an indigenous
model of Sahelian pastoral development. In: Brokensha, D., Warren, D.M. and Werner, 0.
(eds.). Indigenous Knowledge Systems and Development. University Press of America,
Washington.

276. Stiles, D. and Kassam, A. {I986). An ethno-botanical study of Gabra plant use,
Marsabit District, Kenya. Journal of the East Africa Naturgl History Society and National
Museum, 76(191), 1-23,

277, Tubiana, M-J. and Tubiana, J. {1977). The Zaghawa from an Ecological Perspective.
Balkema, Rotterdam.

This ethnographic monograph reports on some years of ressarch among the Zaghawarab pastoralists
of northern Sudan. Pastoral mamagement is discussed in relation to hending, natural resource
management atd the economic issues of marketing and ttade. Survival strategies 1o a highly vadahle
environment 8t the desert edge are 8 recurrent theme and the role of wild foods, particularly wild
Fraing, are mentioned.

278. Western, D. (1982). Amboseli national park: enlisting landowners to conserve
migratory wildlife. Ambio, 11 (5}

The msnagement arrsmgements between the government of Kenya's wildlife department and Massai
pastoralists are discussed for the case of Amboseli national park.

279a, Winter, M. {1984). The Twareg, In: I.J. Swift (ed.), Pastoral Development in Central
Niger. Report of the Niger Range and Livestock Project, pp. 531-620, USAID/Ministry of
Rural Development, Niamey.
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279h. Zohary, D.(1969) The progenitors of wheat and barley in relation te domestication and
agricultural dispersal in the old world. In: Ucko, P.J. & Dimbleby, G.W. (eds). The
Damestication and Exploiration-of Plants and Animals. Aldine-Atherion, Chicago.

In 2 productive year wild wheat {Triticum bpeoticom) and wild barley {Hordeum tabeum) can
produce S00-800 kg/ha of grain. The grains are relatively largs, an adaptation o survival through loag
hot summers, making hem an ideal food source for humans. Maps of the distribution of wild wheats
and barley in the Fertile Crescent are provided.
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Chapter Four

Wildlife Utilisation

FPangaolin hented for food, Ghana
Photo: Simon Hietbergen
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4. WILDLIFE UTILISATION

The benefits of wildlife fo local livelihoods often go unseen, yet food and income from
hunting may be very significant {747, 749). The conventional approach to wildlife
management has focussed on the conservation of large mammals within game reserves, where

local exploitation is deemed to be poaching and illegal (348; 37C). However, wildlife use
| extends well beyond the use of big game animals; much of the hidden harvest of game meat
is derived from small animals - rats, mice, squirrels, rabbits, hares, small buck etc {91a).
The yields of bush meat from these tources often go unrecognised (335; 363) and so
harvesting of wildlife commonly remains part of the hidden (and sometimes illegal) rural

economy (325).

It i3 increasingly being recognised that wildlife conservaton must operate hand in hand with
sustainable use by local communities, Incentives for wildlife management are only effective
if the community has a ln;mlg1 term vested iﬁtcrcst in managing the wildlife resource for
economic gain (315; 346; 347; 364). Where local pecple have been prevented from utilising
wild resources, especially following the establishment of National Parks, they very quickly
become impoverished (324b for examples from Thailand and Madagascar). Managing

wildlife as wild food resource for local people is an important step towards sustainable use.

Bush Meat in Local Diets

The use of meat from wild animals varies according to ecological region and dietary custom.
In West Africa there remains a high level of consumption of bushmeat, especially in areas
close to remaining forest {49; 285; 287; 200-203; 396). The greatest consumpticn occurs
in the tropical moist forest zones in Cameroun (747), Liberia and Ivory Coast (285) and
Benin/Nigeria {308; 318). Similar patterns occur in the tropical forests of South America and
South East Asia {306; 319; 320 for Peru; 326; 354; 356 for Colombia and Venezuela; 303
for Sarawak; 321 for Papua New Guineg).
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In the forests of Latin America, hunting is an impertant component of livelihood strategies
(294; 327; 329; 352; 356; 362) In early years of settlement in Amazonia, game meat
contributes 0 a greater proportion of the dief than in long established settlements in

Amazonia.

Converted agricultural lands may also be good habitat for wild animals, often pests of crops
(327; 328). Rodent populaticns increase with the cdnversion of dense forgst 1o ﬁrable lands.
For ingtance, the grasscutter rat, {Thyronomys swindertanusg) has extended into agricultural
lands south of its original range n West Africa (293). Agricultural lands may be managed
o encourage wild life. Farmers in Thailand plant or retain particular trees on paddy
irmigation dikes to attract lizards, rats and other potential food items (69). Fallow areas
withint swidden cultivation systems often attract small mammals and birds suitable for garden

hunting (221; 245; 337).

Much of the pepulation in seuthern Nigeria consumes bush meat, & high quality protein
source {280; 289; 316; 317; 344; 527). The harvesting of bush meat is reflected in the
exfensive markets for wild meat found in West African cities {239}. Wild meat is priced.
higher than beef or mutton in Cameroun (Sabouang), Nigeria (Ibadan, Bendel State); Ghana
{Accra), Ivory Coast {Abidjan) and Liberia (Monrovia) (293).

Much of this meat is from small animals, particularly rodents (282; 283; 295; 316; 317).
Bush meat harvesting and trade is dominated by the exploitalion of the African giant rat

(Crycetomys gambiani) and the grasscutier in West Africa (353 for a case study from Accra).

Similarly in Peru, over 40% of the meat is derived from four small animals (320).
Agropastoralists in some parts of Botswana obtain most of their animal protein from wild

meat, notably spring hares (300; 301).

The hunting of large animals for meat and other products is also part of local livelihoods.
Many agricultural communities have historical traditions of hunting large mammals for food
(341-343 for Zambia; 170 for Zimbabwe). In the past, the ivory trade was an important part
of African rural economies. International trade in furs, skins and other animal products is

still important {296; 331; 700a), although conservationist lobbying has restricted trade in
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some products, notably ivory, This is despite cconomic arguments for the maintenance of a
regulated trade in elephant ivory to encourage sustainable exploitation practices, particularly

in southern Africa (296).

Domestication of Wildlife

A ﬂllmi.'.'lf:l' of attempts at domestication of wildlife have been made. Few have been
economically successful (322). A series of experiments an the domestication of the eland
were carried out in Kenya during the 1970s {305). The cland was claimed to be more
productive than caule on dry range, but eland ranching has never been a successful
commercial venture. Ranching of reptiles has had some successes, with different degrees of
intervention involved - from total life-cycle in controlled conditions to partial wild breeding.
Crocodile ranching is now an increasingly important enterprise (298; 339; 351}, Iguana

ranching is more recent (700a).

The Value of Wildlife

wildlife resources can yield economic value in several ways: by the direct sale or use of
products (meat, skins, furs, bone, ivory), by the sale of rights to hunt wildlife, or by the
exploitation of the tourist potential (357, 358; 365; 747). The highest returns are derived -
where a combination of these ravenue earning activifies exist. This is possible in some areas
adjacent to large wildlife reservoirs (usually Natiﬂnal Parks), particularly if big game such
as elephants, rhino, lion, buffalo, are abundant. Revenues generated may be put to the use

of conserving the habitat and its wildlife and generaiing incomes for local inhabitants.

Zimbabwe estimates that elephant goods and services yield US$$4.7 million annualily (from
culling programmes, ivory sales, hunting licences and tourist operations in 1989). This
represents a return of about UUS375 per square kilometre in prime elephant habitat.[?.‘?z}.
However recent restrictions on ivory trading may reduce this income and act to undermine

consetrvation efforts.
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Tourism represents a significant income earner, especially important in foreign exchange
starved Africa. Kenya derives 30% of its export earnings from tourism (700a). However
profits are also exported by foreign tour operators, reducing the value to the Iocal economy. |
Sport hunting is particwlarly lucrative. Large fees can be charged for the licences and for the
trophy itself (312).

Some clafm that the returns to wild resource utilisation are higher than for alternative
agricultural or livestock operations in the same area (302 for Zimbabwe; 369 for Kenya; 696
for Amazenia; 368 for Malaysia). The assumptions for these comparative analyses must be
carefully examined belore peneral conclusions are reached. In many cascs, economic wildlife
utilisation assumes éxtensive tourisl, hunting, and marketing infrastruclure, wgether with a

sustained demand for wildlife products and services at high prices.

However the opportunites for economic developinent of wildlife resources are clear in some
areas, Use of natural habitats offers a range of goods and services - a diverse output base that
is more resilient to changes in market conditions. Wild species are more adapted to natural
" habitats than introduced crops or livestock (322), and may result in lower environmental
impact (309), However the conventional argument that wildlife conununities are necessarily
efficient, non-overlapping resource users is not supported by empirical evidence (367), On

ecological and economic grounds a mixed livestock-wildlife option may be preferable.

Wildlife Management by Local Communities

The economic benefits of wildlife may be evident but, unless they are made available to local
communties, commitment to manage wildlife resources will remain limited, If so, wildlife
will continue to be regarded locally as major agricultural pests and a danger to human life
(342; 6O4a). Thefe are a number of wildlife utilisation schemes in existence or planned
{307: 315; 335; 336; 360; 361 for Zambia; 314 for Namibia; 274, 369 for East Africa;
359; 369 for cases in Asia, Latin America and Africa).

A number of problems have beset the establishement of revenue earning schemes from
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wildlife uiilisation. Zimbabwe’s experiments with local management of wildlife resources
provide some important lessons (310; 332; 333; 349; 350; 373; 612). Local commitment to
-and ownership of the scheme is critical, otherwise revenues earmed are siinpl}f regarded as
government or aid hand outs. This fosters dependency rather than development. The
establishment of local institutional capacity to manage resources, negotiate income earning -
options, and distribute beneflts is also Important. The reduction of bureaucratic hurdies to
receiving benefits at the local level is vital - delays, rent extraction by the centre aﬁd
corruption further reduce incentives for local management. Successful schemes operate where
there is a clear legal framework; where strong local institutions exist with real power
devolved to them; where financial mechanisms for revenue earning and redistribution are in

place; and where technical, managerial and administrative support is available.
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CHAPTER 4: WILDLIFE UTILISATION
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287. Ajayi, S.8. and Tewe, Q. (1983). A guantitative assessment of wildlife and their
nutritive value as a source of food in Nigeria. In: Akinyele, L. and Atinme, T, {eds.),
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Southwestern Nigeria: A case study. Human Ecology, 16 (2), 199-208.

290. Asibey, E.O.A. (1965). Utilization of wildlife in Ghana. Ghaeng Farmer, 9, 91-93.

291. Asibey, E.O.A. (1974). Wildlife as a source of protein in Africa south of the Sahara.
Biological Conservation, 6(1), 32-3%.

Protein malnutrition is a problem in Africa as domostic meats sre in short supply. Bushmeat can
supplement domestic meat; however, even supplies of wild meat are declining due to aver-exploitation.
The management of bushmeat production is called for, A general review is given of the consumption

83



of bushmeat in severat Afnican countries, particularly Ghana, A list of the variety of wild animals eaten
is given. Since 1963, Ghana bad been surveying the hunting and consumption of tushmeat. Examples
of the survey forms are given. Also the prices paid for these species in Ghana are listed. From
December 1968 to fune 1970, 116, 833 kg of grasseutter (Thrvonomys swinderianus) with a valve of
US$125,181 were hunted. Bushmeat is oot only important in rural communities, but also in urhan
areas. For example, during the above time pericd US$159,985 worth of bushmeat from 13 species
wug gold in a sinple market in Acera, Ghana.

292. Asibey, E.O.A. (1977). Expected effects of land-use patterns on future supplies of
bushmeat in Africa south of the Sahara. Environmental Conservation, 4(1), 43-49.

This article provides data on the importance of biishmeat for both rural and urban communities and
urges consideration of wild animals and bushmest hunting in the development of land-uss plans. The
anthor estimates that 70% of the Sub-Saharan population consumes bushmeat, both verteheaies and
invertebrates.  There iz a great demand for bushmeat and high prices are paid. The amount of
bushmeat consumed in a Ghanaian restaurant was measured over 27 days. During fhis period, 600.9
kg of bushmeat wete served, with the Bush buck {Trapelaphus seriptus) and grasscutter OTONLYS
gwindsrianns) the most commonly eaten. On avorags, customers spent C104.27 (US$91.78) per day
on boshmeat. It was found that farmers selling bushmeat carned C1.78 {US$1.57) per day which was
comparable to 2 povernment daily wage of C2.00 (1S3 .76) per day. One farmer was ahle to eam
02,035 (US$1790.%) in the year 1974-3. The munagement of bushmeat production from hunting to
hygienic sale 15 urged, as well as the domestication of species.

293. Asibey, E.O.A, (1986). Wildlife and Food Security. Paper prepared for Forestry
Department, FAQC, Rome.

This paper teviews the contribution of wildlife meat to the diets and economizs of rural and urhan
populations, mostly with date from West Africa. Game hunting nmay be an important source of
‘ingome. Returns from bunting may be comparable to or higher than [abonring wages in the formal
sector. Examples of hare huaters from Argenting and bush meat hunters in Ghana are given to support
this argument. Bushmeat often sells for a higher premiom than other domestic meats and often has a
higher nutritional value, The paper concludes with reviews of {ssues of babitat management, ranching
optiens and the mauagement of agriculfura) arsss for wild meat production. Appendices contain data
on bushmeal markels and summanse information from different countoes.

294, A}ri‘es, J.M. and Ayres, C. (1979). Aspects of hunting in the upper Aripuana river.
Acta Amazonica, 9, 287.293,

The ameunt of game killed by hunters in rain forest surrounding Dardanelos {Mato Grosse, Brazil) was
recorded from lanuary to April 1978, Whitelipped peccaries (Tavassu pecari), tapirs (Tapirus
terrestris) and collared peccaries (Tavassu tajacy) represented 89%  of the 8857 kg of game killed,
Wild meat was an importaot supplementary protein source, and was present in 19% of the meals
consumed. Human population demography and local hunting methods are described and the necessity
of wildlife conservation in the region is discussed. A list is presented of tree species frequented by
diurnal and noctumal game species found in the region.

295 Baphist, R and Mensch, G. (1986). The cane rat: farm animal of the future? World
Animal Review, 60, 2.

296. Barbier, E., Burgess, I, Swanson, T., and Pearce, D. (1890). Efephants, Economics
ated vory. Earthscan Publications Ltd., London.

Thig book provides a thorough econowmic justitication for the svstainable wtilisation of elephant
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populations, Only with sustginable use, with benefits accrued to local populations, will elephants and
their habitats be conserved. The athors argue that bans on elephant culling and hunting are
inappropriate incentives for conservation meastrss,

297. Biesele, M. {1971). Hunting in semi-arid areas: The Kalahart bushmen today. In:
Botswana Society (ed.) Proceedings of @ Conference 6n Sustained Production from Semi-Arid
Areas., pp. 62-67, Botswana Society, Gabarone.

298, Blake, D, and Loveridge, J. (1973). The role of commercial crocodile farming in
crocodile conservation, Biological Conservation, 8, 201,

299, Bressani, R. (1976). The role of small animal species in nutrition and feod production,
Bulletin of the Pan Americat Health Organization, X(4), 293-360.

This study examines the dicts of rural people in Guatemala and assesses the advantages of various
amimals a5 @ protein source, Diets are composed mainly of cereals and beans. Vegelables contribute
&35 of the weight of foods cansumed by preschoe! childees,  For adults, fruits angd vepetables
comprise 10.9% of total fopd intake by weight, Among pre-school children, about 4% of the total
weight of Toods conswmed are from snimais, As & reslt, Seir dists lack suttficiont protan and calovies.
The amino acids lysine and tryptophan are particelady deficient. Animal products comprised 18.4%
of the weight of fouds consumed by adults. In sddition to domestic animals (pigs, cattle and chicken),
wild game, such as armadillo (Dasypus sexcinctus), iguana (Lacerta irnava), snd capybara (Hidrochaprn
shidrochaeris), are honted when available, But they ars becoming increasingly scarce. These animal
reats have sidrilar prodoin, fat aod energy comtants, Their specific aming zcid conlenls are alse given.

300. Butyinski, T. (1973). Life history and ¢conomic valuc of the spring hare (Pedetes
carpernis) in Botswana, Boiswana Notes and Records, 3, 209-213,

301. Butynski, T.M. and Von Richter, W. (1974). In Botswana most of the meat is wild.
Unusviva, 267106), 24-25.

Thas paper discusses the importance of wild game to local and netional economies. COver 46 species
of game jarger than a jackal are hunted. For bushmen, all of the meat caten is wild; even for farmers
with livestock, 80% of the meat consurned was wild, A licensing and quota system for bunting exists
fur both Iocal communitics and sport hunters. This system not only maintaing records of amounts of
game taken, but also provides revenns for national and tocal governnients, In 1973, the annual income
From wildlife totalled USE1D msllion, The food and income value of game to the sphsistence ecopnmy
was citimated to be worth US53.4 per year. When it is taken into secount that Botswana has many
areas of marginal land which are unsuitable for crops or livestock grazing, the mzintenance of wild
game for meat production and revenue is & sensible land-use. Wild specivs are not only more efficient
in turning the [ocal vegetation inio food for peaple, but they are also resistant to tsetse fly which is
preseot in the north of Bolswana. The aathors state that if hunting is properly comtrolled, species
populations can be maintained. :

302. Caldecott, J. (1988). Hunting and Wildlife Management in Sarawak. JUCN, Gland,
Switzerland and Cambridge, 1T7.K.

303. Caldecott, 1. and Nyaoi, A. {1984). Sarawak’s wildlife: A resource to be taken
seriously. Sarawak Guazette, 111,31-32.

304. Campbell, A.C. (1971). Traditional utilization of wildlife in the Kalahari. In: Botswana
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pp. 108-113, Botswana Society, Gabarone.

305, Carles, A., King, J. and Healh, .B, (1981). Game domestication for animal production -
in Kenya. An analysis of growth of oryx, eland and zebu cattle. Journal Agricultural Science
Camb. 97, 433-463.

This is one of a series of technical papers from & project in Xenya that, through long term experiments,
i# trying to evaluate the possibilities of game domestication for meat production.

306. Casiro, N., Revilla, I., and Neville, M, {1976), Carne de monte como una fuente de
proteinas en Tquitos, conreferencia especial a monos (Wild meat as a source of protein in
Iguitos with special reference to monkeys). Rev, Forestal def Peru, 6(1-2), 19-32.
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In: Lungwangwa, D. and Sinyvandwe, 1. (eds.) Ukilizing Lecal Resources for Development.
Proceedings of the 9th PWPA conference, Eastern, Central and Southern Region, Musu ngwa
Lodge, Zambia, July 1988,

The paper vonstders the exploitation of wildlife, in Zambia., Human-related factors are examined as
the cavse of wildlife decline: the modem tools of exploitation; lack of development of wildlife
resonrces; trade and public policies and lack of local invelvement are all blamed. Large scale
developments in Zambia, such as dams, agriculural projects and the designation of national parks, have
rarely taken into consideration what consequence these developments have for the local use of the
wildlife resource, .

308. Charter, J R. (1973). The Economic Value of Wildlife in Nigeria. Research Paper No.
19 (Forest Series), Federal Forestry Department, Nigeria.

309. Child, B.A. (1989). The Role of Wildlife Utilization in the Sustainable Economic
Development af Semi-Arid Rangelands in Zimbabwe. DPhil Thests, Untversity of Oxford,
UK. .

This study explores the comparative advantages of parme and beef production on 8 ranch in the SE of
Zimbabwe. Economic and ecological analyses find that, in the context of commercial ranching in a
remots area with plentiful game supplies, game farming is preferable. :

310. Child, B. and Peterson, J. (1991). CAMPFIRE in Rural Development; The Beitbridge
Experience. CASS/WWF Joint working paper series 1-91. Centre for Applied Social
Sciences, Harare,

This paper reports on a series of meetings held in the Beithridge area of southern Zimbabwe, where
& wildlife management programme had been initiated during 1991, The paper documents in detail the
issues surrounding the handing over of responsibility for management of the resources and distribation
of the funds to the local corunvnity. The social and institutiona] dynamics of decentralised resource
management are highlighted by this case study,

311. Child, G. (1970). Wildlife ulilization and management in Botswana. Biglogical
Camervmmn 3, 18-22.
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312. Child, G. (1984). Managing wildlife for people in Zimbabwe. In: McNeely and Miller,
K. (eds.). National Parks, Conservation and Development. Smithsonian Institute,
Washington. '

313. Cremoux, P. (1963). The importance of game meat consumption in the diet of
sedentary and nomadic peoples of the Senegal River Valley, In: Conservation of Nattre and
Natural Resources in Modemn African States, International Union for the Conservation of
Nature {IUCN) Publication, New Series 1, Morges, Switzerland.

314. Cumming, D. (1990). Communal land development and wildlife utilisaticn: potential
and options in Northern Namibia. Multispecies Animal Production Systems Project, Paper
14, WWF, Harare,

This projest paper provides in overview of developments in community based wildlife utilisation In
gast and southern Africa and draws from thess some principles and policy issues relating to planning
and implementation. The paper then explores potentials in commanal areas in aorthern Namibia and
presents 8 proposal for Bushmanland. This inclodes some outline economic assessments of the pateatial
returhs of combining game meat use with st enterprises.

315. Dalal-Clayton, B. {1989). wildlife working for sustainable development Guatekeeper
Series, SA9. Sustainable Agriculture Programme, Internalional Institute for Environment and
Development, London.

This paper summarises the rationale for a sustainable wildlife management programme in the Luangwa
valley of Zambia. The nesd for ensuring that benefits are received by the local population is stressed.

316. De Vos, A, (1977). Game as food: A report on its sipnificance in Africa and Latin
America. Unasylva, 29(116), 2-12,

This article reviews the consumption of wild game as tood in Afrcs and Latin America. Popular game
species are the prov duiker (Sylvicapra grimoia), capybara (Hydrochoerus hydrochaeris), grasscutter
{Thrvenomvs swinderignus), hushfowl (Francolinns bicalcaratps), yuinea fowl {Numids meleagria
galeats) and giant snails {Archachaimy calachating marginata), Maost of the studies cited were carmisd
out in Africa. In the past m Africa, peeple were more selective of the types of game captured;

however, now a geeater diversity of species is eaten, which includes many smaller animals such as
rodents. Large game are becoming scarce as huiman populations increase and with greater reproductive
rates, small animal populstions are oot a5 adversely affected by hunting. Also there are no laws
forbidding their capture. Gengral advantages of wild game include: their adaptation to local vegetation,
particularly in semi-arid areas and their efficient conversion of this fodder to produce more lean meat
and less fat than domestic livestock, Some species, such as the orya, require less water than domestic
animalz. The author concludes that wildlife management can, in certain cireumstances, can be more
efficient in producing food than apricsliucs or livestock.

317. Dren Hartog, V. and de Vos, A. (1973}, The use of rodents as food in tropical Africa.
Nutrition Newsletter, 11(2), I-14.
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economia de la amazonia peruana (Impacts of the production of wild fauna on the economy
of the Peruvian Amazon). Rev. Forestal del Peru, 5(1-2), 15-27.

320. Dourojeanni, M.J. (1978). The Integrated Management of Forest Wildlife as a Source
of Protein for Rural Populations. Paper presented at the Eighth World Forestry Congress,
Jakarta, Agenda Item No. B. FFF/8-0.

This paper provides an overview of the ulilisation of wildlife for subsistence, market and sporn.
Examples of past studies illusirate how dependent people were upon wild game and fish. In Zaire
{during 1957 and 1958) and Per (bebween 1965 and 1973) over 35 % of animal proteln consumed werg
from wild sources. In 1972 the valus of such wildlife to the economy of the Peruvian Amazon was
equal to or greater than timber. The availability of wildlife is diminishing as they are being over-hunted
sndlor their habitals gre destroyed, Oiven wildlife's autritiong] importsncs 88 & protein source for e
poor, its adaptation to tropical conditions, and its greater productivity than introduced domestic
livestock, the author recommends management of forest areas for mulbiple uses including  wildlife,
non-wood products, timber and tourism, Soch management ranges from 2 mixture of agriculiure and
forestry to wildlife reserves or communal reserves where villagers are given control over wild
TESENCLS. :

321. Dwyer, P.D. (1985). The contribulion of non-domesticated animals to the diet of
Etolo, Southern Highlands Province, Papua New ' Guinea. Ecology of Food and Nutrition,
17, 101-115,

In one Eilo community of 102 persans, medium-sized wild mammals provided significant amounts of
protein (on average & g/person daily). The supply was regular, and twice as great as that of protein
from domestic pigs. Consumption of insects, fish, trogs, lizards, bm.ls and small mammals 1s alsg
recorded.

322. Eltringham, S. (1984), Wilidlife Resources and Economic Development. John Wiley and
Sons, New York.

This book tries to cover a wide range of issues from harvesting theory to the trophy trade. It provides
examples of attempts at wildlife use in Africa from Kenya and Tanzimia, Zimbabwe and Zambia. All
failed due to a variety of factors incloding: oppositiom from the meat teads, opposition from
conservationisis, fack of markels, poor transport, competition fom poachers, migratory habits of
wildlife and ecological change.

323. Federal Department of Forestry Nigeria {1987). Wildlife Utilization and Wildlife Values
in Nigeria. Paper presented at the International Symposium on Wildlife Management in Sub-
Saharan Africa, 6-13 October, Harare, Zimbabwe, Spensored by FAQO and the International
Council for Game and Wildlife Conservation.

324a. Geist, V. (1988). How markers in wildlife meat and parts and the sale of hunting
privileges jeopardises wildlife conservation. Conservation Biology, 2(1), 15-26.

This article holds up as an example the wildlife conservation system in the United States and Canada
and the threats being posed by pame ranching and market hunting as well as sport hunting.

324b. Ghimire, K.B. 1991. Parks and People: Livelihvod Issuey in National Parks
Management in Thailand and Modagoscar. Discussion Faper 29. United Nations Research
Institute for Social Development, Geneva.
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This paper examines the interrclated socio-economic and natural resource impacts of national parks.
In both Thailand and Madagascar, the pational parks have contributed (o the preservation of
hiodiversity and generation of foreign exchuange samings through tourism. But they have had advecse
effects on food security and livelihood systems of people living there. Local people have faced
restrictions on grazing, huating, fishing, food pathering and collection of wood. Lo some cases, even
the conservation objective has besn threatened as displaced and affected peopte are forced to exploit
other forests. The displaced groups alse lose all intersst in the long-term management of their
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Chapter Five

‘Wild Foods and Food Security

Narket, Sova, Indonesia
Photo: Tufes Prefty
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5. WILD FQODS AND FOOD SECURITY

Food insecurity arises though several stages. These range through ‘coping’ (involving selling
surplus animals and non-essential possesstons, borrowing from close kin, collecting wild
foods), to “asset disposal’ (involving sale of animals, outmigration, pledging or sale of
Fafm]and) to ‘non-coping’ {Involving starvation or charity dependency) (380; 383, 422; 4513,
Wild foods may be important at all stages.

Contribution to Faod Security

The use of wild foods as & component of local response slrategies fto increasing food
insecurity is widely ﬂﬂCtlmented (374, 37;"5; 383; 400a; 413; 414; 4i6; 4'.[?; 440, 441).
‘Famine foods’ include wild vegetables, berries, nuts, fruits, insects ete. In periods of limited
food stress, such foods may be eaten only occastonally and more often by children and
poorer sectors of society. However in periods of heightened food insecurity such foods may
become widely consumed (386b; 387; 390; 418). For instance, in Java outputs from home

gardens increase in times of rice shortage (151a, b).

?;’ilci foods are not only important to food security in extreme cases, they often make up a
portion of the diet in other times too (395; 396; 416). For instance, in Mali poorer housholds
may combine the use of porridpe derived from Boscia sengpalensis fruit with their limited
supplies of stored millet (421; 448). In northern Nigeria leafy vegetables and other bush

toods are collected as daily supplements to relishes and soups (417). In Swaziland, a wide |
range of wild foods are used; these increase with staple food shortages (111-113). A similar

pattern is shown in Ghana (375).

Having a diverse resource base with a range of different trees, plants and insect species
increases the options for maintaining food securily. Different products complement each other
with seasonally different patterns ﬁf availablity, the potential for storage for “hunger season’
use or for use in times of extreme food stress (387; 412). In Venezuela and Colombia,

Jessenia fruit is a protein -substitute when hunting and fishing returns are poor {177).
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Recenl work has demonstraled the strong linkages between forests, trees and food security
(394-399; 408). This is increasingly being taken into account in the development of forest
projects and policies. However Lhe role of wild foods in agricultural systems under stress is
less well documented and an acknowledgement of their importance for food sacuﬁty has yet

to nfluence mainstream thinking (703).

Seasonal Use

The seasonal variabitlity of wild food supply from different sources influences the food
acquistion strategies of pastoralists (378; 383; 444), agriculturalisis (384; 439); fisheriolk and
hunters (67; 429) and hunter-gatherers (48; 49; 92-94; 216; 370) alike. Seasonal variations
in food intake from different wild sources have direct effects on nutritional status (404; 410

for Bangladesh; 4035; 406 for Mali; 409 for Ghana: 430 for Zaire}.

The seasonal availability of wild foods will depend on the pattems of fruiting, leaf production
and population cycles of the species harvested. Complex plant phenologies may result in
uncertain availabilities of foods (402 for beechnuts}. In temperate climates, oak {Quercus spp)
and beech (Fagus sylvatica) trees produce rich fruits harvests at ﬁ frequency partly
determined by temperamire . every 3-4 vears in warmer countries and every 7-8 in cooler
(601). During the medicval warm epoch (AD 950-1300), people relicd heavily on pigs which
in turmn fed on the abundant tree fruits. Insect or larvae availability is often associated with
the early rainy season (140; 430}, Scasonal complementarity between food sources is a

feature of a diverse wild food base (431 for south west Tanzania).

In the miombo woodlands of Tanzania, a few tree species provide food for the Sandawe
throughout the year (425). In Zimbabwe, indigenous wild frults seasonally complement exotic
fruit trees as food sources in the communal areas, with indigenous trees providing an
important dry scason supplement (663). Wild foods that produce at times when other foods
are in shorf supply are parlicularly important. In dryland farming areas of north India,
Zizyphus spp. fruits provide food between February and April, when other foods are scarce
(358). Similarly, locust bean {Parkia biocor) provides dry season food in West Africa where
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it is prepared inte the fermented dawa-dawg dish {385). In the Kalabari, the Basarwa use nuts
of the Mongongo tree (Ricinodendron rautanenii} as a dry season staple food (415). When
food is short in Bhutan, farmers gather wild avocadoes, bamboo shoots, orchids and

mushrooms, as well as giant wild yams that grow to more than 1 metre in length {401a).

Some wild foods can be harvested ail year reund. For instance the prnduct.é of the oil palin
(Elaeis guineesis) are an important part of the West African diet {665), as are foods derived
from the sago palm (Metroxylpn sp.) for people in SE Asia and Oceania (162). Many wild

tfoods can be collected and stored for later use. Wild grass grains are stored along with crops |
(273), nuts and berries can be processed and stored, wild vegetable leaves may be dried (79;

86; 426) and insects or wild meat can be preserved for later consumption (170).

‘Famine’ Fopds

Histerically wild foods have been an important component of local coping strategies at times
of severe food shortage. Documentation of ‘famines’ in Malawi (449), Zimbabwe (411),
Sudan (392; 443), northern Nigeria (424; 452), Ethiopia (434) and India (379; 432; 436;
441) shows the importance of wild foods in Susta.ining livelihoods, Such food sources remain
important in many areas today, particularly for those with few direct or exchange

entitlements,

In the Bihar famine in India during 1965-6 severely affected villages were found to be eating
a lot of wild vegetable leaves (401b; 416). In Britain, the famine caused by the rains of
1314-16 that killed 10-15% population was more severe than previous famines because of
the reduced availability of wild resources following agricultural expansion (601). But those
resources that did exist were cruciat for survival - even the king ate the bark of trees. In the
- 1974-5 famine in Bangladesh a range of wild foods proved important in people’s coping
strategics (433). Tn the 1973 famine in Sudan, the Berti of western Sudan collected wild grass
seeds and survived off these (407). This pattern was repeated in the 1984-5 famine where
grass seeds and tree fruits (natably Boscia senegalensis) were collected in order to survive

{10; 392). A similar pattern is reported in Wollp, Ethiopia where leafy plants, plants with
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seeds, berries, fruits and roots were incorporated into the diet during the Tood shortages
during the 1980s {434). In the Senegalese Ferlo, Grewia bicolor fibre and Combretum

aculeatum seeds arc consunied only in extreme conditions (377). In extreme cases, wild foods
may be the only food available. For instance, 41% of the Karimoja population in Uganda
was subsisting off wild weeds and bush fruits and seeds during the famine of 1980 {331).

Monitoring and Early Warning Systems

Monitoring the use of such foods has been supgested as a possible local level *early warning’
indicator of impending famine (384; 392, 420; 451). The increased rate of collection of wild
foods generally precedes large scale asset dispesal or migration. Compared with direct
measurement of food consumption or height/weight relationships, a wild feod indicator may
prove gasier information o collect. But this needs a grealer understanding of indigenous
responses to food insecurity (400a-d), topether with the evolution locally specific drought

monitoring strategies.

Resource Access and Vulnerability

Reduced access to wild food resources increases vulnerability, particularly of poorer groups,
women and children (380b; 443). But changes in access Lo common property rescurce land,
shifts in tenure systems and reduced diversity of wild foods due to environmental change may
reduce the supply of such foods to vulnerable groups. In many cases, such changes in land
resource productivity and access have adversely affected the food security of vulnerable

groups.

However other changes may occur fo compensate tor the loss of wild food resources.
Increased access to alternative food sources in drought (food aid, commercial supplies etc)
may mean that wild foods are becoming less significant in famine coping strategies in many
areas. In Botswana, the commercialisation of food product markets, combined with the

provision of food relief has meant the decline in use of wild food products in times of food

103



shnnage' (382). Similarly, in India wild food collection has significantly declined as a
response to food scarcity when use is compared between the 1965-6 famine and 1987 (432).
This may be due to (he improvement of food distribution and supply systems in India over

the past 20 years.

Improved food marketing and distribution systems are important components of ensuring
household food security, along with safety nets of food relief in serious situations. However,
reliance on the markel and social welfare mechanisms of the slate may be insufficient for the
very poor and vulnerable groups in society. For them, the hidden harvest of emergency food

will rematn important in many areas.
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CHAPTER 5: WILD FOODS AND FOOD SECURITY
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Bengal, India. In: 1. De Garine and G.A. Harrison (eds.), Coping with Uncertainty in Food
Supply, pp. 418-436, Clarendon Press, Oxford.
This study found that less than one-third of the houssholds studied wers able 1o produce enough food
for a year. Responses to food  shortages are under-cating, collcetion of wild foods, selling land,

horrowing meney, reducing family size and encouraging child laboyr,

381. Bieflik, R.J. and Henderson, P.L. (1981). Mortality, notritional status and dietary
conditions in a food deficit region: North Teso District, Uganda, December, 1980. Ecology
of Food and Nutrition, 11, 7163-170,

382. Campbell, A (1986). The use of wild food plants, and drought in Botswana. Journal
of Arid Environments, 11, 81-94.

The use of wild foods by foragers, pastoralists, rivering peoples and cattle-pwning agriculiuralists ane
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- degeribed. A table is"given listing 75 wild food species and methods of usage. There are at least 150
edible plants, including species of Crewial, Ochna, Sclerocarya, Ximenia, Strychpos, Tylosema,
Bauhinia, Ceropegia and Scilla. Though lamd use systems ate altering the disteibution and sbundance
of focd plants, they still constitute a sipnificant supply. Certain wikd foods such av Tylosems
gsgulentum, are being studied for domesticatiom. Twelve Sclerocarya hirres trecs planted in 1971 now
gach producs about 1000 fruits/year. '

383. Campbell, D.J. (1934). Rf:spr:mse to drought among farmers and herders in Southemn
Kajiado District, Kenya. Human Ecolegy, 12(1), 35-64.

The capacity of farmers and herders to cope with major reductions in cainfall and consequent drops
in production are discussed. Responses are influenced by changed land-use patterns and altersd
resource availability. Vulneability can only be reduced by increasing off-farm employmeat, as local
resourees (includiog the use of wild focds) are wsutficient to offsel the impacts of drought.

384, Campbell, D.J. and Trechter, D.D, (1982). Stralegies for coping with food
~ consumption shortage in the Mandara mountains region of North Cameroon. Social Scienrce
and Medicine, 16, 2117-2{27.

385. Campbell-Platt, G (1980). African locust bean (Parkia species) and its West African
fermented food product, dawadawa. Ecology of Food and Nutrition, 9, 123-132.

386a. Cernea, M.M. (1990). Poverty Risky frem Population Displacement in Water
Resources Development, Development Discussion Paper MNo. 355, Harvard Instittue for
International Development, Harvard University, Massachusetts.

386b. Chambers, R. {ed). (1989). Vulnerability: how the poor cope. DS Bulletin 20 (2).

Vulnerability is not the same as poverty. It means defencelessness, insscurity and exposure to rsk,
shocks and stress, Local cniteria for assessing poverty and vulnerability may be different to oubsiders’.
For instance in India, Jodba's re~survey of villages in Gwarat, showsd that among the hounseholds
whose real imcoties had declined over 20 years by mors thap 5%, they were better off on 37 of their
38 criteria of weli-being. Stratsgies for coping with vulnerability are complex and diverse and include
the nse of wild foods. Policy mechanisms to support the poor must include the encoocsgement of
diversification, security and current coping strategies. This special lssue provides nine papers, . each
with a different case example of coping strategies, many invelving the nse of wild foods.

387. Chambers, R., Longhurst, R. and Pacey, A, (1981). Seasonal Dimensions ro Rural
Poverry. Frances Pinter, London.

This collection of papers provides an important contrbution to the debate about seasonality. Seasonal
dimensions of the ruril poors’ activities are critical in developing an understanding of livelihood
strategies - in relation to agrnicultaral activities, livestock keeping, hunting and gathering, health and
outrition. The case studies presented explore the complexilies of the ural poors’ responses to seasonal
vasiations; many af which involve the use of wild products to offset food shortages or to provide
income in times of stress,

388. Colson, E.F, (1979). In good years and bad: Food strategies of self-reliant societies.
Journal of Anthropological Research, 35, 18-29,

389, Ci:}rb::tt;, 1, (1988). Famine and houschold coping sirategies. World Development, 186,
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1099.1112.

390. De Garine, 1. and Harrison, G.A. {eds.) (1988). Coping with Uncertainty in Food
Supply. Clarendon Press, Oxford,

This colfection of papers were originally presented at a conference in Germany in 1982, Case studies
of waditional societies mainly from the tropics, but alse fram temperate and arctic regioms address the
foliowing topics: the types of foods which people eat; the availability of these foods in relation ko Jocal
environment and seasons; adaptive responses Lo uncertainties in food supply; and the etfects of modem
technologies on communities,  Most of the studies were performed in Africa and India and include
hunter-gatherers, pastoralists, as well as agricultaralists. (see 376; 378; 391; 447).

391. De Garine, 1. and Koppert, G. (1988). Coping with seasonal fluctuations in food
supply among savanna populations: the Massa and Mussey of Chad and Cameroon. In; I. de
Garine, and G.A. Harrison (eds.), Coping with Uncertainty in Food Supply, pp. 210-259,
Clarendon Press, Oxford.

The Massa and the Mussey are agropastoralists growing sorghum and raising sheep and goats. Hunting
and gathering oceur to an extent. The seasonality of food procurement and consumption were shudied
for one Massa village and two Mussey villages, Anthropometric measurements were also made. Data
on the ahave, as well as the nutritional content of foods is given. Fishing was dominant for the Magsa
communily studied. Of the two Muossey villages, it was found that gathering was a more significant
activity for the village locatcd on poover land.  Zizyphus jojoba, Tamanodus indics, Balanites
acgyptiaca, Hyphacne thebaica and Ficus gnaphalocarpa fruits were important vitamin sources. During
perods of sovers food shortages, wild cereals (Tragrostis teff, Dactyloctentum aepyptiscurn) and ftbers
{Tacea [contopetploldes, Cyperus ratondus, Amorphophallus spp. and Cochlospermun tinctorium) are
pathered. :

392, De Waal, A. (1988). Famine early warning systems and the use of socio-economic
data. Dsasters, 12, 81-91. '

Socio-economic data is not good at djfferentiating belween qualitatively different kinds of famine. With
an illustration from the famine in western Sudan (Darfur) in 1984-5, the paper shows that four of the
mast widely weed frdivabors of famite (Cgrain price; Wvestook mwrlets: migration; labotr markets) wen
of little use in providing an carly warning of a famine that killed. There is a need for local level
indicators, based on an widerstanding of peoples’ phased coping strategies (including the collection of
incresed quantities and different kinds of wild foods), to inform the development of effective famine
early warning systems.

393. De Waal A. (1989). Famine That Kills: Darfur, Sudan, 1984-1985. Clarendon Press,
Oxford.

This book, chronicling the events of the famine in Darfur in 1984-1985, challenges views that
starvation causes deaths and that during such times, peoples’ main goal is simply to feed themselves,
The author argues that it is the lack of potable water and the spread of disease which causes most
mortality. Rural populations® responses to the drought are prasented. The author atiributes people's
survival to these adaptations, rather than the receipt of tood aid. He provides evidence that even when
people have income available during a period of drought and crop failure, they spent on average only
one-tenth to buy prain for their immediate food needs. Money would then go towards the purchase
of aeed for the next growing season or krwards the maintenance of livestock. Such behaviour illuskates
that people are willing to suffer and be bungry in the present to snsare their livelihoods for the fotuzae,
Rather than purchasing grains, the harvesting of wild foods was increased and is given as a major
reason for the survival of many.
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In ane village 91 % of the peaple were collecting or buying on average 2.3 types of wild foods. Thess
foods include wild grass {Echinachloa golonum}, wild rice (Echinochlon crusgalliy, wild finger millet
{Dactvloctenium aepyptium) and froits {Balanites aegyptincs, Boscia senepalensis). The berries of
Boscia senegaliengds (“inukheit’) were eaten either cocked or difed by 94% of the households in
northern Darfur and were the most important food in the diet, providing, when cooked, 70% of the
epergy and 75% of the protein of cultivated millet. A market developed in these berries which
replaced sorghum and millet as staples. They are particularly important as they sre harvesied during
Lthe rainy season when stocks of cultivated prains ave Tow. Tt was noted that {female-headed honseholds
ware hetter off than male-headed, becanse women were more knowledgeable in the collection of wild

foods and, when employed, were often paid in grain. Although wild foods such as *‘mukheit” may

require laborious processing, lack taste and are stigmatized as poor peoples’ famine foud, they are most
important in replacing the failed staple.

394 Falconer, J. (1990). Hungry season food from forcsts. Unasyliva, 41, 14-19,

395, Falconer, J. and Arnold, J.E.M, (1988). Forests, trees and household food security.
ODM Social Foresiry Network Paper, 74, Overseas Development Institute, London, UK.

This is an abridged vemsion of the review "Househald Food Security and Forestry: An Analysis of
Socin-Evonomic Issues" (see 3993, It discnsses the importance of forest resources to nutntion and

" income-generation, particularly for the poor and women. Information is presented in concise and well-

otganized summary tables. Farmers” responses 1o deereasing forested areas, smaller land holdings and
increased participation in the cash economy include increased labour inputs into and intensification of
home gardens and fallow fields, On the other hand, farmers may plant trees requiring little care while
being emplayed off farm.  In conclusion, the authors point out that forestry is not the sels solution to
maintaining food seeurity, yet they ave Important, No geperal models for development can be imade,
as the use of forest products varies betwean communities.

396. Falconer, ], (preparer) and Koppell, C.R.8. (ed.} (1990). The Major Significance of
‘Minor® Forest Products: The Local Use and Value of Forests in The West African Humid
Forest Zone. Community Forestry Note 6, Forests, Trees and People, Swedish International
Development Authority and Food and Agriculture Organization of lhe United Nations, Rome,

397.

This is a very useful review of the role of *minor” forest products in West Africa. Based on a very
substantial review of the likerature, much of it ‘grey’ and inaccessible, the book provides useful
information on: how forests are used at the local level and how they contribute to household
livelihoods; in what ways different communities valoe forest resources and how these values are
changing with changes in economic and ecological circumstasces; and bow comunstcialisation of mral -
economies hizs aftectad the exploitation of forest resources. The ressarch draws on a varicty of sources
drawn from different disciplines, ranging from medicine, through agriculture to anthropolegy. Tables
help to summarise material from diverss sources and provide the beginnings of a comparative analysis
of wild resource use for West Africa. Chapters are divided intor Houwsshald consumiption of lorest
resources; The use of forest resources i other sectors; Forest resources as a sourcs of cash income;
Changes in forest nses; Assessing the value of non-timber forest products; Gearing forest activities to
meet peoples’ nesds and demand for non-timber forest priducts. Appendices provide overviews of the
literamuze and an annotated bibliography of nearly 350 references. '

FAQ (1985). The Role. of Minor Crops in Nutrition and Food Security. FAO

Committes on Agriculture, Session 8, Rome, 18 March 1983, FAO, Rome.

398. FAO (1989). Forestry and Food Security. FAO Forestry Paper 930, Forest, Trees and
People, FAQ and SIDA, Rome.
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A report based upon the papers and recommendations presented at an expert consultation on Farestry
and Food Production/3ecurity (o India jn 1988, It draws together information from the litsrature on
the rele in which forestry plays in improving food secority. It introduces the following issnes: trees
as 1 souree of food and income, their biophysical effects on the environment, and the influence of land
and tree tenure policies as well as access to common property have on their planting and harvesting.
The overall discussion points out that forest products cannot replace staples and that tres planting can
have negative effects on crop growth, There are specific sections on wild plants and animals, fodder
for livestock, fuslwood, mangrove forests, home gardens and the management of forest fallows. The
final chapter containg extensive recommendations to incorporate food security objectives in forestry
projects. Adjustments need to be made in policies and institutions which will recopnize the rele of
forest products in people’s lives, Specific nutritional deficiencies and needs of [ooal communities should
be idenfitted when progrommes are developed. An nterdisciplinary approach involving foresters,
agriculturalists and soctal scientists should be employed in the design of such programmes.

399. FAQ (1989). Household Food Security and Forestry: An Analysis of Socio-Economic

fssues.
Rome.

400a.,

Forests, Trees and People, Swedish International Bevelopment Authority and FAQ,

This publication reviews the role of trees and forest products in housshold food security by discussing
in detail case studies of their contributions to natrition and income. Systems of tree coltivation and the
effects of reduced aceess to forest resources, decreasing land holdings and the cash economy are
explored. Forest products contribute directly to househald nutrition as distary supplements used daily
to enhance the flavour of staples (most impontant are wild leaves), and as snack foods (e.g. fruits)
Their consumption is increased during hunger seasons when staples supplics may be low, particularly
before harvest time, Certain species, mainly roots and tubers, are also collected during emergencies
of drought, famine and war., These are relied wpon anly during timss aof handship as their preparation
requires lengthy processing, The effects of greater incorporalion into the cash economy on outritional
well-being can either be positive or tegative: what remains important is & diversity of foods within
diets. Appendices on the nutrbent composition of specific species of wild leaves, wild frouits and wild
nuis and seads are given. Examples are given illustrating how the poor and wenen can eatn an income
through the coilection and processing of products such as rattan, bamboo, babassu mats and fuelwood.

Trees on farms sre impoertast in improving agricultural production for example when farmers cannot
afford inputs such as fertilizer. They alse are o form of savings whase products can be "cashed in"
during emergencies such as illness or paving school fees. Fammer's responses to decreasmyg land
holdings for staple cultivation includs intensification of home gardens and fallow lands with tree crops.
When even this intensification is no longer sufficient to ineet subsistence needs, often off-farm
employiment is scught with the Iand placed under low-input perennial tree crops. It is Dmpottant to
apalyse and understand farmers® pricrities and the constraints of land, labour and capital which they
may face as well as possible nutritional deficiencies, when designing forestry projects with Lhe
improvetnent of household food securiry in mind.

Fleuret, A, {1986), Dietary and therapeutic uses of fruit in three Taita’ communities,

In: N.L. Etkin {ed.), Plants in Indigenous Medicine and Diet: Biobehavioral Approaches,
pp. 131-170, Redgrave, Bedford Hills, New York,

400b. FIeuret,' A. (1986). Indigenous resﬁ:c.nses to drought in sub-Saharan Africa. Disasters,
10, 224-229, ' '

400c. Fleuret, A. (1989). Indigenous Taita responses to drought. In: R. Huss-Ashmore, and
S.H. Katz {eds.), African Food Systems in Crisis: Part I: Microperspectives, pp. 221-237,
Gordan and Breach, New York.
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4004d. Fleuret, A. (1920}, The impact of fuelwood scarcity on dietary patterns: Hypotheses
for research. Unasylva 41¢160):29-34. '

See also: 493; 404,

401a. Gupta, A.K. and Ura, K. (1992). Indigenous farming technologies and environment;
experiences in Bhutan. In: Jodha, N.S. Banskota, M. and Parlap, T. (eds.). Sustainable
Mountain Agriculinre. Farmers’ Strategies and Innovative Approaches. pp 340-568. Oxford
and IBU Publication Co, New Delhi.

This chapter deals with the ¢Xpertences of Bhutan, a relatively small, land-locked Himalayan country
which has established conumon property and other eollective institations for resouree management. It
describes a wide range of lowat farming innovations, topether with emerging issuss in technology
transition. Faommers use wild prodocts, such as wormwesd (Artenesia), for malching, green manuring
and composting. Gathering wild foods iz an impertant msans of supplementing lood shortages, and wild
avocadoes, wild tare, bamboo sheots, orchids, mushrooms and giand wild yams (growing to more than
1 metre in [ength) are commonly eaten. Mushrooms are sold to urban markets (see also case study
fram China, no. 7021,

Wild pests can be a prohlem to farmers. Buckwheat is favoured by bears and wild boars, so farmers
cultivate buckwheat in one place, During the maturation period they can act topether o score away the
wild animals.

401b. Gupta, R.K. and Kanedia, K.C. (1968). Plants used during scarcity and famine
periods in the dry regions of India. Journale d’Agricuimre Tropicale et de Botanique
Appliguee, 15(7-8), 265-283,

402. Gysel, LW (1971). A ten-year analysis of beechnut production and use in Michigan,
Jowrnal of Wildlife Management, 35, 516-332,

The variable masting and seed production of beech trees is recorded, Viable nuts were a failure for 2
years, low for 4 years, intermediate for 3 years and high fur caly [ year out of ten. Although these
nuts do not -provide human food, similar paticrns of variable production are observed in many
temperate nut producing Lrees,

403. Harrison, G.A, (19538}, Seasonality and human population bicrlog}f. In: 1, De Garine
and G.A. Harrison (eds.), Coping with Uncertainty in Food Supply, pp. 26-31, Clarendon
Press, Oxford. ’

A general overview of the many elements of tropical life which vary according to seasons, Thess
include: disease, births, marriages, and deaths. It is also noted that the traditions] henger season
usually soenrs during the rainy season when labour requirements are greatest. Micronutrients, such as
riboflavin, vitamins A and C, ate stored within the body and slowly released over lime as an adaptation
to periods in which they are not consumed. ' ) )

404. Hassan, N., Huda, N. and Ahmadi, XK. {1985}). Seasonal paltemns of food intake in
rural Bangladesh: its impact on nutritional status. Ecology of Food and Nutrition, 17(2),
175-186.

405, Hildebrand, K. (1955}, Assessing the components of seasonal stress amongst Fuldoi
of the Seno-Mango, Central Mali, In: A.G. Hill {ed.), Population, Health and Nutrition in
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the Sahel: Issues in the Welfare of Selected West African Communities, pp. 254-287, Kegan
Paul Internationsl, UK.

406. Hildebrand, K., Thiam, A., Tomkins, A., and Dowler, E. (1983). Food, Work, Healih
and Nuprition: A Compararive Study of the Seasonal Effects in the Agro-Pasioral Populations
from the Malian Gourma. Report to ODA/London School of Hygiene and Tropical
Medicine/International Livestock Centre for Africa.

407. Hoiy, L. (1980). Drought and Change in a Tribal Eéonomy: The Berti of Northern |
Dartur, Disasters, 4, 65-72,

408, Hoskins, M. {1990). The contribution of forestry to food security. Unasylva, 47(160),
3-13. '

409. Hunter, J.M. {1967). Seasonal hunger in a part of the West African savanna: a survey
of body weights in Nangodi, north-east Ghana. Transactions of the Institute of British
Geographers, 41, 167-185.

410. Hussain, M. A. (1985). Seasonal variation and nutrition in developing countries. Food
and Nutrition, 11{2), 23-27.

411, Iiffe, J. (1990). Famine in Zimbabwe, 1890-1950, Mambo Pless, Zimbabwe.

This short hook provides an accessible account of famine responses in Zimbabwe during the colontal
pertod. kost of the material is drawn from colonial archives and documents both peasant responses
(melnding movement, exchange of animals and grain, pledging of davghters, collection of wild foods,
hunting of wild animals etc.) and state responses (food aid, loans ete.). Comparisons between the
droughts of 1916, 1922 and 1947 are made, providing evidence that both state and peasant responses

are different over time,

412, Irvine, F.R. {1952). Supplemeniary and emergency food plants of West Afiica.
Evonomic Botany (Devoted to Applied Borarical Plant Utilisation), 6(1), 23-40.

A range of wild foods gathered in Africa are reviewsd with an emphasis oo those foods consumed
during imes of famine. These wild foods include; roots, rhizomes, tubers, bark, buds, rums, leaves,
flowers, fruits and sseds,

413, Kingamkono, R. and Lindstrom, 1. (1990). Forests and Fields: The Role of Livestock
and Collected Food Products in Feod Production and Security Systems: The Case of Babati
Disirict, Tanzania. Preliminary Research Report prepared for Forest, Trees and People
Project: A project under Community Forestry Section, Ministry of Land, Natural Rescurces
and Tourisin, Tanzania Food and Nutrition Centre, July 1990,

This study 1x an extensive look at the role of livestock, wild and cultivated foods in agricultural
househalds with or without livestock {apro-pastoralists) in Babati district, Tanzania, The field sites wers
two villages: one near a forest reserve and the other in an arez undergoing deforestation and ercsion.
The field study was conducted via intervizivs and direct observation at the end of the rainy season with
yearly information gained through recall interviews., Dala s presented for species collected, their
frequency of use, the nutntional status of men, women and chuldren, and seasomal varzabtions.
Additional topics discussed include the importance of variety in household foud secunily and collection
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a:codrding to location, availability, gender and apes. OF the wild foods, emphasis Is placed on greed
leaty vepetables xnd fruits.

- 414. Kumar, S.K. (1988). Effect of seasonal food shortage on agricultural production in
Zambia. World Developmens, 16¢9), 1051-1063.

415. Lee, R.B. (1973}, Mongongo: The ethnography of a major wild food resource. Ecclogy
of Food and Nuwrition, 2, 307-321.

The 'Kung 3an are honter gatherers in morthwest Botswans who collected over 130 wild plants and
animais, This article concentrates upon the ecology and autritive value of the !Kung San's principal
food, the wild mongongo tree (Ricinodendron rautanenii Sching), ¥ is found growing on the sand
dunes and rock outcrops of the Kalghari. At the beginning of the dry scason its fruits fall from the
trees, The fruits and/or nuls can be eolleeted from the ground froughout the year; however, over time
the pulp of the fruit decomposes or is eaten hy animals lesving only the nuts to be harvested,
Ordinarily only a two or three day supply are gathered at any onoe time, The pulp of collected fruits
may be eaten raw or cooked in water to produce a gruel. The mits are roasted, and cracked; then the
kernels can be eaten whole or pounded in 2 mortar to be mixed with other foods.  [ts yield and
nuiritional compoesition are simifar to or greater than coltivated staples, The pulp and kemel supply 312
kcal per 100g and 641 keal per 100 respectively. Their respective profein contents equal 6.62 and
28.8g per 100g, Values for fats and other micronuirients are also given. IProduction by 33 groves was
estimated to equal 25.6 million nuts, At the time of the article, the 'Kung San saw no nead to cultivate
the monpongo becanse it was so abundant.

416. Lenghurst, K. {1985}, Cropping systems and household food securily: evidence from
three West African countries. Food and Nwririon, 11, 10-16.

Nigeria, Sierra Leone and the Gambia are countries with comparable agriculturs] conditions regarding
seasonality, but different staple crops. They alzo diverpe culturally regarding male and female roles,
responsibilities and labour allocation patterns. However, similar elements of cropping strategiss can
be identified in all three coontries. WMixed cropping is practised everywhere, althongh different crops
are cultivated In all three countries, women carry a largé responsibility in ensuring houschold food
security. Everywhere, even in northern Nigeria where seclusion forbids women to work in the ficlds,
they cultivate a small garden plot intensively ko bring some crops tir an early harvest, lo Sierra Leane
and the Gambia they play cqual roles with men in producing foed on the fanuly farm. Often, in order
to evercome the pre-harvest hungry season, bot alsa to complement and diversify the-diet, fruits and
vegetables are collected from the wild, useally by women and children,

417. Longhurst, R. (1986). Household food strategies in response to seasonality and famine.
IDS Bullerin, 17, 27-35. '

418. Longhurst, R. {1987). Household food security, tree planting and the poor: The case
of Gujarat. ODf Secial Forestry Nerwork Puper, 5d, Overseas Development Institute,
London.

419. Longhurst, R (1987). Famines, [ood, and nutrition: issues and opportunities for policy
and research. Food and Nurrition Bulletin, 9, 30-38.

The paper locks at changss in nutrition during famine, indicating that honsshold sostces of food during
famine include wild and low-status foods, enhancing the production and nse of these foods, as well as
other strategies for survival, Ways of addressing the special problems of vulnerable groups and
effective systems of warning of nuiritional problems, feeding prograrmmes and emergeacy relief are
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alsn disenssed.,

420a. Maikhuri, R. K. (1991). Nutritional value of some lesser-known wild food plants and
their role in tribal nutrition. A case study in North East India. Fropical Science, 31, 397-405.

420D, Margoulis, R. and Omer Mukhier, M. {1989]. Community Based Information Sysiems
For Food Security Monitoring: The Role of the Sudanese Red Crescent Drought Monitoring
Programme in N. Darfur Sudan. Sudanese Red Crescent, _Khart{)um,

421, Martin, M. (1985). Design of a food intake study in two Bambara villages in the Segon
region of Mali with preliminary findings. In: A. Hill {ed.), Population, Health and Nutrition
in the Sahel, Routledge Kegan Paul, London.

422, Maxwell, S. (ed) (1991}, To Cure all Hunger: Food Policy and Food Security in
Stidean, Intermediate Technology Publications, London,

The papers cullected together in this book suggest reasons why food inseeunity ocours. The weakness
of the macrosconny, the unstable and jnequitable foods system, agriculfural commercialisation, war
and drought are all contributory factors, Targeting of relief and drought assistance has heen ineffective
- todp little attention has been paid to offsetting drought vulnerability, leaving the focus on famine
relief. Clearer understanding of local strategies for fanine avoidanes and coping are needed to inform
reviews of drought assistance strafegies and povemment support structores.

- 423, Moore, H. and Vaughan, M. (1987), Cutting down trees: Women, nutrition and
agricullural change in the northern province of Zambia 1920-1986, African Affuirs, 86{343),
523-540. '

424. Mortimore, M. (1989, Adapiing to Drought Farmers, Famines and Desertification in
West Africa. Cambridge University Press, Cambridge.

This hook provides a very thorough review of deought response and sovironmental change in northem
Nigoema. A long time perspective 15 taken that reveals how local respomse strategies have shifted over
time. The author comments: "Drawing on generations of ethno-botanical experience, social relations
of kinship #nd clieptage and improved opportunities for personal mobility, the impoverished respond -
[to drought] with a degree of flexibility and diversity that is perhaps surprising”. This includes the
searching for alternative foods m the market and the bush. Famine foods are argely sought oot by
women., The significance of hush foods cannot be underestimated.

425, Newman, J,L, (1975). Dimensions of Sandawe diet. Ecelogy of Food and Nutrition,
4, 33-39.

426. Ogle, B., Malambo, L., Mingochi, D., Mkomesha, A. and Malasha, T, (1990).
Traditional Vegetables in Zambia. A Study of Procurement, Marketing and Consumption of
Vegetabies in Selected Rural and Urban Areas in Zambia. Swedish University of Agricultural
Sciences, Uppsala.

427, Ogubu, 1. {1973). Seascnal hunger in tropical Aftica a.'-:; a cultural phenomenon. The
Onich Ibo of Nigeria and Chakaka Poka of Malawi. Africa, 43, 317-332.

428. Oguntoyinbo, I.8. and Richards, P, (I'_Q?E}‘ Drought and the Nigerian Farmer. Journal
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of Arid Environments, I, 165-194

429, Omohundro, J leES}. Efficiency, sufficiency and recent change in Newfoundland
subsistence horticulture. Human Ecology, 13, 291-308.

Traditional Newfoundland agriculiure, based on mber-root and brassica gardening, has been criticised
as inefficient and envirommentally damaging. However this paper shows how this system is efficient
and contributes to dist in food deficit periods caused by poor land quality and climate. The plaral
economy of househalds comprises a mix of hunting and fishing with potato and vegetable coltivation.
When the weather inhibits cullivation, it brings the cod close to the shore; when it disturbs fish
movements, it favours farming. Fish and seaweed are used for green manuring crops.
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The Nutritional Value of Wild Foods

Sacred baobal tree, Lotuly Mba Fuaye, Senegal
Ehata: Fules Prefty

1158



6. THE NUTRITIONAL VALUE OF WILD FOODS

Wild foods are a part of niral f}eﬂp]ﬂ’s diets not only during perieds of food shortages, but
also. on a daily basis (90; 396; 398; 400a; 466; 490; 491 493, 494, 545). Most dietary
studies emphasize the value of calorific intake from stﬁples. However, the amounts of wild
foods consumed, their frequencies of consumption as well as their nutrient contenté have alse
been explored (301, 316, 459, 462, 465, 466, 493, 504, 556). It is this daily consumption
of wild products which contributes to overall nutritional well-being. Game and fish are
major sources of protein and fat, while wild vegetables, fruits and seeds supply minerals,
vitamins and fats. Bven wild flowers, such as Fernaldia pandurata of Central America, are
eaten (883). A range of studics provide evidence for the gvery day use of wild products as
side dishes or snack foods and sometimes as replacements for staples. The chemical
composition of some wild food sources has also been analysed demonstrating their nutritional
significance (458; 467; 473; 475, 430, 481, 492; SE}T; 512; 316; 517; 529; 532; 534; 542;
339; 561; 568).

Dietary Diversity and the Role of Wild Products

it is access to a wide range of products and the resulting dietary diversity that contributes to
nutritional well-being (398; 497; 498; 500; 508; 518; 520; 613). Better nutritional status is
- asseciated with proximily to forests or the presence of a home pardens or orchards {152
493; 509, 545; 551; 613). An increase in the prbﬂuctiﬂn of fruits .and vegetables in Mexico
helped to impmﬁe the nutritional status of villagers {302). In a study of twe different
ecological regions, in suuthe.rﬁ Zimbabwe, il was found that families in the zone in which
specics diversity was greater had a more balanced diet during the dry season (172). Dietary
diversity is also crucial as these varicus nufrients interact with one another within the body.
For example, fats enhance the absorption of vitamins A, D, and B (308; 399) or oxalic acid
found in leaty vegetables may inhibit absorption of calcium (541). Non-dietary Iﬁ_odiﬁers and
antt-nutritional factors may also atfect the nutitional ilnpéct of wild foods {3035; 561).

The appearance of wild foods s seasonal for many products (14{; 152; 504). Their presence
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may coincide during times of food shortages, but their harvesting can also reflect the
flexibility of farmers’ procurement stralegies which take advantage of the natural abundance
of these species (518). In Newfoundland, for example, the plural economy of households
comprises a mix of hunting and fishing with potato and vegetable cuitivation, When the
weather inhibits cultivation, it brings the cod close to the shore; when disturbs fish

movements, it favours farming (425).

The Impact of Social Change

The collection of wild foods, however, appears to be diminishing as pupulat:mns grow, with
decreasing access to collection sites, and with more people participating in the cash economy
(495, 509). Commercial foods and drinks are sometimes held in greater esteem than wild
food equivalents which may be viewed as items only for consemption by the poor (429, 504,
333, 542). Likewise, new aversions may be adopted, for instance, the Yukpa no longer
consume insects as regularly as in the past (356). As the daily activities of individuals

change, so too does their knowledge of wild products .plzmts‘ In Swaziland, now that young |
men spend more lime working for wages rather than herding, they no longer recognise as

many plants as other local people (111-113).

Dietary change is often associated with social upheavals caused by natural disasters or forced
movements of populations (see 374-452 for literature on wild foods and dreught/food
security; 479; 484; 520; 323; 535; 557; 562, 564). Resettlement or refugee migrations often
necessitate adaptations 1o a changed food base (436; 501; 554).

A range of wild animals are important in the nutrition of agriculluralists, pastoralists and
forest dwellers. It is often small game (rodents, monkeys, small buck) that are nutritionally
. the most signilicant. Among the Amahuaca swidden cultivators of Peri, 40% of their food
was oblained from hunting (181). In Botswana, all the meat consumed by bushmen was

wild, while 80% of all meat consumed by livestock owners was wild (301).
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Comparisons with Domesticated Food Sources

When the nutrient contents of wild foods are compared with culfivated foods, there is of
course great variahility, Some wild animals such as capybara and ignana {Lacerta iguana) can

have similar protein, fat and energy contents as pigs, caltie and chickens (299). Other
- species, for example of ungulales, may have leaner meat and less fat. {316; 534). Ants,
- grubs and caterpillars have similar energy, protein and fat contents as pork sausage and beef
liver (54). Ower 1,300 insects have been classified s cdible {546, 547) and are sources of
protein and fat (152; 487, 504, 545). Some insects can even have a higher iron and protein
content than fish (152). During the rainy season, insects contribute 12% of the total animal
protein to the diets of men and 26% to women of the Tukanoan Indians of Colombia (487).
Children are often collectors (483). If game is in short-supply, insccts can substitute proteins
and fats (49; 487). An important consideration is that wild game can have greater production
efficiencies than domeslic livestock. For example, the capybara is 3.5 times more efficient
at converting food to neat tl;an caille (316; 354). Also such wild species adapied to the local

environments are often better able 1o resist diseases.

Adults and children frequently consume leafy vegetables as a side dish. These vegetables
are often wild or a weed of agriculture {148; 175; 476, 486, 494, 504, 516, 528, 531, 541,
528, 533). Nutritionally, they are high in protein, calcium, vitamin A and iron (494, 504,
510, 521, 522, 543,559, 563). Leafy vegetables, rich in lysine, are perfect complements to
lysine-deficient maize (470, 471, 514, 541). Wild yams are often staples (48, 4?5', 5043,
Fruits are usually snacks consumed between meals or \#hcn out walking (48; 49; 111-113;
'541). They are viewed mainly as cl_lildren‘s foods (9; 170; see 608-630). The fruit of
cultivated Bactris pasipaes is a source of protein and carbohydrates and can produce more
macrouucrients per hectare th.an maize {8883, The mongaongo (Ricinodendron mautanenii} wild
fruit tree 1s a staple in the diel of the !Kung San bushmen {92-84; 566). Its fruits and kernels
are sources of calories, protein and minerals. Other tree fruits are also known to be important
for human nutrition (eg. 459; 465; 468; 472; 473; 513; 517, 529; 536; 537; 558; 564). 1

Wild plants can have higher fat, protein, mideral and vitamin confents than cultivated species
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(464, 541). Wild grains may also be more nutritious than cultivated vareties. The wild rice

Zizania aquatica has higher concentrations of protcin, magnesium, phosphorous, potassium

and vitamins Bl and B2 than cultivated Oryza saliva (532). The wild rice bean (Vigna
nminima} was also found to be of equal or greater nutritional value than the cultivated species

{V. umbellata).

In Africa, the il palm tree, Elaeis guineensis, is often proteeted and is an important source

of fat, calcium, phosphorous and vitamin A throughout the year (437, 480, 504). Jessenia
spp. are important gilseeds in Soulh America providing oil and profein. The quality of this
oil and protein is comparable (o olive oil and animal protein (457, B88), Simiiarly, the
jojoba plant (548) and other plants from arid lands {560) have potential for oil production.
The wild sago palm (Metroxylan spp.) is a staple in parts of Southeast Asia (454; 474), In

Northern Africa, a main source of fat is derived from shea butter produced form the kernels

of ¥Vitellaria paradoxa or Butyrospermum, spp. (673).

Malnutrilion

Despite this great diversity and supply of nutrient-rich foods, malnutrition is commonplace
in the Third World, Proiein-energy malnutriticm. in which calories [rom staples and/or the
body’s amino actd building biocks from proteins are lacking is the most widespread form
(506; 507; 544; 552; 553). Other deficiencies prevalent include fodine, vitamin D, vitamin
B2, 1ron, caleium and faf {533; 331; 613). Vitamin A deficiency can result in blindness and
affects approximately 6 million children in the world (496). Children and pregnant and

lactating women are the most vuinerable to deficiencies,

To what extent can wild foods prevent such deficiencies? Can protein or energy-rich wild
foods help to alleviate malnutrition? In light of the higher incidence of malnutrition among
children, their foraging activities provide essential supplies of fats and proteins from insects
and of vitamins and minerals from plants and fruits. Specific plants may even be able to

improve milk production of mothers,
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The presence of parasitic diseases and other illnesses means it is often difficult to Hnk
malnutrition to (he lack of consumption of a specific food. Few such studies have been
attempted, A notable exception is the increased incidence of goitre and cretinism among the
Azanade of Central Aftica as a resuit of the replacement of the home-produced ash salt from
wild plants with purchased lodine-deficient salts (343). Benefits have occured after dietary
change. Tn one example in India, the jncidence of vitamin A deficiency declined in children
following the increased consumption of mangoes (489}, Similar changes occurred in Brazil

after the increased consumption of buriti Mruits {Mauritia vi.nifara) whose ¢il fraction which

is alse high in beta-carolene, a precursor to vitamin A (323).

There is a clear nced to .inmrpnrate nutritional and dietary concems into forestry and
agricuitural plans. Greater linkages in studies could be made between the nutrient content of
wild foods, dietary surveys of their coasumption and anthropometric assessments.  Wild
foods often provide key supplements to the main diet and are of great nutritional importance.
Without the understanding of the complementarity between staple crop foods and wild food
intake, agricultural planning will continue to be dominated by major ¢rops to the exclusion
of other, often nutrilionally very important, wild products {(466; 488; 490, 491; 499; 539;
540).
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Tniernationai, 44, 325; Disseriation, University of Hawaill, 1982, 325pp.

The Batak, marginal agriculturalists of Palawan, Philippines, are fuced with progrossive food stress
due to tesource depletion. The stress is aggravated by the seasonal unavailability of foods. Food
sharing assumus greater importance as they abandon their traditional mechanizm of band fission-fusion
and circular migration due to Torest depletion. The data were collected on g bi-monthly basis for ome
year for seven houscholds, representing the different life-cycle stages of the family. Culteral ecolopy
and systems spproaches were combined With analysis of interhousehold food sharing. The main
conclusion is that interbousehold Tood sharing ix an integral component of the Batak food management
system and enahles (hem to cope with cyclival food stress. Depending on the [ifi-cyele stage of their
families, some households have larger labour supply and lower food requirements; thus fomd {including
wild foods) flows from them to houssholds in other states with food deficit, The intensity of sharing
food is affected by the manner of sharing, types of food, kinship, and geographical distance. Capital
resources such 4z swidden plots, wild resin canps, labour, tools, and information are also shared.

-470.  Caldwell, M.J. and Enocch, I1.C. (1972). Riboflavin content of Malaysian leaf
vegetables. Ecology of Food and Nwirition, I, 301-312.

471. Caldwell, M.J. and Enoch, 1.C. {1972). Ascorbic acid conient of Maiaysmn leaf
vegetables, Ecology of Food end Murition, 1, 313-347.

472. Carr, W.R, (1958). The baobob tree: A good source of ascorbic acid. Central African
Journal of Medicine, 4, 372.

473, Chauhan, B.M., Duhan, A. and Bhat, C.M. (1986). Nutritional value of ker {Capparis
decidua) fruit. Journal of Food Science and Technology, India, 23, 106-108.

The ker tree {Cappans decidua) geows well ino and and semi-and regions of India.  This study
cramined unripe fruits for protein, fat, fibre and carbohydrate content,  Beta-carotine, ascorbic acid,
trace metal and calefum contents were also measured.  The results show that the ker frult has high
nutritional value,

474, Chen, P.C.Y. {1984}. Child nuirition among the Penans of the Upper Baram, Sarawak.
Medical Jowrnal of Malaysia, 39, 264-208.

Food sources of the nomadic Penin tribe in Upper Baram, Sarawak, Malaysia, include game such as
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wild bour, deer and monkeys, small fish and prawns and ediblo plants, froits and shoots. The staple
food of the tribe is sago from which flour is extracted. Sore families which had setfled for 20 years
or more dre able to obtain 50 to 60% of their staple requirements by cultivating fee, Lapioea or maize;
they also grow small amountz of cucnmbers, gourds and heans,

475. Cherkoff, V., Brand, J.C. and Truswell, A.S. {1983). The nutritional composition of
Auvstralian Aboriginal bushicods. Corms, roots, tubers and vams, Proceedings of the
Nutrition Society of Australia, 10, 783,

Four samples of coms, including the bush onion (Cyperns bujbosus) and prepared taro (Colocasia sp.)
wers analysed for nutrient content. The tare preparation was high in potassiom, calcivm and irom.
Although higher in fibre the constituent proportions of 5 samples of roots and thizomes were similar
to those in tormip and parsnip.  Tubers from species of Liliacese, Compositae and Fabacese wers
similar in nutrient composition to carrots and potatces. The 13 native yam samples analysed wers
similar In composition to African yams. :

476. Chweya, J.A. {1983), Identification and nutritional importance of indigenous green leaf
vegetables in Kenya. In: Ninth African Symposivm on Horticuliural Crops, Mahe, Seychelles,
27-29 July, 1983, International Society for Horticultural Science, Wageningen, Netherlands.

477, Cmelik, S.H.V,, Galloway, E. and Ley, H.E. (1976). Essential fatty acid content in
some foodstuffs of plant origin used in Rhodesia, Centraf African Journal of Medicine, 22(3),
42-45.

| 478. Colson, E. (1959). Plateau Tonga diet, Human Problems in British Central Africa, 24,
31-67.

479. Corkhill, N.L. (194%). Dietary change in a Sudan village following locust visitation,
Africa, 19(1), 1-12.

480. Cornett, J.W. (1987). Nutritional value of desert fan palm fruits. Princeps, 37, .
159-161.

Fruits and secds of Washingtonia filifera were Enown to be ysed as a food resource by the Cahuilla
Indians of the southern California deserts, The nutritional analysis of W, filifera fruits was compared
with analyses of other Indian ind non-Indian food plants. W. filifera fraits have a higher carbohydrate
content than other Indian food plants, bot significantly less protein. Protein conteot was less than half
that in Prosopis juliflors, a common casis plant and food resouzee of the Cahuilla. Results suggest that
W. filifera fruits have the potential o be an important dietary maiostay,

481, Creevey, C (1989). Aboriginal health data suggest wild foods beneficial. Food-
Australia, 1, 564,

This brief dizcussion about the Aboriginal diet highlights the fact that even though the traditional diet
is high in animal foods, coastal tribes eat plenty of fish and crustacesms which are high in
polyunsaturated fally acids and wild amamal earcasses contaln much' Iess intramuscular and depot tat
than do domestic animal carcasses, :

482, Curry, I.J. and Huss-Ashmore, R, {1989). Dief, nutrition and the culture of agricuiture
in Swaziland, Culture and Agricuirure, 39, 2-5,
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483. Davis, T.A, {1986). Nipa palm in Indonesia: A source of unlimited food and energy.
Indonesian Agricultural Research and Development Journal, 8(2), 38-44.

484. De Garine, 1. {1984). De la perception de la malnutrition dans les societes traditionelies.
Informanion sur lex Sciences Sociales, 23, 731-754.

485. De Garine, . (1980). Approaches to the study of food and prestige in savanna tribes:
Massa and Mussey of northern Cameroon and Chad. Social Science Information, 19, 39-78.
See also; 3591,

486. Dirar, H.A. {1984). Kawal, meat substitutes from fermented Cassia cbtusifolia leaves.
Economic Botany, 38(3), 342-349. :

487. Dufeur, D1, {16%3). Nutrition in the Northwest Amazon: Household dietary intake
and time-encrgy expenditure. Jn: R.B, Hames and W.T. Vickers, (eds), Adaptive Responses
of Native Amazonians, pp. 329-333, Academic Press, New York.

A study of food production and consumption of the Tauye ndians of Colombia was carred out in the
months of November, [976 and Aprl 1978, Weights of food cultivated, gathered and hunted were
recorded, as well as diclary intakes and the amoungs of tine allocated to thege fasks. The mosi
sigmificant wild vegetable product during the study periods Lo diets was the oilseed Brisma japura. Wild
plants contributes) 1% of the total energy and 1.3% of protein consumed. The values for insects
equalled 2% and 4.8 % respectively. Insects were relied upon when game and fish were in short supply.
Fish contributed the greatest amount of protein equal to 57.7% of the diet, and game only 8%. The
author does note however that wild plunt foods do probalbily supply significant amonets of fats and
microautiients, with fruits particularly important during the miny scason.

488. Ektin, N.L. (1986). Multidisciplinary perspectives in (he interpretation of plants used
in indigenous medicine and diet. In: N.L. Etkin (ed.), Pfans in Indigenous Medicine and.
Diet: Biobehavioral Approaches, pp. 2-29, Redgrave, Bedford Hills, New York,

489. FAO (1984). India, Malaysia and Thailand: A Study of Forests as a Source of Food.
FAQ, Bangkok.

490. FAO (1989). Forestry and Nutrition: A Reference Manuai, Forests, Trees and People,
Swedish International Brevelopment Autherity, and FAQ, Rome.

This reference manual is an impartant sourcebonk to the literature on forestry and gutrition. 1t aims
to highlight the significance of forest resources such ag wild vegetables, nuts, sseds, oil, wild game
and fungt to the rmral poor. It begins wilh a discussion oo fheir direct nutritional conteibutions {daily
supplements, seasonal and emergeney) and indirect contributions {income, medicines, fuelwood and
fodder). An overview of the literatare is given explaining where these studies smay be found, It
comtaing an ammotated bibliography of 239 references drawn mainly from African studies. Subject and
geographic indices provide for easy referral. The conclusion calls for & consideration of comnunities®
mutritional heeds in forestry projects.

491. FAQ (1980). Incorporating Nutrition Concerns jnto Forestry Activitles. Field Guide.
FAO, Rome, Italy. '

492. Ferpuson, E.L., Gibson, R.8., Thompson, L.U., Qunpuu, §, and Berry, M. {1988).
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Phytate, zinc, and calcium contents of 30 East African foods and their caleulated I;;h}rtate:an
Ca:phytate, and [Cal[phytate]/[Zn] molar ratios. Jowraal of Food Compasition and Analysis,
1, 316-325, '

493,

Phyiate was estimated in 30 staple Malawisn foods, raw angd preparad "as eaten” using an amion-
exchange method, and for calciom mnd zine wers estimated by flame atomic absorption
spectrophotometry. In general, leaves had the highest Ca cosnfent, followed by kidney beans, and doy
pigeon peas. The content of other foods was relatively low. The Zn content of wild blight, cassava
leaves and ckra leaves was similar to that for the less refined cercals and [egmines {more than 1.0
mg/100 g FW), but higher than that of highly refined cercals, pumpkin leaves, chinese cabbage and
other foods. These results suggest that the bivavailability of Zn in the Malawian diet is probably low,
due to the high phytic acid content of the staple foods.

Fleuret, A. (1979). The role of wild foliage plants in the diet: A case study from

Lushoto, Tanzania. Ecofegy of Feod and Nutrition, 8, §7-93,

Wild green lealy vegetables are not only emergency foods or "supplemenbary” i the sense of
"peripheral” to dists, hut are an essential part of every-day dists. Such Ieaves can be found in torests
of along roads and paths, Three villages wers studied during three different seasons. Houssholders
were interviewed on what they bad eaten the previous day. They were mainly small-holders growing
ize, potatoss, bananas, vegetables and some cash crops such as tea and coffee. Vegetables were also
sold. Most meals except breakfast were of a stilf porndge of maize, potato or cassave. Three-quarters
of thege meals excluding broakfast veore socompanied by a side dish of meat, fish, beans, nuts or most
frequently by green leafy vegetables. Frequencies of vegetable consumption are presented in tables.
In one of the villages studied, 81.2% aof the vepetable side dishes were composed of wild plants and
17.7% were of exolic, cultivated vepetables. In total wild plants appeared in 32% of all meais.

Although this village cultivated vegetables, they preferred wild leaves which are free and are seen as
replacements for meat and fish, The cultivated vegetsbles, however, were sold. The village near to a
forcst reserve consomed a greater variety of vegetables than the other two, Cuantities consumed or
nutrient contents were not measured; however, other stodies have shown that these wild leafy
vepetables vontain high amounts of protein, caleiun and Vitamin A, In addition ko supplying a
sipmificant portion of diets, wild greens can be sold in markets by women. Such women acs often
single or do not have enooyh Tand to sell cultivated foods, This sale enables them to earn two to theee
shillings per day (2540 US vents). On the whols, coltivated vegetables have not replaced wild greens
in diets in Lusholo. . '

494. Fleuret, A. {1979). Methods for evaluation of the role of fruits and wild greens in
Shambaa diet: A case study. Medical Anthropology (Spring), :

495, Flowers, N.M. {1983). Seasonal factors in subsistenee, nutrition, and child growth in
a central Brazilian Indian commuaity. In: R.B. Hames and W.T. Vickers, (eds), Adaptive
Responses of Native Amuzonians, pp. 357-3%0, Academic Press, New York. :

496, Francois, P. le, Chevassus-Agnes, §., Benefice, E., Dyck, I.G., Maire, B, Parent, G. ,.
Seymat, G., and Ndiaye, A.M. (1980}, Vitamin status of populations in three West African
countries. Infemarional Journal for Vitamin and Nutritional Research, 50, 352-363.

497. Getahun, A. (1974). The role of wild plants in the native diet in Ethiopia. Agro-
Ecosystems, 1, 43-36,
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498. Grivetti, L.E. (1978). Nutritional success in a semi-arid land: Examination of Tswana
agro-pastoralists of the eastern Kalahari, Botswana. American Journal of Clinical Nutrition,

34, 1204-1220,

499, Grivetti, L.E. (1981). Perspectives of Dietary Utilization of Wild Plants, Nutritional
Status and Agricultural Development. International Geegraphmal Unien Commission on Rura)
Development, Fresno, California.

500. Gura, S. (1986). A note on traditional food plants in East Africa: Their value for
nutrition and agriculture. Food gnd Nutrition, 12(1), 18-26.

501. Harding, W.R. (1986). Dietary surveys from the Tokelau Island migrant study.
Ecology of Food and Nutrition, 19(2), §3-97.

502. Hernandez, M., Percz H., C., Ramirez H.J., Madrigal, H. and Chavez, A. (1974).
Effect of economic growth on nutrition in a tropical community. Ecology of Food and
Nugrition, 3, 283-291.

This is a thorough study assassing the nutritional status and nutrent intikes gommunities in Lhe Stae
of Tabasco in Mexico. The studies were performed before and after a project of dams and drainage
tu fmprove fhe agrieultural production in the arca. Thirtesn years after the imitial study, it was {otod
that the nutritional status of individuals improved. The people had maintained traditional diets and had
increased their consumption of frulls and greens.

- 503, Hladik, .M., Bahuchet, §. and De Garine, 1. (1989). Se Nourrir en Foret Equatoriale:
Anthropologie Alimentaire des Populations des Regions Foresiieres Humides d'Afrigue (Food
and Nutrition in the African Rainforest). UNESCO/MARB, Paris.

504. Hladik, C.M., Bahuchet, 8. and De Garine, 1. {1990). Food and Nutrition in the
African Rain Forest. UNESCO/MAB, Paris.

This report is a collection of essays presenting findings from the research of the French MNitional
Institute of Scientific Research (CNRS) "Anthropologie Alimentaire Difterentielle” on food
procurement in the African ruin forests. Food consurnption data is given for the hunter-patherers and
agriculiuralists of the Central African Republic, Cameroon, Gaban and Zajre. The report provides an
overview of very detailed and long-term studies in the region, Methodologies for measuring food
consutnption and energy are briefly described. Further references for these studies are provided.

Wild game and caterpiilars are important protein sources throughout the Afnican rain forest. Traps are
placed around plantations to catch the cans rat Thryonomys swinderdanuy for both crop protection and
food. Plant parts may also contain a high protein content; for example, the fruit of Anonidinm mannij
has a dry weight protein content of 12% and the leaves of Gnewm africanym 30%. Wild yams are
found in suflicient guantities {5 tons/50 square kilametres) to support the Aka pygmivs of the Central
African Republic. Other groups cultivate cassava and maize in swidden fields taking geeat care to -
protect an indigenous oil palm tree, Elaeis pnineensis from fire, As a result, a higher density of this
tree is found than would occur in the natural forest. Its fruits are the main source of fat in diets as well
as comtriboting calcium, phosphorous and vitamin A. Wine 15 also derived from its sap.

Food consumption data of four groups in southern Cameroon who have access to similar forest
resources are presented. The Yassa eat more fish and the Kola eat more game, yet lotal animal food
intake was similar, ranging from 206-307 gfday. The Mvae cultivators (two groups) consumed the most
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leafy vegetables (39-76 g as compared to 7 g and 20 g for the Yassa and Kola respectively) and seeds
and oil palin 75-83 g, The Yassa consumed 30 giday and the Kola 10 pfday of seeds and oil palm.
These groups have similar ageess to forest resources, but have distinct production systems linked by
trade; Seasonal varations in food consumption are dagrammed for the Ntomba of Zaire who are
divided into two groups: the Oto cultivator-fishermen and the Twa Pygmies descended from honter-
gatherers, Consumption of cassava and oil palm remain steady throughout the year. However, fish,
. parne and caterpillar comsumption vary according to rainfull patierns. Fish are most easily caught in
the dry season, while most game bunting ocears during the rainy season.  Caterpillars only appear at
the beginning of the rains. During the rainy season a shortage of meat occurs.  The health effects of
& decreass in protein consumption at this time can be exacerbated by the presence of parasitic diseases.

505, Holmes, R. (1984). Non-dietary meodifiers of nufritional statms in tropical forest
populations of Venezucla. Inierciencia, 9(6); 336-3_91 .

506. Homer, M.R. (1974), Anthropomelric and dietary study of Miskito Indian children tn
rural Nicaragua. Ecology of Foud and Nutrition, 6, 137-146,

507. Hongo, T., Suzuki, T., Chtsuka, R., Kawabe, T., lnaoka, T, and Akimichi, T.
{1989). Element intake of thc Gidra in lowland Papua: inter-village variation and the
comparison with contemporary levels in developed countries. Eeology of Food and Nutrition,
23, 293-309.

Intake of 17 clements was estimated in 4 villages of the Gidra in lowland Papua New Guinea, Inter-
village variation of food intske was large. High Fe intake was due fo region-specific foods such as
wigrn, wild seads and shellfish. .

508. Huss-Ashmore, R. and Curry, J. {1989). Diet, nutrition and agricultural development
m Swaziland. 1. Agricoltural ecology and nutritional status, Ecefogy of Food and Nutrition,
23, 189-209.

Dhata is provided on the anthropometnic neasurements of women and childeen. Stunting or low height
fior age was identified as the most prevalent nutritional pritlen. Increased cash-cropping and isereased
- berbicide use destroys the important edible weeds, Bideng pilosy and Choreorus spp.

509. Hutanuwatr, K., Saowakontha, S., Tranfong, S., Sinsupan, N., Panomratanarak, B.,
Muktabhant, B,, Hutanuwatr, N, and Uttam N. { 1989). Factors intluencing food habits and
nutritional status of Northeast vitlages, Thailand. In: W. Brinkman (ed), Why Natural Forests
are Linked with Nutrition, Health, and Self Reliance of Villagers in Northeast Thailand, pp.
61-74, Royal Forest Department, UNDP, FAQ, SIDA, Khon Kaen, Thailand.

This paper examines the physical and socio-economic factors affecting food availability and
consumpticn in three villages of Northeast Thailsnd.  As forested areas decline and fishing areas
become privatised, there is a degrease in coflection of their products. In the past, 2 surplus of food
existed and was generously shared. However, today subsistence needs are barely met and most food
ts traded. Food preferences arg also changing with an increase in commumication and education.
Ready-mude foods are heing eaten particularly during the dry season when cultivated fonds may be
searce. Bleetdeity allvws for the refrigeration of packaged louds and drinks. People’s preferonces
telate to taste rather than nutrntion. They are also affected by foed prohibitions and by perceptions of
fowds eaten by the rich or poor. Malnutrtion was not directly related to economic status; however,
if 2 mother has to leave her family to find work, then the children may become undernourished. It was
found that families who were undemourished grew fewer vepetables than other families. The authors
recommend that existing food habits be studizd in order to improve the nutritional well-being of
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villagers. Natural resounce conservation is necessary to ensure the availability of forest-foods and fish.

510. Imbamba, $.K. (1973). Leaf protein content of some Kenyan vegetables, East African
Agriculture and Forest Journal, 38(3), 246 -251.

511. INCAP-ICNND (1961). Tabla de Composicion de Alimenios para uso en America
Lating. Comite Interdepartmental de Nutricion para la Defensa Nacional, Instifutos

Nacionales de 1a Salud, Bethesda, Maryland, Tnstituto de Nufricion de Centro America y ~
Panama, Ciudad de Guatemala, '

512. James, K.W. (1983), Analysis of indigenous Australian foods. Food Technology in
Australia, 35, 342-343.

Proximate constitients of about 60 indipenous Australian foods are tabulated. Vitaming were high in
a runber of wild foods: ascothic acid in salty plum (Terminalia ferdinandisnay; thiamin in cooked
candle mut {Aleorjtes molucesnay; thiamin in wild cucumber (Leichbhandtia australis}, The results
suggest that bushfoods are a valuable food resource. :

513. Jawanda, J.S. and Bal, J.8. {1978). The ber, highly paying and rich in food valve.
Indiagn Horticulture, 233, 19-21,

514. Joseph, 8. and Peter, K, (1985). Curry leaf (Murraya koenigii), perennial, nutritious,
leafy vepetable. Economic Botany, 39(7), 68-73.

515. Kamol Visuphata (1987). The role of bambog as a potential food source in Thailand.
in: Recent Research on Bamboos: Proceedings of the Imternational Bamboo Workshop,
October 1985, Hangzhon, China, IDRC, Canada.

" 516. Kativar, S.K., Kumar, N ., Bhatia, A.K. and Atal, C.K, {1985). Nutritional quality of
edible leaves of some wild plants of Himalayas and culinary practices adopted for their
processing. Journal of Food Sclence and Techmology, India, 22, 438-440.

Proximate constituents of leaves eaten by inkiabitants of the porthwestern Himalaya ars tabulated.

517. Kermasha, 8., Barthakur, N.N., Mohan, N.X. and Amald, N.P. {(1987). Chemical
composition and proposed use of two semi-wild tropical fruits. Food Chemistry, 26, 253-239.

The edible fruits of two native species of Southeast Asia, Baccaurea sapida and Flacourtia jangomas
were analysed for sugars, amine acids and minerals. These fruits are nseful as supplements to a
balanced diet. '

518. King, S. and Levey, A. (1982). Observaciones de la dieta de los Angoterp-Secoya del
Norte del Peru. Amazonia Peruana I, (6), 27-38.

The amouets of food eaten were measured for a member of the Antome-Secoya during the wet snd dry
season. During the wet season, in addition to game and fish, the fruit of Jessenia polycarpa, a wild
palm, was an important source of protein. In the dry season when meat consumption declined and
Jessenia polyearpa fruits were varipe, the fruits of the cultivated peach palm {Bactris pasipaes) were
barvested and provided an alternative protein source. This illustrates the ability which a variety of
producis has to provide for balanced diets throughout the vear.
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519, Kyle, R, (1987). A Feast in the Wild. Kudu, Kidlington, Oxfordshire, UK.

Although thers are about 200 species of wild, large herbivores in the world, less than bwo dozen
gpecies have heen domesticated to provide fond for man, The best way to conserve a species is to
manage il effectively for meat production. The first few chapters of the book deal with subjects such
as domestication, game farming projects, multiple land use, and the extinction of species. Subsedquent
chapters lock at: hison, reindeer, musk-ox, capybara, alpaca, wild Bovinag, deer, the salga antelope,
kanparoos, rodents, ratites and reptiles. Other chapters deal wiath New Zealand sx a case study on the
introduction of animals, harvesting of species, and cooking recipes tor wild animal meats. Conclusions
druw altention to the existence of two markets for the meat of wild animals - the high-price, luxury
market for those with a taste for something different, and the svbsistence market for areas where the
animal protein supply of the human population fiom domestic species Is grossly delicient. Game
cropping and farming schemes sometimes fail becavse of “jprafficiens market planning or disastrous
cer-crapping v

520. Leonard, W. R. and Brooke, T. R. {1988). Changing dietary patterns in the Peruvian
Andes. Ecology of Food and Nutrition, 21, 245-263.

This article examines the effects of agrarian reform and the introdoction of non-traditionsl foods such
as wheat flour on diets in a Pemvian village, The agrarian reform appropriated large land-holdings
and transformed them inte goverunent co-operatives. Diets have changed; however, the poor still rely
om traditinnal foods durkng food shostages, for example, preceding the barvest. As a result, the snergy
intake of poor villagers varies through the seasons mere than wealthier ¢laszes. Owvemnll, the poor rely
on traditional foods more and consume less energy and fat than better-off hovseholds,

521, Levy, L., Weintraub, D). and Fox, F. (i 936']. The food value of some commeon edible
leaves. South African Medical Journal, 10, 699-707.

522, Lewis, O.A.M., Shanley, P.M.G. and Hennessy, E.F. (1971). The leaf protein
nutritional value of four wild plants used as dietary supplements by the Zulu, In: J.W.
Claasens and H.G. Polgieter, (eds.), Proteins and Food Supply in the Republic of South
Africa, pp. 95-102, A A, Blakema, Capelown, South Africa.

523. Loutan, L, and Lamotte, J.M, {1984). Seasonal variations in nutrition among a group
of nomadic pastoralists in Niger, The Lancer, 1984, 945-947,

524. Malaisse, F. and Parent, G. (1985). Edible wild vegetable products in the Zambezian
woodland area: a nutritional anc[ ecological approach. Eciology of Food and Nuprition, 18,
43-82,

The compusition of 184 edible wild vegetable products from a Zambezian woodland area of southern
Faire i= given. .

325. Mariath, ].G.R,, Lima, M.C.C. and Santos, L.M.P. (1989). Vitamin A activity of
buriti (Mauritia vmifcra Mart) and its effectiveness in the treatment and preveation of
xerophthalmia, Amerzmn Journal of Clinfcal Nutrition, 49, 849-853.

The fouit of buriti (©Maugtia vinifers}, a palm tree that grows wild in some regions of Brazil, contains
beta-caratens in 45 oil fraction in 4 concentration 10 times higher than that of red-palm oil. The results
demonstrated that this nateral food sourcs of vitamin A can reverse clinical xerophthalmia and restore
liver resenves,

134



526. Marten, G.G. and Abdeellah, O.8. (1588). Crop diversity and nutrition in West Java.
Ecology of Food and Nutrition, 21, 17-43.

This artl-:le investigates the differences in crop diversily and autrition between households due to
econommic status and proximity to markets. The ability of irrigated rice fields, trees in upland fields and
home pardens to fulfill howsehold nutritional cequirements is examined. Upland fields can contain not
only rice and cassava, but also froit trees, Together, upland fields ind home pardens provide caleium,
iron, vitamin A and riboflavin which are oot available from the rice staple alone. The poor produce
and consume fewer nutrients than those well-off, mainly because they have less land.  The home
gardens of thase well-off also prokducs mure nulnents per unit aréa than the poor due to a greater crop
diversity and the input of fertilizers atud pesticides. Crop diversity is key In providing a range of
essential nuttients. Given the outrient content of specific species and the area of land they occupy an
estimate of the optimal crop compasifion to produce a household's outritional requirements on the least
amount of land was made. Such an ideal would consist of a diverse cropping strategy of root crops for
calories, legumes for proteins and green leafy vegetables for minerals and vitamins, This strategy is
emplayed by the poor,

527. Masseyeff, R., Cambon, A. and Bergeret, B, (1958). Le Groupemen: D’ Evodouia
(Cameroun). Etude de I'alimentation. ORSTOM, Paris.

528. Martin, G, (1991). Cross-cultural analysis of cdible plants of Qaxaca, Mexico. In: the
International Symposium on Food and Nuwtrition in the Tropical Forest: Biocultwral
Interactions and Applications to Development, 10-13 September 1991, UNESCO, Paris,

Over 40 species of plants were identified which are not enly ealen in accompaniment to 4 beans and
maize diet, but ate also sald i markets and to restaurants, Thess species may he semi-cultivated in
forests, fields, or home gardens.

529, Mbiyangandu, K. (1985). Composition and proposed use of two wild fruoits frorn Zaire,
" Food Chemistry, 16, 175-178.

'1"11:3. wild fruits kssongole (Strychnos gecculoides) and matingulu (Aframomnum stipulantum) are
common and edible imports of Zaire. The juice, used after diloting with water and adding sugar, can
he hottlad.

530, McLaren, D.5. (1961), Sources of carpteng and vitamin A in Lake Province
Tanganyika. dcte Tropica, 18, 78-80.

531. Messer, E. (1972), Pafterns of wild plant eonsumption in Qaxaca, Mexico. Ecology
of Food and Nutrition, I, 325-332.

532. Murakami, T. {1988). The botanical position and food value of wild rice. Agriculiure
and Horticulture, 63, 1353-1355.

The botany of Zizania aquatiea is discussed with reference to its relationship with other Zizania species.
The chemical composition of wild rice grain was comparad with that of Oryza sativa grain, The levels
of protein, Mp, P, K and vitaming Bl and B2 were hipher in wild fee than in ©. sativa,

533. Mutiso, R.M. (1987). Survey of gathered wild foods and their nutritional value in
Kathama: Literature review. In: K. K. Wachiira {ed.), Women's Use of OfF-Farm and
Boundary Lands: Agroforestry Potentialy, pp. 114-126, Final Report, ICRAF, Nairobi,
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Kenya.

This report reviews basic 1ssues of nutritional well-being. Deficiencies of caleium and vitaming A and
¢ oocur in the Kathama area.  The nutrient compositions of severl wild fruits and vegetables of the
region are given; for sxample the leaves of Amaranthug are high in vitamin A. 1t also has a high
protein content of 27.8%. Another wild vegetable, Cucumis geuleatus, contains §.2% calcium. Thers
are, however, prejudices against these wild foods which need to be overcoms if their consumption ig
10 increase and improve the health of individuals.

534, Naughton, I.M., O'Dea, K. and Sinclair, A.J. (1985}, Animal foods in traditional
Aboriginal diets: polyunsaturated and low in fat. Proceedings of the Nutrition Saciety of
Auseralia, 10, 177.

The fat coptent and (atty acid compasition of various animal foods traditionally eaten by Aborigines
in different regions of Australia were examined. Muscle samples of wild animals were uniformly low
in fat (less than 2.5% wet weight) with a high proportion of polyunsaturated fat. The foods which are
most readily available in the largest quantities for the hunter-gatherer are those which wens lowest in
fat. Foods high in fat {witchetty grubs, eggs and mangrove ray liver) were less readily available or
preseot in only small quantitics on the animai.

535. Nestel, P. (1986). A Sociely in transition: Developmental and seasonal influences on
the nutrition of Maasal women and children. Food and Nutrition Bulletin, §71), 2-18.

536. Niceol, B.M. {1957). Ascorbic acid content of baobab fruit. Naiure, 180, 287.

537, Nour, A.A.A.M., Ahmed, A H.R. and AhdeI-Gayﬂum A.G.A, (1985). A chemical
study of Balanites gegyptiaca L. (Lalob) fruits grown in Sudan. Journal of the Science Qf
Food and Agriculture, 12, 1254-1258. .

Two samples of the edible pulp of the fruit of Balanites aegyptiaca, a wild savanoa tree, from beo
regions of Sudan contained, oo average, moisture [0.9% ash 2.7 %, protein 1.4 %, oil 0.29%, total
sugars 36.0% aleohol-insoluble splids 18.0% and, In mgf100g, ealeium 93, iron 15 and phosphorus
57. The oil, 45.6% of the sead, js utilized by the local inhabitnis, Values are also tabulated for seed
composition, inchading fatty and amino scids,

538. Oficina Regional de la FAQ para America Latina y el Caribe {1986). Reunion Sobre
Cultivos Andinos Subexplotados de Valor Mutricional, Informe Final, (Final Report of the
Meering on Underexploited Andecn Crops of Nureiviona! Valwe). 7-10 Octaber 1986, Organ
izacion de las Naciones Unidas para la Agpricultura y la Alimentacion (FAQ), Oficina
Regional para America Latina y €l Caribe, Santiago, Chile.

This final report of a mecling on underexploited Andean crops of nutbiitional value acknowledges that
such crops have preat potentialg in contributing to human food supplies, but are being displaced by
commercial crops due to urban preferences. In order to address these issues, the objectives of the
‘mecting were to analyse the current situation of these crops, select certain crops based om their
mutritional and social values and 1o identify stratepies for their promotion. Grains, roes, tubers, froits,
and vegetables from Argentina, Bolivia, Colombia, Chile, Ecuadoer, and Pens are discussed.

539. Ogden, C. (1990). Building nutritional considerations into forestry development efforts.
Unasviva, 417160), 20-28.
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This article provides a justification for taking nuteition issues seriously in the development of forestry
projects and policy.

540. Ogle, B. (1989). Nuwrition in the Forests, Trees and People Project in Zambia. Report
on a Consultancy for GCP/ZAM/040/SWE, Uppsala, April, 1988 Arbetsrapport 99, Working
Paper, Swedish University of Agricultural Sciences, Internaticnal Rural Develepment Centre,

Uppsala.

This report is in preparation for a Forest, Trees and People Programme in Zambia relating to autrition
ane! community foresiry projects. Tt gives a brief review of the harvesting of wild resotirees and of
the outriticnal problems faced for example, due to firewood shoctages or seasonal variations. It also
Hsts a plan of study which involves the community and inclodes anthropometric surveys of children,
types of foods and the frequency of their consumption and peoples” adaptive strategies in Umes of food
shortages. The report ends with recommendations to incorporate nutrition studies, workshops and
training programs into the Forest, Trees and People Programme. A list of references is included.

541, Qgle, B.M. and Grivetti, L.E. {1983). Lepacy of the chameleon: Edible wild ﬁlanis
in the Kingdom of Swaziland, Southern Africa. A cultural, ecological, nutritional study. Part
IV - Nutritional analysis and conclusions. Ecology of Food and Nutrition, 17, 41-0 4,

Of the over 220 wild plants (table given) recognized as edible in Swaziland, the protein, moisture end
nukeient content for 29 of thase was analyzad for the most frequently consumed. The protein contant
for leaves vares from 1.3% o 7.5% of {rosh woipht. Bidens pilosa, a "weed” has 2 mean cide
protein content of 4.19% of fresh weight., Wild vegetablzs were caten with maize porridge in 395
of the meals. As these leaves contain high amounts of lysine, which is deficient in maize, they are an
important complement to this staple by improving the absorption of protein by the body. Certain leaves
such as Fantedeschia and Corchorus spp. bad high iron contents: 43.6mg/ 100z and 42 . Tma/100z of
fresh weight respectively. In comparison to spinach, Bidens pilosa, Amaranathos spp. and Corchornus
spp. all had a greater protein, caleium, phosphorous, and roo content. However, pumpkin leaves had
a higher caleium content and bad comparable protein content. Wild_ plants were more frequently
consumed than f}uta,toes, spinach and pumpkin, tut less than tonstoss and onioms. Wild fruit
comsumption was difficalt to measure, ss they are often consumed away from the homestead as snacks.

The availshility of wild plants varied with ecological zooe with more leaf species in ths Highveld and
mure frutts in the Lowveld. More sgoculiural "wesds™ wore consomed in the Middleveld whers much
farm land existed. Althouph farm land was expanding within the Middleveld, collsction of wild plants
did not decreass; but the location from which they were collected changed from the bush to farm
fields. This location also facilitates collection fir busy-farmers, mainly women. Although children
spend mors tims in school than 1o the past, they did not [oss the knowledge of edible wild plants, Their
recognition of thess plants 15 related to their travelling long distances to schocls andfor attending
schools in a different ecological zone than their homes. In conclusion the dietary diversity provided by
wild edible plants promotes the nutritional well-being of peaple not only daily, but also at times when
coltivated foods are in short supply as in the dry sesson.

542, Ohtsuka, R., Kawabe, T., Inacka, T., Suzuki, T., Hongo, T., Akimichi, T. and
Sugahara, T, (1984). Composition of local and purchased foods consumed by the Gidra in
towland Papua. Ecology of Food and Nwgrition, 15, 1559-169.

Moistore, protein, carbohydrate, fat, fbre, ash, and minecal content (Na, Mg, P, ¥, Ca, Mn, Fe, Cu,
Zno, and 5t} were estimated in 70 local foods conswmed by the Gidra in two inland, one river and one
coustal village of southern Papua, and in eight purchased foods. Depending on district, diet was
provided by hopting or Ashing, horticulture, wild plants 2pd small antmals, a5 well av sago, the steples
item, and coconut. Main purchased foods were wheat flour and dee. Sorme minor foods, such as tree
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anits and sago grubs, Jotus (Nelombo nueifera) and cycad (Cycas cirginalis) seeds, or leaves of joint-fir
{Gnetum ymemon) and Ormocarpam orientale, were valuable sources of proteln.

543, Oliviera, 1.S. and De Calvatho, M.F. (1975). Nutritional value of some edible leaves
used in Mozambique. Economic Botany, 29, 253-2603,

544, Platt, B.S. {1962). Tables of Representative Values of Foods Commonly Used In
Tropical Countries. HMSQ, London,

545, Prinz, A. {1991). Ash salt, cassava and goitre: Change in diet and development of the
endemic stroma. In: Mternational Symposium on Food and Nutrition in the Tropical Forest:
Biocultural Interactions and Applications to Development, 10-13 September 1991, UNESCO,
Paris.

Among the Awande of Central Africa (Zaire, Sudan and the Central African Republic), 80% have
enlurged thyroid glands indicating iodine deficiency. The presence of goitre and cretinism was

- unknown in the 19205, This great change is attributed to the dntreduction of cassava and the declioe
in the use of ash salt. The thiocyanate produced from the detoxification of cassava can ceuse gFoitre,
Ash salt had been prepared from the burning of wild plants and contained sufficient amounts of iodine
to protect against poitra. Currently table salt is purchased with litthe or oo iodine.

546. Rai, 8. and Rai 8. (1987), Oils and fats in arid plants with particular reference to
Capparis decidua L. Fraunsaciions of Indian Society of Desert Technology, 12, 89-105.

Cappanis deciduy, a wild plant of the Indian desert, has edible fruits rich in protein and minecsls and
a high seed fat content. Many of the planl purts have medicinal uses. The fruits, flowers and buds
vielded 14 % surtace wuax. The secds and flowers containgd 20% and 14% oil, respectively. The seeds
also contained T.7% sugar and 8.6 % protein.

547. Ramos-Elorduy, J. {1991}, Insects as Tropical Forest Peoples® Food. In: fnternational
Svmposium Food and Nutrition in the Tropical Forest: Blocwltural Interactions and
Appilications o Development, 10-13 Septermber 1991, UNESCO, Paris.

It is noted that over 1,300 edible insects have been documented.  Their seasonal collection requires
little energy expenditure yot they include protein, vitaming, minerzls and fats. The percent protein dry
weight varies from 36% to 765% and fat content ranges from 30% (o 45%.

548. Ramos-Elorduy, J, (1984). Edible insecls in Mexico and their protein content. Joursal
of Ethnobtology, 4(1), 61-72. -

549, Ranhotra, G.S. and Gelroth, I.A. (1989). Nutritional Considerations of Jojoba Cil.
Cereal Foods World, 34(10), 876-877. '

550. Richards, A, and Widdowson, E. (1936). A Dietary Study in North Eastern Rhodesia.
Africa, 166-196. .

551. Ross, H.M. (1576}, Bush fallow farming, diet and nutrition: A Melanesian exainple
of successful adaptation. In: E. Files and J .5. Friedlander (eds), The Measures of Man:
Methodologies in  Biological Anthropology, Peabody Museum Press, Cambridge,
Massachusetts.
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552, Saowakontha, S., Hutanuwair, K., Kunarattanapruk, K., Ultamavatin, P,, Muktabhant,
N., Lowirakorn, §. and Panomratanarak, B. {1989). Reles of food gathered from the forest
in self-reliance and nutritional status of villagers in Northeast Thailand: The case of Ban
Nong Khong, In; W, Brinkman (ed.), Why Natural Forests are Linked with Nutrition,
Health, and Self Reliance of Viflagers in Northeasr Thailord, pp. 39-57, Royal Forest
Departiment, UNDP, FAQ, SIDA, Khon Kaen, Thailand.

The collection, consurption of forest fonds by seven houssholds within the Ban Nong Khong Village
of Northern Thailand as surveyed along with fhe nuiritional status of pre-school children. Thess
households wene classificd as lundless (poor), land-holders (modecate), or land-holders with & hunter
in the houschold (nioderate}. Poor households collected torest foods 5-6 days por week; whersas,
maderately wealthy households collected 3 days per week. On average, 3 kilograms per week of mainly
animals and vepetables were collected. Afier rice, the forest pmvideﬂ the sreatest weight of food
consumed. Data on the amounts of forest foods collected are underestimates ax foods consumed in the
forest or field were not counted. Estimates woere made of how much monsy households saved by
collecting rather than purchasing forest foods, Qn average, callection froom forest and felds saved a
househaold 13.75 Baht par day. It was also found that villages living fur from the forest spent thres
times moré money on food (excluding rice purchascsy than Bazo Moog Ehong. OF the pre-school
children living near the forest, 44.4 % were of 4 normal nutritional status, as compared to 46.9% and
305 % for beo villages far from the forest. Househalds in general had a low intake of caleium, vitamin
A, B2 and fat. As bans on logging and cullivation in the forest reserve were enforced, housshold
income declined and unemployment incressed, Ooe result was  the incressed harvesting of forest
foods,

553. Selinus, R., Awalom, G. and Gobezie, A. (1971). Dietary studies in Ethiopia II:
Dietary pattern in two rural communities in North Ethiopia, A study with special attention
to the situation in young children. dcia Societatis Medicorum Upsaliensis, 76(1-2), 17-38.

554. Salihus, R., Gobezie, A,, Knutsson, K. 12 and Vahlguist, B. (1971). Dietary siudies in
Ethiopia: Dietary patlern among the Rift Valley Avsi Galla. American Journal of Clinical
Nugrition, 24¢3), 363-377.

§35. Shack, K. W., Dewey, K.(G., and Grivett], L.E. (1990}, Effects of resettlement on the
dietary intakes of mothers and children in lowland Papua New Guinea. Ecology of Food and
Nurrition, 24¢1], 55-70.

556, Shanley, M. and Lewis, O. (1969). The protein nutritional valve of wild plants used
as dietary supplements in Natal (Sowth Africa). Planr Foods in Human Nugrition, 1,254-238.

557, Smith, C. E. (ed.) (1969). Man and His Foods: Studies in the Ethnobotuny of
Nurition-Contempuorary, Primitive and Non-Eurgpean Diets. Papers presented at the 11th
International Botanical Congress, Seattle, Washington, University of Alabama Press,

258, Sofia-Mohamed-Giama (1983). Nutritional status of the Somali communily: Role of
the underexploited (raditional crops. In: Proceedings National Workshop on Prowmodon of
Under-exploited Traditional Food Plants in Somalia, 12-15 November 1988, pp. 92-105,
Ministry of Agrculture, Mogadishu, Somalja.

5339, Sood, D., Wagle, H., Nainawatee, J. and Srivastava, H. (1980). Quality attributes of
some Ber (Zizyphyus jujube) strains. fndian Journal of Nurition and Dieterics, 17, 447-451.
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560. Sreeramu‘.l.u, N. {1982), Chemical composition of some green leafy vegetables grown
in Tanzania. fournal of Plant Foods, 4, 139 -141.

Analyses of moisture, ash, protein, fibre, cther extractive and carbohydrate are tabulated for foliage
of 22 cultivated and wild vegetable species. Cassia tora, Gynandropsis jrynandra, Solanum nigrom and
Mortings oleifers contained the highest protein, followed by Basella alba, Amaranthus gangeticus and
Celosia argentea. These 7 species had low tibre values; extraction of leaf proteins would be aided by
this high protein: fibre ratlo. Fibre was highest in Amaranthus windis and lowest in M, oleifers. Most
species woere pood sonrces of both carbohydrate and protein.

561. Thorn, K.A., Tinsley, A.M., Weber, C.W. and Berry, I.W. (1983). Antinutritional
factors in legumes of the Sonoran desert. Ecology of Food and Nutrition, 13, 251-256.

Tepary beans (Phaseolus acutifolius var. lutifoliug) are indigenous to the Sonoman Desert and were an
iportant food for the carly civilizations. Pinto beans (Phaseolus valparis) were introduced by the
Spanish. Palo verde (Parkinsonia aculeatay and feather tree (Lysiloma watsoni) bave not been used
locully s they are difficult to harvest. Tepary beans have the greatest potential as an important food
for arid and semiarid regions of the south west USA and Mexico. They have sufficient erude protein,
19% to 23% of dry weight.

562, Waldemann, E. {1973). Seasonal variations in malnutrition in Africa. Transactions af
the Royal Society of Tropical Medicine and Hygiene, 67, 431,

563. Walker, A., Walker, B. and Wadvalla, M. (1975). An atternpt to measure the
availability of calcium in edible Jeaves commonly consumed by South African negroes.
Ecology of Food and Nutrition, 4, 123-129. '

564. Wandel, M. {1989). Houschold food consumption and seasenal variations in food
availability in 8ri Lanka. Ecology of Foed and Nutrition, 22, 169-182.

565, Wehmeyer, A.S. (1966). The nutrient composition of some edible wild fruits found in
the Transvaal. Sowth African Medical Journol, 40, 1102-11 {14,

566. Wehmeyer, A.8., Lee, R.B. and Whiting, M. (1969). The nuirient composition and
dietary Importance of some vegetable foods eaten by the 'Kung bushmen. Sowdt African
Medical Journal; 43, 1529-1530.

567. Williams, A.W. (1969). Dietary patterns in three Mexican villages. In: C.E. Smith,
{ed.), Man und His Foods: Studies in the Ethnobotany of Nurrition-Contemporary, Primitive
and Prehistoric Non-European Diets, University of Alabama Press.

568. Wolfe, W.S., Weber, C.W. and Arviso, K.D. {1985). Use and nutrient composition
of traditional Navajo foods. Ecology of Food and Nutrition, 17, 323-344,

Samples of 92 traditional foods of the Navajo Indians wers analysed for proxinate composition. Use
of thoss loods was assessed from results of a questionnaire completad by 80 Navajo women., Wild
food plants included: waltherry, sourberry and Mavajo spinach. Nutritiosal requirements of the Navajo
can be met using traditional foods if sufficient amounts are eaten, and present nutrient intuke can be
improved by increased use of some traditional foads,
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7. TENURE AND INSTITUTIONS FOR
WILD FOOD RESOURCE MANAGEMENT

Access to the hidden harvest of agricultural systems is affecled by property rights. The
common property resources, held and managed as a public good, are often an important
source of wild foods, pariicularly for the poor, the young and women. ILis precisely these

groups who have least access to private assets in many societies.

Common Property Resources

Common property resources are found in many differcnt sites. In swidden agriculture
systems, the forest beyond the cleared land represents an important source area {see 176-
245). In settled agricultural systems, field boundaries, waterways, road or path edges and
communal grazing or forest lands may be held in common (170; 628). Extensive pastoral
systemns are often Dased on regimes of common property resource management, where
communal control of resource use 18 evident (see 246-279). Bui there is rarely a clear
distinction between different tenure systems. Elements of private control over resources may
be important within common property regimes. For instance, restrictions of access to fallows
within swidden systems exist, allowing selective harvesting of wild products by thase who

originally cleared the land,

Tenure rules may change scasonally. In agricultural systems the ci‘opped iand may be held
privately during the growing season but Tevert to common property in the dry season. Tenure
rules may also differ according to the type of resource. For instance, particular fruit trees
may remain exclusively private property, but jeaf vegerables remain common) ¥ owned, even

on the same plot of land.

142



Tenure Patterns: Access and Control

A detailed understanding of tenure relations is central to understanding patterns of wild
resource use. Tenure of land, of particular resources, ownership differentiated by gender,
age and wealth and the seasonal dimensions of resource access need to be assessed, Few
studies have tackled the question of wild food resource access in such detail, although there

is a growing body of literaiure on fres tenure issues (371; 573; 574; 579; 586; 598; 602).

Recent important work in 82 villages of India’s semi-arid tropics shows how the poor rely
most on common property rescurces for food and other products (588-593). Some 14-23%
of the sustenance of the poorest groups comes from common property rcsources. This rises
to 42-57% in drought years yet the area of common property resources has declined by 31-
55% during the last 35 years. This has had a disproportionatc impact on the poor.
Privatisation of land has had many further negative effects in rural India. Crops grown on
land converted to private aratile land yield poorly, and the productivity may be lower than
the total refurns from harvesting the former common land. Changes have increased inequities
in rura! socieftes with disadvantaged groups ending up wilh reduced access to resources.
Changed tenure has resulted in increased environmental pressure on remaining common

property resources, resulting in the disintegration of traditional controls over resource use.

This pattern is repeated in many other areas of India (371; 845). A survey carried out in
forest regions of Gujarat showed that 22-27% of adulis and 70-72% of children regularly go
to forests for collection (577). More than a third of the earnings of tribals in Gujarat and in
Madhya Pradesh are reported to be derived from common property resources. Women's

contribution to cash inceme is higher in villages close to forests (577).

Case studies from Uttar Pradesh (625a), Maharashtra and Orissa (581) highlight the
importance of so-called ‘minor’ forest products from common property forest land. There
have also been changes in the communal management of forests in Africa (605a; 605b),
changes in tenure policy in the Sahel (395b), and changes in ownership of minor forest

products in East Kalimantan (387),
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In Europe changes in tenute relations resulting from the enclosure movements of the 18-19th
centuries resulted in huge social disruption {584). The promotion of extensification by
government through thousands of enclosure acts destrayed the common property resources
that were buffers against adversity for the poor. Their value was barely recognised, being
called “wastes’, and represented to many a symbol of backwardness. Impoverishment greatly
increased in the j}nnrest groups, particularly for those living in the monacropped cereal lands
compared with diverse landscapes {128). '

.Tenure Changes: Impacts on Wild Food Collection and Tse

As land use patterns change, so wild foods availability also alters. In .Ken}ra, as land became
privatised the pattern of wild food collection switched from common forest land to an
increasing reliance on more marginal hill sites, waterways and field edges (628). In densely
populated sites, the availability of common land is restricted to road edges, pullies and
disturbed land, With these changes there is a greater incentive for domestication of wild
planis. In Zimbabwe, there are significant differences in the range of wild food species
between private erop land and commen grazing land that influence collection strategies (170-
172).

In Latin America, Amerindian groups used to have common control over territories.
However as Iand was expropriated many were forced to setile in reserves. With reduced
access to forest resources, communities are no Jonger fully able to rely on wild food products |
(167; 204; 244) and have increasingly to rely on purchased foods (682). Conversion of
rangeland expropriated for wheat farming in Tanzania has threatened the livelihoods of
Barabaig pastoralists as they have lost traditional access to wild resources, salt licks and
water (595a). Enforced resettlement to new areas results in the need to adapt 10 new food
 sources (204; 386a), which might lead to over-exploitation of resources (324b).

Changes in tenure may result in a new economic role for certain wild foods. In narl:h.east
Thailand, as forest areas have declined and fishing areas privatised, so wild food collection
decreased. Foods are no longer shared among households and are instead traded (509).
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Legal Frameworks

The division of private and public lands in legislative frameworks and development plans
imposes a false dichotomy on land-use. In swidden systems fallow lands may continue to be
harvested afier cultivation is over and in extensive pastoral systems a whole range of tenure

settings from open access to private holdings are exhibited in notonally *public’ rangelands.

Legislation in many parts of the world acts to restrict access to state land. Forest TESETves,
state land and national parks have often been set agide. Such legislation derives from the
colonial period, where expropristion of land for commercial explolation or forest
preservation was widespread. For instance, in Bungoma, Kenya, people are prevented from
collecting products from Kenyan forest reserves, so travel across the border to Uganda in
order to-harvest wild foods (729). Such lcg_islaticrﬁ undermines local people’s (raditional

rights of lorest products use.

In many Sahelian countries draconian legislation has restricted access, changing the status of
wild food collectors to ‘trespassers” or ‘poachers’. However, in (he Sahel the past Forest
Codes are currently under review (593). The potential for allowing sustainable exploitalion

of forest products by local user groups Is being explored.

In India, the colonial declaration of a forestry reserve did not affect the rights of people to
collect forest products (ﬁﬂﬁj. This principle has since been maintained by State governments.
However people may not benefit from such rights. This is because govermment has offered
special industrial rights to forest resources and people are poorly informed about the rights
that they can claim (577). Government nabionalisation of forest products has had dramatic
effects on their utilistation in India. Production of tendu leaves, lac and sal seeds have all

fallen and the returns received by tribal collectors have dropped {0o.

In many parts of Latin America, Amerindians are fighting for control over their land (682).
Tenurial rights that prevent settlement and allow access to traditional territories are their
major demands. Governments are slowly recognising lheir demands and various institutional

mechanisms for ensuring local livelihoods are being explored {eg. extractive reserves - 635;
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658).

Institutions for Comman Property Resource Management

Developing effective inslitutions for commen property resource management represents a
major challenge for policy makers. The harvesling of wild foods can potentially result in
significant returns to local communities, but what form of institutions can effectively manage

them for sustainable use?

Various traditional institutions exist for the management of wild food resources. Sacred
groves of woodland, often associated with burial sites, can be important sources of tree fruit
products in Zambia, Zimbabwe, Malawi and elsewhere-(44; 273; 605a). Local restrictions
oi use rights may be imposed for particular sacred trees that ensure that they are not chopped
down and fruits are harvested (171; 663 for Zimbabwe; 572; 597 for northern Kenya).

But pressures on common property rescurces often mean that traditional institutions are

weakened. [ncreased social differentiation of the stakeholders in common property resources

may means that key actors in local institutions become less committed. With greater pressure

on Iimitéd common lands from local and external sources the ability of past vules and

regulations to operate diminishes. This is widely documented (583a; 385 for semi-arid

Gujarat in India; 576 for dry zone villages in St Lanka; 575 for Tamil Nadu, India; 603a, -
b for dry Africa).

In India effective attempts to manage communal resources have been reported in forest
panchayafs of thé Uttar Pradesh hills (377; 625a) and in southern India (594; 607). The
components of success include: smali, relatively homogeneous cmmﬁunit}' user groups with
common goals, visible and defineable forest arsas, a high value resource worth managing
well and a systemn of enforceable rules supported by an enabling legal and institutional
framework (369; 571; 577). Experiences of common property man.ag'emf:nt in dryland Africa

draw very similar lessons (603-605a-c).
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Experiments with wildlife utilisation in Zimbabwe point (0 the potentials for the
decentralisation of control over natural resource management for local communities (310;
346; 347, 349; 350, 373; 6d6; 647, The CAMPFIRE (Communal Area Manzgement
Programme for Indigenous Resources) scheme allows for co-management by the wildlife
department, district councils and local communities and the return of revenues earned through
safari hunfing and tourism to local councils. Such monies are reinvesled in community
development projects, acting to compensate for wildlife damage Incurred and increasing the

incentive for local management of the resource.

Joint management schemes for forest use have had some notable success in India, West
Bengal, Haryana and Gujarat, wherc communitics given a stake in the protection of the forest
area are gaining benefit from harvesting and selling products {571; 396; 6004, b; 673).
Forest protection and exclusion through policing has not proved sustainable and resulted in

considerable local reststance {72; 5823, Similar experiences are reported for Indonesia (599).
Extractive reserves have been suggested as a route to more sustainable management of wild

resources in Amazonia (638). Groups of rubber lappers and brazil nut collectors are allocated

their own harvesting arcas and granted rights to exclude others from settlement (635; 697).
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CHAPTER 7: TENURE AND LOCAL INSTITUTIONS FOR
WILD FOOD RESOURCE MANAGEMENT

569. Armold, I.E.M. (1990). Common Property Management ahd Sustainable Development
in fndia. Working Paper B, Forestry for Sustainable Development Program, Department of
Forest Resources, College of Natural Resources, University of Minnesota, St. Paul,
‘Minnesota, '

570. Amold, I.LEM. and Campbell, J.G, (1987). Collective Management of Hill Forests in
Nepal: The Community Forestry Development Profect. Background paper from workshop on
Common Property Resources, Sariska Palacc, Rajasthan, 9-11 May, 1987.

571. Armold, I.LEM. and Stewart, W.C, (1991}. Common Property Resaurce Muanagement
in India. Tropical Forest Papers, 24, OFI, Oxford.

This study reviews the state-of-knowledge regarding common property resource (CPRY use in India.
The importaice of CPRs is twofold, Fiest, they fill cruciil gaps in teh resource and income flows from
other tesources; providing complementary lnputs fnte agriculiural sysiems. Second, they ars often a
major source of suppart for the poor, The strong thrust to biing common resouress wnder privake o
government contrel has oflen been based on an assungition that confuses degradation due to unregulated
use under open access for he breskdown of CPR management armngements. The examination of
existing CPR regimes identifies o number of featurcs of vighle and sustainable CPR management.
Thess centee around the contrel and manapement by the user proup, securing rights to vse the
resources, and defend rights against intrusion, and investment in ountputs that usets can value and
manage. The study notes that some recent Interventions in India, such as most Social Forestry woodlot
prigrammes, have not been consistent with this appreach,

572. Barrow, E. (1988), Trees and pastoralists: the case of the Pokot and Turkana. QD7
Social Forestry Network Paper, 6b, Overseas Development Institute, London.

The tradilional water and soil conservation strategics of the Pokot and Turkana pastoralists of Eenya
are presented as important inputs inte development and exténsion projects. Management of grazing
is conumunal; however, thers is private owsetship of valuable tres spicies such as Acacia todilis whose
pods provide fodder. This ownership is most noticeable during the dry season when fodder is scarce.
Trees also provide food, medicines, fuel, shade, and construction materials.  Althouph trees are not
planted, tany are  protected. For example: Acacia tortilliz, Hyphacne coriacea, Cordia sinensis,
ArEyphts thamtiiana, Dobers glabrg and Acasis allds,

'573a. Berry, 5. (1988). Property rights and rural resource management: the case of tree
crops in West Africa. Cahiers des Sciences Humaines (ORSTOM), 24, 3-16.

573b. Berry, 5 (1989). E_rw_ironmcm and access to resources in Africa. Africa, 539, 18-40.
575. Blaikie, P.M., Harriss, J.C. and Pain, A.N. (1984). Public Poficy and the Erosion of
Common Property Resources in Tamil Nodu, India. Workshop on Common Property
Resources, Sariska Palace, [987. Research proposal presented at a workshop on Common
Property Resources held at TCRISAT Center, 19-20 January 1984, Hyderabad, India.

576. Bogahawatte, C. (1986). Erosinn of common property resources: Evidence from
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villages in the dry-zone districts of Sri Lanka. Agricultural Adminisiration, 23(4),191-200.

This study was conducted in w0 districts of Sn Lanka to investigate the major causes of the erosion
of commeon property resources, Tree fulling, clearing of forest for cultivation and intensified use were
all contributing factors. Common property tesoutces were found to make sigrificant contributions to
local incomes, particularly in the drier districts.

577. Chambers, R., Saxena, N.C.., and Shah, T. (1989). To the Hands of the Poor: Water
and Treex. Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi.

This book explains how poor people cap gain more (rom rural India’s vast and often underestimated
resources of groundwater and trees, The book cxplores the range of livelihood strategies employed by
the poor and demonstzales bow siteple groundwater irmigation systems and bree growing cap support
rural livelihoods. The book explores the use of {orest lands and the collection of minor forest products,
including the institetional innovations for forest management by the people. The book provides a useful
survey of the policy constraints faced, exploring in tum the reasons for poor performance of
community lorestry prajects (poor diagnosis, bureancrutic implementation, species selection, rightsand
digtribution policies) and why smalf farmers don't plant trees (ecological condilions, teours, legal
restrictions, marketing). The book proposes a new charter for the poor that tackles some of these policy
constraints and paves the way for more sustzinable livelihoods supported by local respurces.

578. Cortez, F, {1988}, Community forestry in customary lands: Lessons from Papua New
Guinea. In: Y.5. Rao, M. W, Hoskinsg, N.T. Vergara and C.P. Castro (ads.), Community
Forestry: Lessons ﬁam Cuase Studdies in Asfa and the Pacific Region, pp. 45-68, FAO, Rome.

579. Fortman, L. and Riddell, 1. (1985). Trees and Tenure: An Annotated Bibliography for
Agroforesters and Others. Land Tenure Centre, Madison, Wisconsin and ICRAF, Nairobi.

580, Francis, P.A. and Bulfela, G. (1987, Land and Tree Tenure in Humid West Afvica:
A Bibliography. ILCA, Addis Ababa.

581. Guha, R. (1983), Forestry in British and post-British India, Economic and Political
Weekly, October 29. :

582. Guha, R. and Gadgil, M. (1989). Srare Forestry and Social Conflict in the Himalaya.
Past and Present, No.123. (5ee also: 72).

583a. Gupta A K. (1984). Managing Common Property Resources. Working Paper, Indian
Institute of Management, Ahmedabad, India.

583b. Gupta, A. K. (1991). Why does poverty persist in regions of high biodiversity? A case
for indigenous property right system, Working Paper 938, Indian Institute of Management,
Ahmedabad, India.

583c. Gupta, A, K. (1931). Household survival through commons: performance in an
uncertain world. Werking Paper 240, Indian Institute of Management, Ahmedabad, India,

584. Humphries, J. {1990). Enclosures, common rights and women: the proletarianisation
of families in the late eighteenth and nineleenth centuries. Jowrnal qf Economic History,
50,17-42.
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The impact of enclosure on the {ivelihoods of families in wral BEngland is documented. The impacts
were fill particularly heavily by women who relied on products from fhe commens when access was
gocure.

585. Iyengar, S. (1989). Commion property land resources in Gujarat: Some findings about
their size, status and use. Economic and Political Weekly 24(26):A67-A77.

586. Jessup, T.C. and Peluso, N.L. {1985). Ecological patterns and the property status of
minor forest products in East Kalimantan, Indonesta. In: BOSTID-NRC Conference on
Common Property Resource Management, Annapelis, Maryland.

587, Jessup, T.C. and Peluso, N.L, (1986). Minor forest products as common property
resources in East Kalimantan, Indonesia. In: Panel en Common Property Resource
Management, BOSTID, NRC, Proceedings of the Conference on Common Property Resource
Management, April 21-26, 1985, pp. 505-531, National Academy Press, Washington, DC.

This chapter by concentrating on three minor forest products (rattan, aloss wood and edible birds’
nests) sxplores village and house hold property nights, and the interactions between villagers, traders
and loggers, Aloes wood 18 used as a medicinal and is derved from the heartwood of diseased trees
tAguilaria sppl. The birds’ nests are mads by swifls (e.g. Asrodramus maximus and A. fuciphasus)
which produce a glue-fike protein from their salivary glands in order to attach the nests to cave walls.
This protein is claimed to give vitality to people. These nests are prepared in a soup. All three products
are exported and data is given for their tokal export values (from 1967-1980) and for export prices
(1970-197% for vattan and hirds” nests only). Tn 1979 one kg of birds’ nests, equivalent to 100 nests,
could salf for US5200-400. A mujor change in the area has heen the granting of timber coneessions.
Rattang and aloes wood are common property resources, while the hirds® nests are privatised. One
rexson i3 that the nests are more concentrated and therefors, more 2asy to guard then rattans or aloes
wiood,

Many changes huve been occurring in the area. A new agrarian law in 1960 did not recognRize
traditional property rights and forest land was placed under the control of the government.,  As a resalt
conflicts arse as seltlers move in. Another major change in the area has been the granting of timber
concessions. Although collection of minor forest products 1s allowed, swidden cultivation is not. This
‘sitnation causes hooseholds to rely more heavily-upon rattan collection than rce production.
Farticipation to the market cconomy has led to specialisation and overexploitation of forest products,
Another conseduence of the concessions Las been the trespaseine on villagers' territories and collection
of minor forest products by Joggers, In general, the authors nofe an overall decline in quantity and
quality of the minor forest products, Timber concessions bave also reduced willagers' access to
products. The anthors draw attention to the Caer that it is very difficult for community organisations
to manage forest resoorces when there are many outside groups with interests in collection; however,
the communitics should be involved in development planning.

588, Jodha, N.S. (1984). Causes and Consequences of Decline of Gommon Property
Resources in the Arid Region of Rajasthan: Micro-Level Evidence. Economics Programme,
ICRISAT, Andhra Pradesh, India.

589, Jodha, N.S. (1985). Population growth and the decline of common property resources
in Rajasthan, India. Population and Development Review, 11(2),247-264. '

590, Jodha, N.S. (1986). Common property resources and rural poor in dry regions of
India. Economic and Political Weekly, 21(27);1109-f 18], '
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This paper prvvides detailed evidence for the importance of common property resources to the rueal
poor. [t is part of a long-term  stody of 82 villages in seven states in Tndia. Compunizons are made
between large farm hooseholds and the rural poor who include small facm househalds and the landless,
It was found that B4% to 100% of the rural poor gather food, fuel, fodder and fibre products from
CPRs, while only 10% to 28% of the large farmers do. One reasoen is that with a surplus of labour
thers is a low apportunity cost for the poor when they spend Bme collecting such products. The poor
can obtzin 15%-23% of their total income Mom CPRe as compared to 1%-3% for wealthier
households., This income for the poor was sometimes greater than that derived from anb-poverty
programames. Despite these contributions, the land area of CERs has declined 26 % to 52% over the
past thirty years mainty due to privatisation. Although the el peor reesived more of this land on
the whole, the ares which they received on a per homsehold basis was less than the rich. Soma of this
land was marpinat and eventually the poor either sobd, leased or mortgaged this land. The benefits to
the poor are preater 1f thess lands are kept as common property aress rather than as private property.
However, if the potentials of CPRs are io be realized more attention must be puid to them by
institetions and policy makers.

591, Jodha, N.S. (1987). A Note on Contribution of CPRs and PPR-Based Farming Systems
in Dry Tropical Regions of India. Paper presented at the workshop on Commeoen Property
Resources 9-11 May 1987, Sariska Palace, Rajasthan, India.

592. Jodha, N.S. {198%). Market forces and erosion of common property resources. In:
International Workshop on Agricufiural Markeding in the Semi-Arid Tropics, ICRISAT,
Hyderabad, India. ' '

503, Jodha, N.S. (1990). Rural Conunon Property Resources: Contributions and Crisis.
Foundation Day Lecture, May 16, 1990 International Centre for Integrated Mountain
Development {ICIMOD), Kathmandu, Nepal. Society for Promotion of Wastelands
Development, New Delhi. Also: Rural Common Property Resources: A Growing Crisis. IIED

Gatekeeper, SA24, TIED, London.

These cogent papers are a summary of the author's research which provides detailed evidence for the |
importance of common property resources [0 the rural poor. The studies covered B2 villages within
seven of India’s semd-arid states. Quantitative data is supplisdd in many tables. On the whole,
84 %-100% of poor househalds relied on CPRs for food, fuel and fodder, They provided 31 %-42%
of agfcultural inputs from the pre-sowing o pre-harvesting stages for Tammers. CPRs can provide
14%-23% of the rural poor’s sustenance incomes, which can increass to 42%-57% during times of
drought. The crises facing CPRs include declines in infal area, in produckivity and in managerent.
One of the maio factors influencing thess changes has been public policy. Land reforms in 1950-52
pave A larger percentage of poar households common property areas; howewver, in wotal they reecived
less land than wealthier classes. From this time unnl 1982-84, common property areas decreased by
31 %-55%. Concorrently, populations which are still dependent on CPRs have been increasing. As a
result, fewer products ars available and fewer trees are prosent. People’s responses o these changes
have ranged from over-exploitation to agroforestry. The anthor doubts whether the privatisation has
been of greater benefit to the rural poor than it the land had remained as common property. For
exdmple, 78-96 % of the former conunon property areas coming under cultivation had grain yields 50%
or less than the same farmer’s traditional Relds. In order (o reverse current trends of over-exploitation
and open access he suggests membership in user groups to provide for the regolation of communal
lands.

594, Kulkarni, 5.D. {1984). A Suudy of People’s Righty over Forest Lands, Forest Produce
and Village Grazing Grounds. Research proposal presented at workshop on Common
Property Resources, 19-20 January 1984, ICRISAT Center, Andhra Pradesh, India.
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595a. Lane, C. and Pretty, J.N. (1990). Displaced Pastoralists and Transferred Wheat
Technology in Tanzanic. Sustainable Agriculture Programme Gatekeeper Series SA20, IIED,

London.

595h. Lawry, S.W. (1989). Tenure policy and natural resource management in Sahelian
West Africa. Lard Tenure Center Paper 130, Land Tenure Center, University of Wisconsin-
Madison, Madison, Wisconsin. -

596, Malhotra, K.C. and Poffenberger, M, {1989). Forest regeneration through community
protection: The West Bengal experience, In: Proceedings of the Working Group Meeting on
Forest Protection Committees, Caleufta, June 21-22, 1989, West Bengal Forest Department.

This workshop report gives a history of forest management in West Bengal with examples of successful
projects.  Villagers have formed Forest Protoction Committess in cooperation with the Forest
Department to regenerate degraded lorest areas. At the time of the report, 1,250 villages were
participating in protecting 152,000 hectares of saf forests (Shorsg robusts). The regeneration project
hegan in 1972 when a Forest Officor tried to understand through dialogue with villagers why forests
were heing over-exploitud. Durisg lean periods of unemployment, the landless were forced to collact
wood from the forest for cash. 1t wus then agreed that in order to allow the degraded areas to
regenerate, villagers would be employed during the lean period in the maintenance of the forests, be
provided with fuel and fodder and be given access to all non-wood products. A committes was then
formed, with all heads of househalds included and an agreement with the Forest Department made. The
villagers are responsible for guarding the forest and fines are levied apainst any fransgressors. After
a 10-15 year rotation, they are to be given 25% of the yicld of Sal timber. Bowever, while waiting
to harvest this timber, the villagers, particularly the poor and landless, still have immediate food and
cash needs. These are met to some extent through the harvesting and of non-wood forest products such
as Fruits, leaves, seeds, moshrooms, fodder, fmelwood and medicinal. Women ple.)r 4 maror role in

the collsction and processing.

The annual income reported from thess products alune varies from Bs. T22 to RBs. 3272 per family.
Snch returns depend on the amouat of land available to each household and perhaps more importantly
on the diversity of useful species in the forests. Afrer the harvesting of sal poles a household may eam
Rs. 5,000 per hectare,  This averapes Rs, 500 per year per lamily, a significant sum. However, the
sale of variety of forest produocts can ¢arn a greater income for housshaolds, These figures are only for
sales and give no indication of the extent to which these products are consumed by howseholds. Such
an estimate would preatly inerease their worth. The West Benpal Joint Management of Forast Areas
Project serves as a successiul example of how local control and management over forest resources can
both, restore degraded environments and provide fimmeial benefits to villagers, as well as the

government.

597. Ostberg, W. (1988). We Eat Trees: Tree Plonting and Land Rehabilitation in West
Pokot Disirict, Kenva: A Baseline Study. Working paper no. 82, Swedish University of
Agricultural Sciences, Internationa! Rural Development Centre, Uppsala, Sweden.

There is brief mention of the desert date (Balanites segyptiaca) being heavily relied npon during the
Imnger season and its leaves are wsed s a relish. Also there is protection of cerfain Acacia species
in fields.

598. Panel on Common Property Resource Management, BOSTID, National Research
Council (1986}. Proceedings of the Conference on Comm on Properiy Resource Management.
April 21-26, 1985, National Academy Press, Washington, DC.
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This conference was convened in order to evaluate, through cxamples of successes and failures, the
institutional structures necessary for the cosnmunal management of resowrves. These proceadings
provide background information ov the topic, as well as case studies covering water, fish, pasture land,
agricultural land and forest resources.  Such resources are mmportant o the poor in diversifyving the
potentizls for income earning. The Panel advises government and 2id agencies to search out already
existing "user group organisitions” before establishing new organisations. Mare research is sugpesied
in the knowledge of these local resource managers and the eelationships betwesn different common
property forms such as water and pastoral resources.  Actions to be taken must be taflored to each
specific area, but gencrally should include training of donor agencies on CPRs, support for cormmunity
institutions as managers, and the centralized collection and distribution of information,

599, Peluso, N. {1991). Rich Forests, Poor People: The Political Economy of Indonesian
Forestry. University of California, Berkeley.

600a. Poffenberger, M (1390}, Joint Management for Forest Lands: Experiences from South
Avigg. A Ford Foundation Programme Statement, Ford Foundation, New Delhi,

This paper examines three regions within South Asia where poor land management 15 causing
environmental degradation and social and cconomic problems for rural communities. In each case an
example is given of how o government agency is assisting in A joiat management programme for forest
use in partaership with community groups. Changres in the legal statns of forest and communal Tands
hes remulted in a large scale privatisation of common property. This has pul further pressure on the
remaining lorest arvas, Non-wood forest nroducts are big business in Indiz. In Madhya Pradesh alone,
their value is estimated at $700 million anmally durng the late 19805, The network of middlemun
imvolved in marketing and regulation mean that forest dwellers and producers gain only & small
propartion of this total valoe. This acts to undermine ipcentives for sustainable use. However a numher
of initiatives in Nepal (Nepal Social Forestry Programme} and India (Indian Himalayan Social Forest
group; Shivalik Hills group; West Bengal Social Forestry group; and Gujarat Social Forestry group)
have started to evolve joint manapement schomes where state support to local management is nitiated.
Recent experiences show that when coinmunifies are smpowered and successfully orpanised to pratect
degraded resqurces, ecological reganeration can take place very rapidly. With the regrowth of the lost
specics, villagers repain Just productivity, further encouraging them to protect the forest. An enahling
state support system through the fovest sorvice can provide the appropriate set of both economic and
institufiomal incentives for sustainable management, if the programme is designed carefully and with
the full participation of locs] populations,

600b, Poffenberger, M. (1990). Forest Munagemen: Parinerships: Regenerating India’s
Forests. Executive Summary of the Workshop on Sustainable Forestry, 10-12 September.
Ford Foundation and Indian Bnvironmental Society, New Delhi.

601. Pretty, J. (1990). Sustainable agriculture in the Middle Ages: the English Manor, The
Agricultural History Review, 38, I-19.

Munorixl estates survived many cepiuries of change and appear to have been hiphly sustainable
agricaltural systems. Yet this sustamability was not achieved because of high productivity. It was
promoted by the integrated nature of farming, the great diversity of produce, including wild resources,
the divdersity of livelthood strategies, the gnaranteed source of labour, and the high degres of
cooperation. .

Wild resources were important for food {fruits, nuts, herbs ete.), for fodder for livestock (leaves,
acotns, beachmast), for green munuring, for meat {deer, birds, boar, fish} and for various household
poods (baskets, roofing, fuel ete). These resources were carefully managed at the local level through
by-laws that vared from village to village, These were designed to prevent long-term damage.
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Examples inctuded regulation of cutting and selling of wood; prohibition of lopping of oak, beech,
apple; fines for owners of destructive pigs; manures not to be sold off the manor; and regular clegning
of waterways.

The expansion of agriculturs into common property lands led to increased pross agricoltursl
productions, but declining woodland, pasture and marshland resources, prowing scarcity of meadows,

growing conflicts between agriculture and forest sectors, and critically a loss of system components
that scted as buffers for the rural poor. Ultimately this led to severe agricultural recession, greater
human mertality and the decling of the manonal system.

&02. Raintree, 1.B. (ed.) (1987). Land, Trees and Tenure. Proceedings of an International
Workshop on Tenure Issues in Agroforestry, ICRAF and the Land Tenure Center, Madison,

Wisconsin

603. Scoones, L., Lane, C. and Toulmin, C. (1991). Land tenure in Africa’s drylands:
issues for savanna development. In: Workshop on Economic Driving Forces and Ecological
Constraints to Savanna Land-use, Nairobi, 21-27 January, 1991,

This paper provides z broad overview of changing tenure relationships in Africa’s dry areas. Various
issues of tenure conflict are discussed - between peasant agriculinre and pastoralism; hebween
pastoratists and mechanised agriculture; between pastoralists, cullivators and wildlife management; and
betwesn cultivating herders and absentes herd owncrs, Systems of land management in dry pastoral
mreas ars examinsd and some of the lessons for land tenors policy deawn out.

604. Shepherd, G. (1989). The Reality of the Commons: Answering Hardin from Somalia,
ODI Social Forestry Network Paper no. 6d, Overseas Development Institute, London.

603a. Shepherd, G., Watts, 1., Ifeka, A., and Blais, D. (1991). Communal Mamgemem of
Forests in the Sc’mwana' el SubaHzmud Regions of Africa. Report prepared for the FAOQ
Forestry Department, Social Forestry Network, Overseas Development Instituie, London,

This report reviews the manapement of communal arcas and trees in Africa. It discusses tree and land
tenurs; traditional land-use systemns, management tools for communal areas and trees; and the effects
of change. Summaries of 111 studies from the literatars are given. The authors strongly point out that
if sustainable management of resources is to proceed, then owuership, sither communal or private must
be clearly defined. Traditional systems of tenurs through lineage or labour inputs are described from
the literature. Within traditional land-use systems, such as swidden cultivation, farmland and woodland
are infegrated sod should not be separated. The pastors! systoa i siilern, as the woodland provides
fodder for livestock. Management tools include mantenance of sacrad proves, use of fire, grazing by
livestock, pollarding, and coppicing. Often woodland is viewed a5 detached from farmland and has
heen turned into state forest reserves. The effects include over-exploitation and depradation of
remaining Tesourees, farming of marginal areas, and the disincentive to maintain fallow penods, as any
woodland might be confiscated, A further Torce behind environmental degradation is urban growth end
the demands for fuelwood and Jow food prices. High demand for fuelwood leads to depletion
particularly as members of the urban population teke and bave no responsibility for its management.
Secondly, the low prices paid to formers for their produce requires farmers to extensify agricultuze o
order to make = living.

Tn cases whore community forests projects are initiated From outside, villagers may refuse to plant
trees; the reason for such a response may oot be o Jack of regard for plunting, but a defense
mechanism to protect traditionally comummpal areas providing ditferent benefits for the Jocal villagers
than perceived by Lhe owtside organisation. Also within this report, four participatory woodland
management projects ars analysed. Whal 1s most impodant for communal management is goaranteed
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owaership in which villagers see themschves as directly benafiting. The report suggests further research
on the following: the management of off-farm tree resources ("small CPRs™) by small groups of
furmers; the purpose and use of existing forest reserves; and the vse of fire in woeodland management.
There are alse recommendations for planting and mansgement of rees onder several specific land-uss,
CPR and physical scenarios.

605h. Shepherd, G. (ed.). {1992}, Forest Poficies, Forest Politics. Overseas Development
Institute, London,

This book examines the political and institutional comtext of social forestry policy and its implications
through an overview of case studies from Mali, Nigeria, Somalia.

605e. Shepherd, G, (1992). Managing Africa’s Tropical Dry Forests: A Review of Indigenous
Methods. Overseas Development Institute, Londen,

This book provides o forceful argument for forestry professionals to take indigenous knowledge and
practics seriously in the design of forestry plans and progranuues. The book stresses the localisation
of management strategies and the need for tight forms of organisation for the successful menagement
of forest resources on common property argas. It argues that the Slate’s ability to protect and manzge
forest areas s diminishing and that the best solution is to pass the management and cwnership to local

peaple.

606, Singh, C. (1986). Common Property and Commmon Poverty: India’s Forests, Forest
Dwellers and the Law. Oxford University Press, Delhi,

607. Wade, R. {1985). Comimoun property rcsource management in South Indian villages.
IBRD Discussion Paper Report ARU 36, IBRD, Washington, DC.
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Chapter Eight

Socially Differentiated Use '
of Wild Foods

Children exitng &y (Zinvphns) bevries whilst herding goats, Khartoum Provincs, Sudun
Phata: Jules Preify
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8. SOCIALLY MFFERENTIATED USE OF WILD FOODS

Different types of wild harvest are used by different people at different times, and so
contribute to livelihood strategies in a2 complex fashion. Understanding how collection, use
and marketing of wild resource products is differentiated by wealth, gender, age and

gcological situation is important,

Wild resources are particularly important for the poor, women and children, particularly at
times of stress (drought, changing land availability, ecological change), With less access to
land, labour and capital resources, these groups are particularly reliant on wild resource use.
For instance, in parts of Amazonia over 80% of the population are landless and must rely
on babassu palm products for their livelihoods; the associaled trade in paim products is
particularly important for poorer women (214; 612; 678). Similarly, trade in the Aguaje palm
(Mauritia flexupsa} in Peru employs a significant part of the local population, particularly
women (687; 903), In tribal areas in West Bengal, India, guaranteed use and sale of wild
products as part of joint management schemes are central fo the survival of disadvantaged
tribal groups (596; 600; 675).

Differences Between Households

Many studies have demonstrated the greater reliance on off-farm income by poorer groups.
Lower on-farm returns necessitate the diversification of income sources; this often includes
the use of wild foods. There is extensive documentation of the role of wild product use from
commen property sources by the poor in dry India (588-593). Wild foods may account for
20% of the food supply among poorer groups in the dry season in paris of India (49); this

increases significantly in times of drought (see 374-432).

The ole of trees in the livelihoods of the poor is a recurrent theme of the literature {eg. 460;
351; 609; 625a; 626). In southern Zimbabwe, wild fruits are important as a dietary staple
among poorer households (170; 172), Tn Mexico, households with smaller landholdings retain

more trees in their fields (7). Wild fruit products are particularly important to those
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households without established exotic fruit trees in their home compounds {98; 663}

It is the poor who are most affected by land use changes. Privatisation of commaon lands
removes an important source of livelthood, establishment of forestry plantations often results
in the exclusion of patherers, deforestation has a particularly large impact on the poor who

are reliant on local sources (377 for Indian case matenial; 128).

Ecological change will also be a source of difference in wild food use between households,
Those households living close to stil forested areas had a greater range of food sources to
choose from in a case study from Tanzania {400). Similarly, nearby forest resources increase
nutri{tonal status in north cast Thailand (466; 531). Ecoiﬂg.ical change within- farming
systems, particualrly the increased use of herbicides and changed cultivation technigues may
also reduce access to edible weeds found within fields (111-113; 508 for Swaziland), Such

changes will have differential impacts both between and within households.

Immigration and resettlement may also resulf in differences belween households in wi:ld fowl
use. Recent settlers may be acquiring knowledge aboul the local wild food bage, if théy have
moved from another ecological zene (111). For instance, initially transmigrants® gardens in
" Indonesia were less diverse (42). Settlers will also bring traditions of food collection with
‘them {7) and recent settlers may be particularly reliant on wild products while they establish
themselves in a new setting (354).  In Sudan, groups of pastoralists from Darfur, displaced
by droughts and now living close to the Nile, have different preferences and end uses of wild

trees compared with farmers from the local community (622a).

Diifferences Within Households

Wild food use and collection is also differentiated within households. It is women who are
particularly associated with wild product collection, use and marketing, especially collected
products (eg. 825 and 49 for India; 90, 98, 139; 621; 622; 627; 628, 620; 729 for East
Africa; 36; 113; 170-172; 612 for southemn Africa; 116-119 for SE Asia; 140; 214 for Latin

America),
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Women are particularly associated with the collection and sale of wild vegetables (86; 90;
601). In Tanzania young unmarried or divorced women engage in the collection and sale of
wild leaves in Usambara (400). In the nerthwest Amazon women have less access fo game
and fish products and therefore are more reliant on insects (54). Literature from Kenya
provides extensive documentation of women's involvement in wild product management {621;
623; 628; 629). In West Africa, women are extensively involved in the marketing of bush
meat in both urban and rural areas (284; 289; 291; 817},

Children are also closely associated with wild food use, particularly wild fruits as a snack
food (49 for India; 90 for Tanzania; 149 for Sudan; 416 for West Africa; 140 for Amazon;
7 for Mexico). Regular, small meals of collected fruits or other wild products may be

important components of overall diet (36; 172 for Zimbabwe; 98; 628; 729 for Kenya).

Men are also involved in wild food harvesting, and are particularly associated with hunting

activities In thany societies (342; 343 for Zambia).

Nutritional dynamics may be gender and age specific. Studies show a variety of gender
specific food acquisition strategies (620 for equatorial Zaire; 19 for Maasailand, Kenya; 624
for Senegal; 616 for Africa). Undemutrition often shows particular patterns among children
(608 for Bangladesh; 611 for Nigeria; 613 for Puerto Rico; 618 for Kenya; 232; 456 for the
Sahel: 552 for Ethiopia). This may be compensated for, in many cases, by regular intake
of wild food products.
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CHAPTER 8: SOCIALLY DIFFERENTIATED USE OF WILD FOODS
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growing fruits and vegetables, showed higher intakes of energy, protein, vitamin A and riboflavin than
those from families who did not cultivate fruits. Home garden produce and the distary diversity which
they provide were important in improving the outntional well-being of women and especially
preschoolers, The authors recommend that projects enconcaging the establishment of home gardens be
carried out. '

614. Kassogue, A., Dolo, J. and Ponsioen, T. (1990). Traditional soil and water
conservation in the Dogon plateau, Mali. fTED Dryland Nerworks Programme Issues Paper,
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upon the season these vegetables are removed either as weeds or a3 food, Unlike men, women do not
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618. Muir, C.A. (1983). East Pokot Agricultural Project: A Diet Study and Nutritional
Assessment of Children in East Pokot {Kenyal. East Pokot Agricultural Project, Nginyang,
Kenya.
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during drought. As drought intensified wild foods became more important in the dist, This resulted
in greater collection activity, largely by women. This was often carried out in field areas, owned by
privately, but with communal access ko wild products found in boundaries and along paths.
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and Nuerivion, 14, 1-9.

628. Wachiira, K. K. (ed.) {1987). Women's Use of Off-Faurm and Boundary Lunds:
Agroforestry Potentials. Final Report, ICRAF, Nairobi, Kenya.

Part One suimmmarizes the results of an ICRAT survey of women's existing use of off-farm resources
in Kenya. Many local stodents were involved in the study aimed at nnderstanding the impoertance of
gathered plants, Despite the availability of exotic crops, wild vegetables, fruits and medicinal are
collscted, usually on a daily basis. However, knowledge of these products is quickly disappearing
belween generations. Mainly women gather vegetables which are otten mixed wirth exobic to increass
the hulk of dishes for family meals. Children and berders arc the most frequent collectors and
consumers of fruits. Fruits are collected mostly during the long rains and dry scason and vegetables
mainly in the wet season, Tt was caleulated that thess gathered foods contributed 35 % of the weight
af taads constimied during the wet serson, These foods on the whole contain greater concentrations of
vitamins and minerals (han exotic foads. Vegetables were mainly gathered from dry low plains, along
waterways and in the hills. The types of land use from which vegetahles were gathered included: erop
lands, fonce rows and grazing land.  As land became privatised, & decrease in sharing of gathered
fouds was reported. Possibilities for domestication and incorporation of certain gathered plants and
trees in home gardens is explored; however, there are difficulties in finding seedlings, as only a few
trees may remain and are not reproducing, A reason given is the degradation of habitats from fire,
clearing and grazing, Appendices contaln (he questionnaires and results of the survey.

This seetion is then fiollowed by Part Twa, eontaining students” individus] reports, species lists ranked
in order of importance and identification of species for possible domestication. In rofal, 17 Teafy
vegetables are gathered; 12 fibre; 55 fruits; and 112 medicinal. As a result of the survey, many men
and primary schools wanted to become invelved n nurseries and planting,

629. Wanjohi, B. (1987). Women’s groups, gathered plants and their agroforesiry potentials
in the Kathama Area. In: KK, Wachiita, Women's Use of Off-Farm and Boundary Lands:
Agroforestry Potendials, pp. 61-104, Final Reporl, ICRAF, Nairobi, Kenya.

This paper diseusses the advantapes of wild food and modicinal plants afonyg with their potentials for
sgrofarestry. In the Kathama Avea of Kenya, most people, with the exception of wealthier classes,
believed these products (o be important, The advantages of wild fvods include: increasing the diversity
of and supplementing dists; substituting meals when away from home and during times of faimine; and
preventing illnesses. Despite these advintages ufilisation, as well knowledge of them, 15 decreasing.
This decline is doe to the adoplion of exotic species; reduced time available for collection because of
increascd cashecrapping or lormal schooling; fanming improvements which provide a reliable food
supply; loss of natural habitats and over-exploitation. ¥egetubles are more important than wild fruits
as they appear guickly and are harvested during the rainy season when other cultivated vegetables may

oot he availablfe, These deafly green vegetshles have & high biomass productivily and are rick in
proteins dnd vitamins. Womer are responsible for their collection.

Over 120 medicinal plants are listed in this report with delails of their local and scientitic games,
pre]mmtinn, Use, dﬂgage and p]amt chumicg! constitnents with pharmacnlngicaf effects, These wild food
andd medicinal piants can bes collected fram a varety of areas such ag cultivated fields, prazing areas,
bush land, zullies, nver banks, road sides and disturbed sies. Some examples of species found in
these localions are given. Fruit brecs ars most often found in less disturbed areas. The greatest
concentration of wild plants is found in gullies. Traditional agroforestry praclices, such as protection
of lrees In fie]ds and transplanfakion o gu]]’fe.s, hedgerows and woodlot do oceur,  Most ofien the
species have maoltiple uses, such as fushwood, fodder or fibre, in sddition to food and medicine.
Attempts to domesticate certain species and incorpomate them in home gardens were made and have
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been successful in increasing the amount of vegetables eaten in households. As many of the gathered
products are thund across a wide ares, bome gardens improve case, of colleetivn by concentrating
soversl species on one site,

630. Wheeler, E.F. {1988). Intra-household Food Alfocation: A Review of Evidence.
QOccasional Paper No. 12, Department of Human Nutrition, London School of Hygiene and
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Chapter Nine

The Economic Value of Wild Foods

Medicines devived from wild producrs, Bikear, India
FPhata: Ian Scocnes
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9. THE ECONOMIC YALUE OF WILD FOOQDS

Increasing attention is being paid to the assessment of the value of wild products (296; 700).
Analysis of value must take into account the range of use and non-use values. Paying explicit
attention to the economic value of wild prﬂducfs ensures they are taken into account in
planning and policy decision-making. In the past they have been ignored. Forests have often
been asscssed simply in terms of timber extraction value, arable lands in terms only of the
major crops, and wildlile areas only in terms of conservation or preservation objectives. In
these processes other areas, such as field borders, gullies, home gardens and fallow lands
have commonly been ignored in the analysis of resource value, This has biased conventional

resource planning in favour of commercial outputs and undervalued the hidden harvest.

Valuation Techniques

Estimath‘_:g.ecnnomic value is not easy, and only a few quite recent studies have attempted
this (308; 631; 653; 655; 664; 667; 681; 688; 689; 691; 692; €95; 700a, b). A range of
values must be taken into account in any valuation. These include: direct use values (for
consumption or sale), indirect usc values {ecological and environmental fuhcl,i(}ns] and non-
use values (cultural, religious and existence values). A complete valuation of direct use must
take into account both the marketed and subsistence benefits a_r"ud costs. Attaching a monetary
value to subsistence use is complex and requires adequate data to estimate what a
replacenient cost would be if the same product was purchased on the ma.rke:t.. Other
technigues use labour costs for product collection as a proxy, others relate people’s
perception of the value of the product to preducts that have a market price, others assess a
‘willingess to pay’ level {700a). Large divergences between cstimates of value together with
a lack of adequate shadow price data present many problems for the valuation of subsistence

preducts.

Valuing the ecological or environmental functions of wild products is even more difficult,

We do not necessarily know the potential impact of the loss of a particular wild product on
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ecosystem functioning, and rarely, if ever, in sufficient detail to estimate the economic cost
of its disappearance. The estimale of non-use values presents similar dilemmas. The cultural
and symbolic value of a particular wild product (as a totem, a sign of spiril guardianship and
so on) may be very important; assigning an economic value to this is impaossible, Some
attemnpts have been made to assess the ‘existence value’” of a particular species or habitat
area. Even if people make no use of i, they may be concerned for its continued existence
and preservation. Willingness to pay measures may be derived from the conservation

movement’'s members, and now international markets in existence values are emerging in the

context of debt for nature Swaps.

In practice most valuaiion studies concentrate on direct use valualion. These can provide a
rough assessment of the value of a particular product or a particular area. This may be
important for planning and policy decisions. However simple valuations may also be
misleading. Unless a differentiated analysis is carried out it is difficult to be precise about
the different incentives for man&genlﬂﬁt and use of wild products (48). Values imay change
seasonally or interannually. Ior instance, in droughi periods the value may incn;ease
stgnificantly. Wild foods may becoine critical at such periods; the difference between life and
death. What is their value then? For instance, during the 1984 drought in Darfur in the
Sudan, people were éurviving on Boscia genega]eh.&:is berries as a staple (392); even this did
not avert starvation {for a wider discussion of food security questions see 374-432),

Wild foods have different values for different people. The incentives to collect, use and
manage this resource is thus highly differentiated. Values of particular wild products may be
highest for women and children, parlicularly in poorer groups (see 608-630 for a discussion

of differentiated use}.

The incentives to manage wild products will also vary in relation to where they are found and
how access to them is controlled. Perceived values will differ accordingly. Comnion property
resource areas may be highly valued by the pear, who are reliant on this resource for their
livelihoods. For instance, in dry India common property resources provide between 14-23%
of the rural poor’s income; rising lo 42-57% in times of drought (669). In northern Thailand

households regularly save on expenditure (18 Baht/day) by collecling products from forests
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and fields, Many agricullural communities rely on wild products for fertilising crops, such
as fish and seawseed in Newtoundland (429, shellfish in France {6432), forest leaf litter in
Britain (601) and various green plant matter on green manures in Nepal (600a; 7012) and

Bhutan (401a}.

Arable areas may be controlled by men and g0 the value of products may diminish for
women. However there inay be portions of ficld and home areas ﬂi&t_ women value highly
and manﬁge: intensively, such as field edges, contour ridges etc (628; 629). These may be
the areas where leaf vegetables, rodents, or fruits are found and harvested. Home gardens

in-Java are particularly important and provide 21% of net incorhe to households (151).

As land nse chanpes the range and value of products will alsa change. This will in turn affect
the incentives for different people to manage the resource, For instance, as forest areas are
cleared Tor agriculiure high value trees are usuaiiﬁ; retained within fields. A mixed forest thus
chariges to an open parkland of fruit trees. Tenure thus shifts from communally managed
access to woodland areas to quasi-privaje access arable fields. This produces a change from
a wide range of wild products of different values available communally to a narrower range

of higher value products available fo a narrower group. .

An economic assessment of the incentives to manage sustainably (he hidden harvest must -
come from such a differentiated analysis of econpmic valué, situated within an understanding
of how patterns of use are differentiated according to season, year, ecology, tenure, gender,
wealth and age. Aggregate analyses of value are insulficlent. Unfortunately the literatyre to
date does not offer such a pe:rspeétiw; this remains a big gap in our understanding of the

importance and incentives for sustainable management of the hidden harvest.

Wost eraure on the economics of wild foods concentrates on the marketed value of the

products. The following sections provide a brief review of some of the main themes.
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Cash Income from Wild Products

Income derived from the collection and exchange or sale of wild products is particulariy
important for the rurai poor. Gathering wild products may represent a significant proportion
of total household incomes, particularly where farming is marginal, Collection, home use and
marketing of wild products may répresent a beiter option than wage labour or farming. in
Botswana, gathering has a larger economic contribution than farming for many households
{300; 301}). In Ghana, the ¢coliection and sale of bush meat realises an income similar to that
received by government workers (49). In Brazil, the sale of kemels from the fruit of the
babassu palm, Crbignya martiana, supports over two million people (99). In the Philippines
rattan and copal resin represent good daily returns year round (699), Ratian sales :m:
particularly important in the household economies of the Filipino poor (656). In India,
reafforestation cfforts have acted to raise land values and the sale of fruit can earn a family
between Rs 2500 and 5000 per hectare (125), Tn Sichuan, China, a wide range of wild
products are sold, including more than 1100 tonnes of songrong (Tricholoma matsutake)
mushrooin, worth 100 millien yuan, and 500 tonnes of fern (Pteridium aguilinum), worth
200-500 million yuan in 1990 (702b). |

Many more wild products have potential economic value and are as yet unexploited (693;
TT7; 781 791; 793; 797, 798; 837; 888; 889; 921; 928; 933 93§; 939).

The Value of Gums and Saps

Gum arabic i3 collected from Acacia senegal trees (other gums are derived from Acacia
sayal) across the dry Sudano-Sahelian bell of Africa. Traditionally a long bush fallow system
operated where gum collection was rotated, Today more permanent stands are tapped. Sudan
is one of the largest producers of gum arabic and has a network of markets throughout the
producing areas. Gum arabic is sold internationally to the confectionary and printing
industries. It represents a significant proportion of Sudan’s annual foreign exchange eamnings.
Problems of quality control, uneven supply due to drought and substitution for synthetics is

currently undermining the market (631),
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Babassu palm is cultivated in Brazil particularly for its wine producing sap {(99). Palm wine

from Raphia hookeri and Elaeis guineensis palms are also important in West Africa (828;

$29). In West Africa the production of palm wine is an important income caming activity
(771; 891 for the forest areas of Nigeria). Most households in palm growing regions make
use of palm oil both for cooking and for sale on local markets (663; 680). Processing of
palm oil provides an important source of income for women in West Africa eg. 641 for Cote

d’.Ivoire)‘ Palm wine production is also important in southern Africa {648; 649),

The Value of Game Meat

Important markets exist for ganme meat in many parts of the world. The vibrant market for
bushmeat in West Africa (289) is often controlled by women (353), both in rural and urban
areas. Hunting is also an important supplementary income for many farmers in West Africa
(280; 639; 637).

Markets for game meat in West African cities show higher prices for a mnge of game meats
(]iares, aiant rat, grasscutter rat, duiker, bushbuck, bushpig, culnbus.rnankeys and civets)
than for beef or mutton (293; 396; 632), Small animals dominate game meat markets; they
show both high productivity and high market demand. Urban bush meat markets are
compiemented by rural and roadside markets in southern Nigeria. Duikers, porcupine, giant
snails and grasscutters dominate the trade (344). The consumption of bush meat varies

cﬁnsi(lerab]}r by household and community (318).

Expanding urban markets for bushmeat in West Africa poses a threat to the supply of wildlife
products. Prices for bush meat are ingreasing at a faster rate than livestock meat products in
in Nigeria and Ghana (396). Over-hunting has resulted in a decline in wildlife in most areas,
especially of larger species (284; 283, 639). In Cameroun, the Yaounde market absorbs all
available bushmeat meaning that little is traded in rural markets (660). As a result a wider

range of species have entcred the market (291; 396).

In southern Africa there a$ an increasing commercial market for dried game meat (biltong),
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and an international market for trophy hunting and safari tourism (646; 647). Game ranching
is now profilable in some parts of Africa and the practice of mixing livestock with game on
ranches has expanded (659; 647). Many regard this as a posilive development for

conservation objectives (674).

Wildlife Pmductsl

The trade in wildlife products continues to grow, despite restrictions on certain products
{700). There are r::ﬂnvincmg argurneni:s that controlled trade is beneficial for long term
conservation (296}, although there are some who argue to the contrary (324a), Crocodile and
ostrich ranching have E:xpandf:& enormously in some parts of southern Africa over the past

few decades (647). This has acted to l't:d_LICE- the impact of illegal hunting on wild

populations.

Collected Fruits, Nuts and Yegetables

In southern Zaire {UIpper Shaba), mushrooms (mostly Canhargllus sp.) are collected annvally
by women and children. An estimated 20 tonnes are consumed annually by the 700,000
residents of the area. Mushrooms are gﬁtharf:d by women and children who spend several
hours a day in the rainy season collecting, There is a ptentiful supply of mushrooms to local

niarkets, but also a high demand {121).

The market for wild tree products has been compared with cultivaled products in Nigeria
{892). Prices for wild products are comparatively higher, especially during the seasonal
shortfall periods when other cultivated products are unavailable, The marketing of Irvingia
gabenénsis is particularly important in southern Nigeria (670). The trade is controlled by

traders who even Import fruit and seed from Cameroun,

Markets in collected fruits exist in most areas. In an area of southern Zimbabwe prices vary

regionally depending on the proximity to forested areas, but all markets have a range of
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fruits which are seasonally available. The reason for the widespread retention of the marulla
tree (Sclerocarya birrea) in fields can be related io the economic value of the fruit products
{fruits plus wine and beer). The annual return from these products {in sale and exchange
value) over the productive period of a mature, fruit producing tree far exceeds the returns

from felling the tree for wood useage (663).

Cola nuts are important in Wesl African trade (396). Production in the humid zone is
exjmrted acToss the region. Production returns may be high compared to other cash cropping
options, such as coffee. Cola nuts comprise between 5% and 37% of household’s cash
revenue in western Cameroun {643}, The cola trade may alse be an important Income source
for woinen traders in south western MNigeria providing sufficeint initial captital investment 13
made. Shea nuts similarly have an important role in women's income generation strategies

in the Sahelian zone (671).
Incentives for the St.lsminah]e Management of Wild Resources

Ensuring that local people have a stake in the future survival of wild resources 1s a central
element in ensuring the long term sustainable manapement. Incentives must include enabling
lagislatiﬂn' that guarantees rights for local people over the use and benefits of wild products,
institutional reforms that vests control and planning with local user groups and economic

incentives that ensure that a significant propoition of cconomic benefits are received locally,

Providing economic incentives for sustainable management of wild products will be key o
ensuring their continued existence. One way will be to encourage markets it wild producfs
(653; 687). Various approaches have been discussed. Extractive resetves in Amazoma aim
at providing a stable source of income for fhe forest dwellers and users (697 for rubber
tapppers). In India, guaranteed markets assure an income for tribal peoples whose livelihood
depends on the harvesting of forest products {596;.6[!!]; 673). In Zimbabwe, wildlife
management programmes result in significant benefits returning 1o local communities (349,
350). Enhancing the economic value of wild resources through the exploitation of a greater
range of products or the opening up of new markels offers potential (698). However the

uncertainty of international markets in non-timber forest products may be a constraint (686).
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CHAPTER 9: TIHE ECONOMIC VALUE OF WILD FOODS

631. Ahmed, M.B. (1989). Primary export crop preduction and the origins of the ecological
crisis in Kordofan: the case of Dar Hamar. In Johnson, D. and Anderson, D. {eds.). The
Ecology of Survivai: Case Studies from NE African History. Lester Crook, London.

632. Ajayi, 8. (1978). Pattern of bushmeat production, preservation and marketing in West
Africa. Nigerign Journal of Forestry, 8, 48-32.

633. Akachuku, A.E. (1985). Cost-benefit analysis of wood and food components of agri-
silviculture in Nigerian forest zone. Agroforestry Svstems, 3(4), 307-316.

The costs apd benefits of an agroforestry system i the Migenso forest zone were estimated n this
study. Mixtures of hardwood species with vam/malze and cassavaimaize cropping system wers
analysed. The puper concludes that agr-silvicultural practice acts 1o boost farmers’ incoms.
Unfortunately, the papar does not po oa 10 valoe the henefits of an increased diversity of wild products
derived from the inteprated sysrea.

634. Anady, P.A., Elamah, P.O. and Oates, I.LF. (1988). The bushmeat trade in
Southwestern Nigeria: A case study. Human Ecology, 16 (2), 199-208.

635. Anderson, A.B. (1991). Extraction and forest management by rural inhabitants in the
Amazon estuary., In: A.B. Anderson (ed,), Alrernarives to Deforestation: Steps Toward
Sustainable Use of the Amazon Rain Forest, Columbia University Press, New York.

636. Anderson, A;B, and Jardim, M.A.G. (1989). Costs and benefits of floodplain forest
management by rural inhabitants in the Amazon eswary: A case study of acal palm
production. In: J. Browder (ed.), Fragife Lands in Latin America: The Search jor Sustainable
Uses, Westview Press, Boulder, Colorado.

637. Arnold, J.E.M. (1991). Production of Forest Producis in Agricultural and Common
Land Systems: Economic ard Policy Issues. A Forest Policy issues paper prepared for the
Agriculture and Rural Development Depariment, The World Bank, Washington, DC,

This paper discusses the production of forest products from on-firm and common property resources
and the consequent policy implications. It briefly summarizes the ways in which forest products
contrbute to rural household cconomies throngh food, fuelwood, fodder and income. Traditionally
common properly areas have been a sowree of such products complementing agricultyral production.
The result of privatisation and government ladd expropriation has bean diminished access to these arcas
andfor & loss of local controls over their maintenance. In response to decreasing access to these
common property/forest resourees, fanners bagin to manage thess forest resources on-farm.  Another
remeddy has been tho establishiment of social forestry wowdlots. However, their produets are ofte n
used for sale rather than providing food and fodder for communities as common property areas had
in the past. In this way, the mural poor may still be unable to collect muck needed products. It 1s
recommendad that forestry projects be divected to greater local contrel, less govenmunt intervention

and guarantesd tenure.

638. Barbier, E., Aylward, B. and Bishop, J. (1991). Guidelines for applying environmental
economics in developing countries. LEEC Gatekeeper GK 91-02. IIED, London.
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639. Barde, J-P. and Pearce, D. W. (1991). Valuing the Environment: Six Case Studies.
Earthscan Publications Lid., London,

640a. Blanc-Pamard, C. (1979}, Un jcu écologigue differentiel: les communautes rurales
du contact forets-savanes au fond du ‘V Baoule' (Cote d'Ivoire). Travaux Documents,
ORSTOM, 1407, Paris.

640b. Blanc-Pamard, C {1980). De I"utilisation de treis éspces de palmiers dans le sud du-
'V Bouale’ {Cote d’'Ivoire). Serie Sciences Humaine, Cahiers d’ORSTOM, 17 (3-4), 247-257.

641, Boutillier, J. and Dupire, M. (1958). Le Pays Adioukrou et sa Palmeraie (Cote
d'Tvoire): Etude Socio-economigue. ORSTOM, Paris.

642. Browder, J.O. (1988). The social costs of rainforest destruction; A critique and
economic analysis of the "hamburger debate". Interciencia, 13(3), 115-120,

The social and private costs and benefits of cattls production in the Brazilian Amazon are analyzed.
Government sulwidies are high, vot ranches stll operate at a foss.  The sources of profit were through
overstocking and sale of land. Considering the costs of the marketable timber wasted in land-clearing
and the subsidies which could huive been directad (0 social programmes the anthor estimates that the
social costs of cattle ranching 4o be US54, 8 billion, These social costs eqoalled V554,000 psr metric
tonne of beef; an amount which could have imparted four metrie tons of beef, In conclusion, the
author acknowledges that with tver 10 million people livisg within the Brazilian Awmazon, the forest
should be utilized, but in 4 non-destrictive manney,

- 6d43a. Ceci, L. (1975). Fish fertiliser: a native North American practice? Science, 188, 26-
30.

643b. Champaud, J. (1983). Ville et Campagne du Cameroun de V'Ouest. Memoires
ORSTOM 98, Paris.

644, Christensen, B. (1983). Mangroves: What are they worth? Unasyfva, 35 ff39), 2-15.

With case studies from the Philippines, Thailand, Mafaysia, the Y54 und Papua New Guinea, this
drticle reviews the problems of valuing alternative land use oplions in mangrove areas.

645, Connelly, W, (1985). Copal and rattan collecting in the Philippines. Economic Botany,
39, 39-46.

6d46. Cumming, D. {1990}, Wwildlife products dnd the market place: a view from southern
Africa. Multispecies Animal Producrion Systems Project. Project paper 12. WWF, Harare.

In conirast to the animal welfare and conservation groups in Europe and North Americs, in taost of
Aftica the use of wildlife i seen as culturally sceeptable and the marketing of wildlife and its products
is seen a5 1 sensible economitc enterprise and an effective means of promnting conservation. This paper
traces the development of the wijdlife conservation policy in Zimbubwe from colonial to present times, -
It shows how the marketing of wildlife products has hecome an integral part of productive land use in
Zimbabwea and elsewhere in southern Africa.
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647. Cumming, I (1990}. Developments in game ranching and wildlife ufil] sation in east
and southern Africa. Multispecies Animal Production Systems Project, Project Paper 13,
WWE, Harare.

The present status of game ranching and wildlife utilisation in east and sputhern Africa is Teviewed,
Wildlile utilisation involving mainly ranching, safard hunting and phetographic safarfes is Increasing
on private land across the region, but cspecially in southern Africa. The most exciting development
in Botswana, Namibia, Tanzania, Zambia and Zimbabwe is the growing interest in commuonity based
wildlife utilisation schemes. The relative benefits of such schemes as against more conventionsl crop
or livestock based agricullure is unsure, as the relevant ecological and economic data dogs not yet exist.

648, Cunningham, A.B. (1985). The Resource Value of Indigenous Plants to Rural People
in & Low Agricultural Poiential Area. Ph.D. Thesis, Unpublished, University of Capetown,
Capetown, South Africa.

64%. Cunningfram, A.B. (1850]. Inceme, sap yield and effects of sap tapping on palms ia
south-eastern Africa, South African fournal of Botany, 56(2), 137-144. :

Within the Natal region of South Afiica, Hyphaene coraces and Phowenix reclinats palms are tapped
to produce wine. Palm wine tappers were intervicwed o detérmine the nomber of palms tapped at 2
particubar time and the yiclds obtained. The vields of one representative tapper were then tollowed
throughout the vear. He had tapped 712 patms to prodoce 4,846 litres of palm wine, Tables of total

© income and yields are given. Froduction does not vary with the ssasons. After 10 months damage o
palms was assessed and it was found that the majority recoppiced. Wine tapping is parformed by those
unemployed or to supplement incomes. Palm wine tapping ts an important source of incoms for thess
with few alternatives in this arca with marginal agrniculural potential. This studdy is significant in that
it actoally measures yields in order to evaluafe hest sustainable management strategies ahd to improve
prodoction.

650, Cunninghani, A.B. (1990). The regional distribution, marketing and economic value
of the palm wine ltade in Ingwavuma district, Natal, South Africa, South African Journal of
Botany, 56(2), 191-198.

This study found that within the Natal region of South Africa, 980,000 litres of palm wine was
harvestad and sold from November 1981 to October 1982, The species tappoed were Hyphaens conscea
and Phoenix reclinata. It was cstimated that a total of TISS145,113 {1982 USE was geoerated as
income from the tapping, transport and resale of palm wine. On average the yearly imcome for
individual tappers and selfers respectively equalled 1JSS$355 and USS$175 (1982 USEL [n an area with
marginal agricultural productivity, these activities are particularly important for the mural poor. The
money eamed can buy other poods, pay lor school fees or pay for the assistance of herdboys. Palm
wine i3 the beverage constmmed mmost by the local people and s a source of nicotinie acid and vitamin
. Falm fibre is also used for basketry. Given these varied nses of palms and fheir significance to the
rurai community, the author recommends that land-use planning should combine palm tapping with
“pastoral activities and the cultivation of cashews and mangoes, rather than the promotion of Eucalyptus
monoacultures. '

631. De Beer, ILH. and McDermott, M_J. (1989), The Economic Value of Non-timber Forest
Products in Southeast Asia with emphasis on Indonesia, Malavsia, and Thailand. Netherlands
Committee for the IUCN and WWE, Amsterdam.

An important non-tinther forest products (NTEFPs) review based upan literature, government statistics
and interviews from Southeast Asia, It beging with a definition of NTFPs and a description of their
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various uses. At least 27 million people in Southsast Asiz live in fonests and ave dependent upon them.
An overview of their valoe to hovsshold economdes in Bomeo is given, Their coptributions include use
as dietary supplements, famine foods and medicinals as well as sources of income. The export values
ol these products, with rattan being most important, is quantified from available government statistics
to be TIE$23 million {1987}, US$238 million {1987} and USH11 million (1986} for Thailand,
Indonesta, and Malaysia respectively. Factors influencing their availubility and use include
deforestation, population increases snd land tenure policies. Individual responses to these changes
involve mare Hme spent collecting, management in fallows and bomegardens and abandonment of
privducts. The purposs and methodelogies of econonus valuation are discussed. Overall there is a lack
of quantitabive data on the wse of NTFPs by local communitics and of accurate government statistics
on their trade. The report proposes that NTPPs can improve the well-being of communities, promob:
the conscrvation of biological diversity and coninbuts 1o the national economy. 1l recommends that
forestry, land use and development policies recognize NTFPs and the indigenous management strategies
attached tr them. These policies rmnst be hased upon site-specific stadizs which will lake into account
local needs and local ecology,

652. Dixon, A., Roditi, H. and Silverman, L. (1991}, From Forest to Matket: A Feasibility
Sty of the Development of Sefected Non-Timber Forest Products from Borneo for the U.S.
Market. Project Bomeo and Cultural Survival, Cambridge, Massachusetts.

This report identifies products from the Bornean rainforest which bave potential for export to the
United States. Detailed information is given on six produgts and the infrastructure oecessary for the
marketing of these products.

653. Dobias, R.J., Thorani Tech, Vute Wangwacharakul and Nivand Sangswang (19588},
Beneficial Use Quantifications of Khao Yai National Park, Exccutive Summary and Main
Report and Supplemental Annexes, World Wide Fund for Mature, Project 3737, WWE,
Geneva.

654, Doty, M.S., Caddy, J.F., and Santelices, B. (eds.) (1987). Case studies of severn
commercial seaweed resources. FAO Fisheries Technical Paper, 231

Case studies are presented of commercial seawesd wesources including five on the wild crops:
Ascophyllum nodipsum, Chondous crispus, Gelidiom, Laminaoa loneieruns and Macrogystis.

655, Ehrenfeld, D. {1988). Why pul a value on biodiversity? In: E.Q. Wilson and F. M,
Peter {eds.}, Biodiversisy, pp. 212-216, National Academy Press, Washington, DC.

This essay outlines the dilemmas faced in valnation of such a compiex concept as biodiversity. Is there
value in diversily per se, or is value realised only in terms of specific species? What about
‘undiscoversd” species with vnknown values! The author argoes th at economic arguments may be
insufficient to conserve species, and wider concemns of qualitative value need to be addressed. The case
ot the hlue whale ix cited, where it makes more economic sense (in purely finaneial terms) to kili all
hlue whales and reinvest the profits in high interest acconnts.

656. Engel, A, {1983). Promoting Small Holder Copping Systems in Sierra Leone. An
assessment of traditional cropping systems and rccommendations for the Bo-Pujehun rural
development project. Schriftenreihedes Fachbereichs Internationale Agarentwicklung,
Technisches Universitat Berlin, TV, 80, Berlin.

This study was carried ont in Sierra Leone and Tound that 18,6 % of farmers onsidered non-agricultural
Income generafing activitics 4x mos! important in terms of labour investment and retums to the

178



household, Off-farm activities incloded: hunting, fishing. palm wine collsction.

657. Faure, I. and Vivien, J. (1980). fnteret de Toutes les Ressources Ligneuses ef Non-
fipneuses Tirees de la Foret par les Populations Locales. L’ amenagement des forets littorales
de Camp et Edea, Cameroun, SEDA | Yaounde,

658. Fearnside, Philip M. (1989). Extractive reserves in Brazilian Amazonia. Bioscience,
40{s), 387-393.

659. Field, C.R. (1979}, Game ranching in Africa. Applied Bivlogy, 4, 63-101.

660. Frangueville, A (1972). Les relations villes-campagnes sur la route au Nord de
Yaounde (Cameroun}. Cafriers ORSTOM, Serie Sciences Humain, % (3), 337-387.

661. Fujita, M. (1988). Flying foxes and economics, Bazs, 6(1),4-.

662a. Godoy, R. and Bennett, C. P (1991). The economics of monocropped and intercropped
coconuits in Indonesia, Humean Ecology (in press)

662D, Godoy, R. and Feaw, T. C. (1989). The profitiability of smallholder rattan cultivation
in Cenlral Borneo. Human Ecology, 16, 3197-420.

662¢. Godoy, R. and Dubowski, R, (1991). How Much is the Forest Worth? Guidelines for
the Vafuarion of Non-Timber Dropical Forest Products. Unpublished mimeo. '

663. Gumbo, D., Mukamuri, B., Muzonde, M. and Scoenes, 1. (1990}, Indigenous and
exotic fruit trees: Wh}r do people we.nt to grow them? In: R.T. Prinsley (ed.}, Agroforestry
Jor Sustainable Production: Economic fmplications, pp. 183-214, Commonwea]lh Science
Council, Londen.

This paper presents case matenial from sonthern Zimbubwe that illustrates why, in the context of &
community forestry peoject, peaple want to plant both iodigenous and exotic fruit trees. Factors of
taste, seasonality, gender and #pe preforences, market potential and ecological suitability are discossed.
The reasons why certain trees ars retained within fields are discussed. These are valued for their fruit,
shade and natrient earichment properties. Their value is enhanced by their “sacred” pature. The
seonomic ratioaale for retaining Sclerocarca birres within felds i discussed fn relation to thoe valite
of its outputs - fruit, wine, wood peoducts, nutrizpt inpuls. The direet value of each of these products
over Hme far exceeds the value realised by chopping the tree down.

664. Haneman, W. (1988). Economics and the preservation of hiodiversity. In: E.O. Wilson
and F. M. Peter (eds.), Biodiversity, pp. 193-199, Nalional Academy Press, Washington, DC.

The environment is treated as a marketed pood, or an input to the production of marketed goods, or
a non-murketed good of capcemn to peapls n its own right. This allows economists to bagin to answer
questions such as; what are the benefits of preserving a parlicilar ecosystem? What value do people
place on preservation? Cestions of the first Lype are casier to assess, as they require anal ysis of
markst ar proxy values of benefit. Assessing people's perceptions and values through sconomic analysis
is more diffieelt. Preferences for uncertain and intertemporal outcomes are complex and may be
indivicual to pagticular people at different times. Flacing an ccononiic value on such pereeplions is
fraught with dangers.

179



665. Hartley, C.W.5. (1988). The O Palm. Longman Scientific and Technical, Harlow,
UK.

All aspects of the plant’s growth and exploitation are eovered, starting with the history of the African
semi-wild palm proves, the early trade in palin odl and kernels, and the remarkable advances of recent
decades, Chapters cover suitable climate and soils, research on oil palm botany and physiology,
selection and breeding methods, cultivation practices, disease and pest control, and extra ction of palm
il and kernels by tradifional and ndusirial methods,

666. Heinen, H.D. (1975). The Warao Indians of the Orinoco delta: An outline of their
traditional economic organization and interrelation with the national economy. Anzropologica,
40, 25-55.

A history is given of the production systems of the Warao Indiuns of Venezuela from hunting and
gathering to subsistence agriculture to the current state of wage labour and participation in the cash
gconamy. It is noted that as involvement in the cash economy increases, there is less Hime to grow or
collect foods. As a consequence, foods sveh as canned goods and soft drinks are purchased which are
detrimental to nutritional well-being.  Also discussed are the marketing aad loan services offered to
the Warao by the 20 vernment and the difficuliies that there are in providing benefits to the Indians.

667. Hueting, R. (1991). The use of the discount rale in a cost-benefit analysis for different
uses of a humid tropical forest area. Ecological Economics, 3(1), 43-37.

668. Hunter, J.R. (1981). Tendu (Diospyros melanoxylon) leaves, Bidi cigarettes and
resource manageiment. Economic Botany, 33(4), 450-459.

669. Jodha, N.S. (1986). Common property resources and rural poor in dry regions of
India. Economic and Political Weekly, 21(27), 1169-1181.

670. Johnson, E. and Johnson, T.J. (1976). Economic plants in a rural Nigerian market.
Economic Botany, 30, 375-381.

671. Leplaideur, 5. (1987). Shea nuis. Inter-Tropigues, 21, 21-23.

Shea nuts, used in Borope in fhe production of high value confectivnary and cosmetic products, ars
generally harvested by African women from wild shea trees located on the thrylands of the Sudan Zone.
In Burkina Faso, where sheas constitute the country*s third exporl prodoct, the state-controlled
marketing system provides no financial incentive to these women. It is arpued that the state and
processing finns in Burepe make large profits at the expense of these farmers. '

672. Longhurst, R. (1991). Dependency on Forest and Tree Foods for Food Security. A
working seminar held by the International Rura | Development Centre, Swedish University
of Agricultural Sciences, FAO/SIDA, Uppsala, Sweden.

This workshop report provides a number of case studies of how different research groups (eg. from
Indonesia, Zanbia) have tackled the question: how dependent are people un forest foods? Dependency
can be defined in cash terms feash income), in dietary terms (amount of food or netritional
importance), in seasonal or inter-annual terms (importance in a bad drought or the dry season) or in
endercd or age speci_ﬁc terms. A discussion of methodologival issues arising is included. This will
provide input Tor a seres of case studies to look at the question of forest food dependency.
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673. Loszner, G. (1980). Importance of shea butter as a foodstuff and industrial raw
materigl, Beirage zur Tropischen Landwirtse haft und Veterinarmedizin, 24: 1, 29-34,

Kemals from freite of the wild shea tres {Vitellarda paradoxs or Butyrospermum sp.) contain up to
60 % fat in DM, Methods of expressing or extracting the hitter, similar in consistency and chemical
compisition o cocoa butter, are described. It is the main dietary fat of local populstions in Burkina
Faso and is used intemationally in the production of chocolate, sweets, baking fat and non-dietary

commodities.

674. Luxmore, R, {1985), Game ranching in.South Africa as a forge in gonservation. Onm,
19 225-231,

f75a. Malhotra, K.C., Deb, D., Duita, M., Vasply, T.5., Yadava, G. and Adhikari, M.
{1991). Rofe of Non-Timber Forest Produce in Villuge Economy: A Household Survey in
Jamboni Range, Midnapore District, West Bengal. Sponsored by the Ford Foundation in
collaborat ion with the Governmeat of West Bengal, Indian Institute of Riosocial Research
and Development. ' :

In Wast Bengal, villagers are working tngether with the Forest Department in the management of
regencrating Sal (Shorea robusta) forest in degraded aress. The villagers, organized into Forest
Protection Comunuttees, protect the forest, while the forest depariment  provides forestry and cash
inpas. After a 10 year rotation, the villsgers receive 25% of the profits from the harvesting of sal
timber. However, while the forest is regenerating, the villagers are free to callect an astortment of
non-timber forest products. Over 214 wild plant species are found in the regenerating sal forest, 155
of which arg nsed for food, fodder, fuel, fibre, houschald 1tems and medicinals. The mean annual
inzome for a tribal and casts families equals Bs. 2,523 and Rs. 2,738, respectively. As of 1990, 1,611
Forest Protection Committess had been estublished and were nunaging over 191,000 hectares of
degraded sal forests.

675b. Malhotra, K. and Poffenberger, M. (cds.). (1989). Forest Regeneragion through
community protection: the West Bengal Experience, In; Proceedings of the Working Group
Meeting on poorest Protection Committees, Calcutta. June 21-22, 1989,

676. Maundu, P. (1987). The importance of gathered food and medicinal plants in the
Kakuyuni and Kathama areas of Machakos. In Wachiira, K. (ed.). Women's Use of Off jurm
and Boundary Lands: Agroforestry Potentials. ICRAF, Nairobi,

677. May, P.H. (1991/2). Building institutions and markets for non-woed forest products
from the Brazilian Amazon, Unasylva, 165(4 2), &76.

Drawing upon the Brazilian experience, this article discusses the mstitutional feamework necessary for
the sustained use and marketing of non-wood forest products. [n order for communities to benefit from
the sale of these products, they must first be given land rights. Progress is being made in this direction
in Brazil through the establishunent of 3 million hectares of extractive reserves. Additionally, grass
roots organizations are essential o voice priorities and to implemenl manapement aod macketing of
these forest products. In Brazil this role is fulfilled by the National Council of Rubber Tappers and the
Union of Indian Nations. Collaborations betwesn local groups, universities and govemment agencies
are beoinning in order to investigate indigenouns management of forest resnurces, Management training
programunes are also being established. Increased participation in the market economy entals certain
risks, Large land-holders and merchants may benefit more than the poor. Communities may grow and
tely on only z few products for sale, reducing hiodiversity and becoming voimerable to market
fluctuations.  Products themselves may become over-exploited. The aathor suggests that these risks
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may he reduced through local orpanizations controlling resources and working directly with
universitics, govermment and international businesses.

678. May, P., Anderson, A.B., Frazao, .M. and Balick, M. (1985). Subsistence benefits
from the Babassu palm {glrb_ignya martiana). Economic Botarry, 39, 113-129.

679, McGrath, D.G. (1986). The Animal Products Trade in the Brazilian Amazon. Final
report to the World Wildlife Fund-UJS, Washington, DC,

680, Moll, H.AJ (1987). Oil Palm in Cameroon. The Economics of Oil Palm. Centre for
Agricultural Publishing and Documentation, Wageningen, Netherlands.

The wil patm is indigenous in Cameroan and palm oil is prodoced from semi-wild vil palms and froin
improved planted palms on estates and smallholdings. Ecological conditions are moderately suitable
for the oil palm along the coast. The rainfall distribution data show a distinct dry period from
December to February/March and this limits production to 1,5-2.5/t of palm il per ha. The il palia
became & major estate crop after 1960 and Cameroon is fourth largest producer in Aftica with 7% of
production. On a world scale, C amercon is one of the medinm-sized producers afier Malaysia,
Indonesia and Wigeria, Two state corporations, CBRC and Socapalm, are | he main producers, with
about 70% of the total ares af 33 000 ha under improved oil palm,  An estimated 30% of the (otal
production of palm oil is fros serd-wild oil palms harvested by farmers. Fruits ane processed with
hand-satmzetion methods or with simple ma chines. The rovernment plays & major rols in the oil palm
sector as inain producer, through dotormination of the prices for pafm of and keroels, and throongh
control of exports.  The government plans to expand the oil palm arsa on small holdings aronnd
exjsting sslalos. A

681. Myers, N. (1990). The Non-timber Va!ués of Tmﬁfcm’ Forests. Workiang Paper 1,
Forestry for Sustainable Development Program, Department of Forest Resources, Coilege
of Natural Resources, University of Minnesota, St. Paul, Minnesota.

682, Nations, J.D. and Nigh, R.B. {(1978). Catile, cash, food and forest: The destruction
of the American tropics and the Lacandon Maya altemative. Culture and Agriculiure, 6, 1-3,

683. Ogigirigi, M.A. (1983). An approach to development of the forest resources of the
Sudanc-Sahelian zone of Nigeria. In: Proceedings, 13th Annual Conference of the Foresiry
Assoctation of Nigerig, Yola, 25-29 November, 19835,

A review is presented of current forestry development progracunes in Migerta, which concentrate on
fuslwood and pole plaatations, shelterbelts, and the production of tannin from Acacia nilotica and gum
arabic from A. senegal. Some prospeclive areas of development are the domestication of wild fruits,
produciion of vesetabfe oils and cultivation of forage specics. Suitable species are noted, and
implementation strategies are discussad.

684. Opala, I, Achola, E., Khasiala, P. and Wajuang, G.A. (1987). A study of economic
uses and conservation of indigenous plant species, Bondo-Siaya District. In; K.K. Wachiira
(ed.}, Women's Use of Off-Farm and Boundary Lands: Agroforestry Potentials, pp. 105 -113,
Annex 1I, pp. 127-139, Final Report, [CRAF, Nairobi, Kenya.

This paper describes the topography, soils and rainfall of the study areas of Sakwa and Uholo in
Kenya, as well as the cropping and lvestock systems. Interviews were conducted with womens’ groups
responsible fur ourseries and ather villagers including midwives and herbalists. An inventory of the
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types of plants gathersd, their uses, locations, and frequeney of consumption was collected. A detatled
list of species gathered appears in Annex 11, it vontains: 17 gathered leafy vopetables; 12 fibre plants;
35 gathersd fruits; 112 medicinal plants. Some of thess ars ranked according to preference and
importance, For 81l the above categories, candidates for domestication are given.

685. Padoch, C. (1987). The economic importance and marketing of forest and fallow
products in the Tquitos region. In: W.M. Denevan and C. Padoch (eds.) Swidden-Fallow
Agroforestry in the Peruvian Amazon, Advances in Economic Botany, 5, 74-89. The New
York Botanical Garden, New York,

This article presents a nview of, Jata on, and & thorough analysis of, the marketing of forest and
fallow products in the Iquitos region of Peru. It begins with 4 historical background of the frade of
such products as rubker, vanilla and sarsaparilla to North Amerdcs and Europe. Marketable products
were divided into len categaries consisting of inteasively managed crops, fish and sight vategories of
forest products fe.2. cultivated Fruits, forest truits, firewood and construction woad, handicrafts and
medicinalg), Hovashalds in thirteen conununities were inlerviewed regarding the income they received -
from these products. Villages could be divided into those whose houscholds detived the majority of
their income from staple crop productivn andior fishing and thoss dependent vpon forest product
extraction. For the Jatter, housshold averages for annual income sarned from forest products tanped
from & 1% to 86%. Households in the village of Tamshiyvacu were reported to earn an income of
US$H1.200 pur year from forest products.  Bven in those villapes dependent upon staples and fishing,
households could sarn as much as 39% of their income from forest produocts. Within villages
differences In howsehokd meome conld he due ho access b forest respurces, as well as the number of
men in the famdly to carry produce. Transport costs as percentages of sale price wene also assessed for

-eleven villages. Tp 1980 the production of just thirteen forest products in the kquitos region was valued

at U3$952,780. The atticle is compluled with & thorough analysis of the complexity mvolved in

markeling forest products. This includes a description of the trade netwaork of coliectors, wholesalers

and retailers. The influsnces of price fluctuations, government policies, lransport and seasonal -
variations on supply and demand are explored.

686, Tadoch, C. and De Jong, W. (1990). Santa Rosa: The impact of the forest products
trade on an Amazonian place and population, Advances in Economic Bowany, 8, 151-158,

687.

This article chronicles the sstablishment of the villape of Santa Rosa through a history of international
trade in forest products from the 1930s to the present. In 1934 barbasco (Lonchocarpus sp.) was
harvested for the manufacture of pesticides as it contains rotenone. With the introduction of DDT
demand for barbasco fell, Aflerwards Couma moacrocarpa toees where tapped for their resing to make
chewing gum and paint. In general, the collection of thess products caused the men of households to
mirve away from their home steads and at times the settloments were forced to relocate. This history
of social upheavals should be taken into account when the harvesting of rain forest products for export
ig being promoted.

Padoch, C., Inuma, J.C., De Jong, W. and Unruh, I. (1987). Market-oriented

aproforestry at Tamshiyacu. In: W.M. Denevan and C. Padoch (eds.) Swidden-Fallow
Agroforestry in the Peruvian Amazon, Advances in Economic Botany, 5, 90-96, The New
York Botanical Garden, New Yark.

The village of Tamshivacu in the Peruvian Aragon is presented as an example of a successful
agroforestry system providing an adequate income for houscholds, These houssholds are oot composed
of Amerindians, but of people of mixed descent. The production cycle beging with the clearing and
buming of lorest vegetation, Mantoc, plantains and rice can be planted as well as fruit trees like wmard
{Porauciba sericea), peach palm (Bactris gasipaes) and Brazil nut (Bertholletia excelsa), OF the major
sources of income, on average, 635 is derived from soch cultivated fruits. Through weeding and
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protection from livestock, lhe plots can produce for 25 to 50 ysars.  Such success provides
encouragement that masaged long-termn agroecosysteras are possible in the tropical foresis. A
succession of products, maioly fruits, are collected durng (hese 25 0 50 years. The final produoct is
usually chareoal produced from the trees which are no longer yielding fruits. This succession and the
variety of products in combination with the housshold having several plots of varying ages, ensures
that products are available for sale throughout the year, When collection ceasas, the forest is allowed
to regenerate freely for approximately six years before Lhe next clearance. One houschold amed as
much as USES 0 per year; although, oo average, houssholds carn TISE1,200 annually from this
cyclic agroforestry system, The villagers of Tamshiyscu are only 30 km away from the arban centre
of Iquites, a ready market for their products and an island port on the Amazow River. The authors
conclude that *the economic viakility of Tamshivaca's agraforestry systen appears indispurable”.

688. Peters, C.M., Gentry, A, and Mendels_uhn, RO, (1989). Valuation of an Amazonian
rainforest, Narure, 339, 655-656.

A hectare block of Amazonian ralnforest i Peny was studied intensively. The value of all potential
products was assessed i financial terms. The study concluded that the discounted financial returns
from harvesting of fruit and latex plus scloctive cotting of lmber far oxceeded the renimos from
altemnative options such a5 clear-cutting timber, plantation harvesting and cattle ranching.

689, Pincdo Vasquez, M., Zarin, D., Jipp, P. and Chota-Inuma, 1. (1990). Use-values of
tree species in 4 communal forest reserve in Northeast Peru. Conservation Biology, 4(4),
$6-416.

This study quantifies the number of useful species within a communal foresteeserve in Northeast Peru,
Amerindians, a5 well as those of mixed ancestry, collect the reserve’s forest products for home
consumption or for sale. Thiz s regolated by a set of gnidelines. Within this reserve 80% of the tres
species, representing 00.4% of the individual trees inventoried, were utilized. A relative ranking of
their utility to people iz also given. Food praducing species totaled 28,2 % of useful species. These
included Jessenia spp., Inga spp., Igartes didtoides, Pitheeellobium brenesii, as well as thoss spacies
from which the beetle larvae of Ehynchephorys palmarum are collected. Some of thess tree products
are matketed depending upon the cost of extraction, trapsport and the sale price. The authors
recommend that the communal management of forest areas can provide for their protection.

690. Prance, G.T. (1989}). Economic prospects for tropical rainforest ethnobotany. In: 1.0

Browder (ed.), Fragile Lands of Latin America: Strategies for Sustalnabie Development, pp
1_51—?4. Wastviﬂw Press, Boulder, Colorado.

691.

This chapter is 4 general wview of the economic potentials of snany forest species in the Amazon, Tt
lists tables of the number of useful tree species within one hectare which are utilized by Amerindians.
The percentage of tress with food and remedy uses by each indigenous group are: the Chacoba of
Bolivia, 40.4% and 33.1% respectively; the Ka'apor of Brazil, 34.3% and 21.2%; the Panare of
Venezuela, 34.3% and 7.1% and the Tembe of Brazil, 21.8% and 10.9%. Additional information is
pravided on the monetary value of forest species and their potentials for extraction.  Specific menton
is made of those species which grow naturally in large aggregates for grealer case of harvesting from

- the wild ot possible growth in monocultures, These species, such as babassu palm, the acaipalm and

camuo camu, bave good market potential. The paper advocates the sustainable use of forest products
a5 4 method to conserve forasts,

Prance. G.T., Balee W., Boom B.M. and Cameire R.L. (1987). Quantitative

ethnobotany and the case for conservation in Amazonia. Conservarion Biology, 1(4),296-310.

The number of tree species utitised by indigenouns groups in Latin America were quantifisd through
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the inventory of one hectars plots of torra firme forests. The Amazonian groups studied were the
Ka'apor and Tembe of Brazil, the Panare of Yenezuela and the Chacoba of Botivia. The percentage
of tree species utilized were 76.8%, 61.3 %, 48.6%, and 78.7%, respectively. Use categories wen:
divided into food, construction, technology, remedy, commerce and other. Lists of the species utilised
are provided along with & relative value of minor or major contribution. Those species found only
within this dense primary forest are noted, as well as those for which thers are no substitutes. Familics
of e species were also ranked according 1o their vatue,

692. Randall, A. (1988). What mainstreamy economists have to say about the value of
biodiversity. In: E.Q. Wilson and F.M. Peter {eds.), Biodiversity, pp. 217-223, National
Academy Press, Washington, DC,

Various valuation methods are discussed including “implicit pricing” (where proxy prices such as travel
cogts are used) and *contingent valuation” {where willingness to pay to avoid change are taken}. These
methods can be used in policy analysis through the application of modified cost bensfit analysis, whers
utilitarian welfare chanpes are costed. Anather approach adopts the minimum safe s tandard”, the level
of preservation that ensures survival, and estimates the costs of achieving such a level. The paper
argucs that the ‘empirical cupboard is not hare’ and that there is often sufficient data to support
valuation exercises.

693. Rasoanaive, P. {1990). Rain forests of Madagascar: Sources of industrial and medicinal
plants. Ambio, 19(58), 421-423.

This article revicws thirteen medicinal plants of Madagasear., The periwinkle, Catharanthus roseus,
is famous for its use in the treatment of leukazmia and other cancers. Two tons of leaves are necessary
10 produce one gram of alkaloids which provides treatment for six weeks. It had been harvested from
the wild, but is now cultivated, Other medicinal plants described which are collected from the wild,

inclhide Centella asiatica for wound-healing; Rauwolfia spp. for bypertension; ¥inca minar for eerchral
vagenlar disorders; Pvpeum africenpm for prostatic adenomis and Dirosera madagascariensis far
réspiratory tract infections. The amounts of these six plants exported and their on-toard prices are
given for 1979 to 1988, In 1988, the free on board price totalled US$101,344, Recently the amounts
exported have deereased as the cowmmercial extraction within Madagascar of plant compounds has besn
inereasing. Th ese species illustrate the potential that plants have for the pharmaceutical development
and revenue eamings. In Madagascar there are about 13,000 plant species with the chemistry of only
1% known. The great danger is that many plant species in Madagasvar, and  throughout the world,
are threatened and will become eitinot before thetr usefulness ix fully assessed,

694a. Redford, K. and Robinson, 1. (1985). Hunting by indigenous peoples and conservation
of their game specics. Cultural Survival, 8, 41-44.

694b. Redford, K. (1990), A research agenda for studies of subsistence hunting in the
Neotropics, Florida Journal of Anthropology, 6, 117-120.

693. Robbins, S.R.J, and Matthews, W.5. A, [19'?4).. Minor forest products: Their total
vatue 15 of a major order. Unasylva, 20(108), 7 -17.

This article acknowledges fhe economic importance of forest products to rural communities, It
concentrates on forest products for export or sale, such as gums, resing, essential oils and spices. It

calls tor a study on the effects of thetr price fluchidions on  communities,

696. Robinson, J. and Redford, XK. (1991). Neotropical Wildiife Use and Conservation.
University of Chicago Press, Chicago.
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697. Schwartzman, 8. and Allegretti, M.H. (1987). Extractive Production in the Amazon
and the Rubber Tappers Movement, Environmental Defense Fund, Washington, DC.

698. - Sheikh, M.I, (1987}, Forest Based Rural Enterprises: Pakistan. RAPA Publication,
FAQ Regional Office for Asia and the Pacific.

A review on the use of raw materials derived from forests Lo create jobs and provide incomes for raral
peaple. Topics coversd include: minor forest produce; village carpentry; Magri - Nannorhops
rtechieans, a palm) products and basketry; wild fruits and uots; medicinal plants; mushrooms; Tannins,
goms, shellac and essential oils; resin indnstry; serculture; bee keeping; and Fodder and forape.

699, Siebert, 5.F. and Belsky, I.M. (1983). Forest product trade in a lowland Filipino
village. Economic Botany, 39(4), 322-333,

700a. Swanson, T. and Barbier, E. (1991) Economics for the Wilds. Wildlife, Wildlands, '
Diversity and Developmens. Earthscan Publications Ltd., London.

An econorrics that properly values the resources of the wilds offers the best long-tenn security for their
futuee. Most of e world™s wild areas bave always heen oed by doead societies who have mamaged
their resoruces sustainably; one important guarantes for their pressrvation is therefore the continued
participation of those conununities i harvesting the benefits of wild land production. The early
chapters of the book provide an introduction 1o the economics of valuation of wild sreas and wild
respurces. The neat chapters examine the value of wild resources in the context of: commmunity
development 1n Africa, wildlife tourisin, sustainahje rainforest use, and poaching. The conclosion of
this multi-authored book argues that 2 comprehensive utilisation strategy for wild resources m neaded
to ensure thair continue sxistence and the continuing fAow of benefite from them.

700b. Swanson, T. (1991). The economics of wildlife utilisation: wildlife as a means of
appropriating natural habitat, LEEC Discussion Paper, DP 91-03. IIED, London.

THa. Tamang, D. {1992), Indr’gemw; Sofl Fertifiry Management in the Hills of Nepal:
lessons from a East-West Tranyect. Research Report Series No. 19, HMG Nepal Ministry
of Agriculture - Winrock International, Kathmandu.

The anthor records details of farmers’ practices o districts of Nepal. Farmers vely on a wide range
of wild pronducts, 26 species of plants are used for making compost and enhancing soil factility.

701b. Weidelt, H.J. (1988}. Growing ratfan in 8E Asia - an ecologically adapted form of
land use. Forstarchiv, 39, 144-150,

& review of the uses of rattans, their taxooomy, distdbotion, morphology, site requirernents,
harvesting, standiog volumes and yields. The teaditional rattan gardens of the Benuag dayeks of E.
Kalimantan are described. This planting of old clearings has resolted in an agroforestry system well
adapted to the mixture of rattan species (Calamus spp., and other genera), forest and fruit teees
structured like a natural forest and yielding a great vapjety of products.

702a. Whitmore, T.C. (1980). Potentially economic species of Southeast Asian forests. Tree
Crops Journaf, 1, 7171-181.

702b, Zhaoguang, L. and Ning, W. 1992, A lpcal resource-centered approach to rural
trnasformalion: agro-based cottage industries in Western Sichman, China, In: Jodha, N.S.,
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Banskota, M. and Partap, T. {(eds.) Sustainable Mountain Agriculture Farmer’s Sirategies
and Innovaiive Approaches. pp 636-650. Oxford and IBH Publishing Co, New Delhi,

The region 1s one of the richest in China for wild diversity. There are over 800 species of animals,
GOOD of plants and 200 of fungi. The paper describes the agricultural strategies of farmers, Many
formerly wild plante are cultivated. Wild pepper produstion, for example, has grown from 320 tonnes
in 1965 to 1322t in 1985, Thete are important markets for various fungi, including songrong
mushrooms (Tocholoma matsutaka). Owver 2000 tonnes are produced yearly, realising s revenue of 100
million yuwan on the 1100 tonnes sold and oot consumed by gatherers. There are difficulties in
marketing from remote regions. Demand for the vegetable tern (Pteridinm aguilinum yar latinsculum)
has grovan rapidly in recent years, and now realises a local valus of 200-500 million yuan on the 500
tonnes sold.
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Chapter Ten

Biodiversity and the Future
of Agriculture

Diverse homegarden, Jave, Indowesia
Photo; Jaules Predy
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10. BIODIVERSITY AND THE FUTURE OF AGRICULTURE

Long term food security for the world’s population will continue to be dependent on wild
genetic resources, Genes from wild plants:and animals have been the source of agricultural
innovation since the beginnings of plant and animal domestication. They remain key to
breeding attempts, both in the context of rescarch carried out by scientists in laboratories and
research stations around the world and brecding experiments carried out by farmers.
Maintenance of biodiversity within agroecosystems is thus essential for the long term
sustainability of agriculture {717; 933). Ncw developiments of biotechnology raise important

issues about the iise of germplasm for agricultural improvement {716).

There are increasingly powerful economic arguments for conserving the world's biediversity
(724; 734; 736-738; 743; 754; 768; 769). There are a range of products found in the world’s
undisturbed écnsystems that are of ﬁ{)tﬂntiai value, smné are currcntly exploited on a smali
scale by Jocal inhabitants; others® economic use are as yet unknown (693; 704; 708; 745;
888}, Loss of species at rates estimated at between 5-10% of total species per decade (754)
may result in significant lost potential for the future. Removal of this biodiversity, largely
through conversion o agriculture, has potentially larpe, long-term cconomic costs  (734;
T47.

Crop Breeding

Wheat, rice, ‘maize and barley make up almost 9% of global production of grain. All have .
benefitted from improvements from wild genetic resources {732 for wheat; 711 for rice; 767
for maize; 764 for oats). The same applics to oot crops (721; 726 for potatoes; 758 for
| sweel polalo; 739 for cassﬁva), oil crops {727; 755 for sunflower), vegetables and pulses
.{766), cucurbits {740), fruits and nuts (731; 762; 763), multi-purpose trees (710), and
commodity crops (703; 748). Iﬁdeed since crop domestication began ten thousand years in
the Fertile Crescent of the Middle East, wild genetic sources have been central to the

production gains that have been achieved.
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Genetic improvement to crops contes through cross-breeding with wild relafives. Ensuring
resistance to fungal diseascs {cg.. rusts of wheats), bacterial infection, viral attack, pests etc.
is 4 continuous process, in which new genetic material must continually be sought to upgrade
the resistance properties of crops (761), For instance, wild germplasm is incorportated into
rice in order to increase resistance to the brown planthopper (730; 765). Yield or nutritional
improvements may increase through breeding programmes. For instance, wild legumes often

have higher nutritional quality compared with domesticated relatives (706).

Breadiﬁg for disease resistance in crops using wild genetic material has been a highly
sucessful enterprise {757). Transfers of what are usually single dominant genes from wild to
domestic cultivars is a relatively simple operation for the plant breeder, Breeding for other
traits, such as yield, using wild genetic material is more complex, but most major breeding
programmes have benefited from mllectinné of wild genetic material {751-753 for sorghums

and millets).

The opportunitics for using wild genetic material in breeding programmes will depend both
on the genctic linkages of the desired property in the wild cultivar amﬁ the breeding
properties of the crop. Those disease resistant gencs that arc not linked to other undesirable
properties may easily be crossed into the crop. However breeding becomes mﬁre complex
if the desired gene(s) are linked to other properiies or 1f they exisl as a series of minor genes
rather than a single dominant onc. Most ..success in intmdﬁcing wild genetic material has
occurred in those crops that are inter-fertile within the crop. Those crops that are
incompatible with wild relatives present more of a problem, although tachniquaé. of genetic

manipulalion and biotechnology offer petentials (748; 757).

Wild genetic resources are often a useful source of genetic adaptalion 10 ecological change.
As agriculture increasingly must be practised in marginal lands, in areas of depraded and
distutbed soil and in cleared forest areas, wild crop relatives with "weedy’ properties {fast
growth, low soil water and nutrient properties etc. ) may be in’ci‘easingly significant. For
instance, wild, ‘weedy’ tomatoes have a number of important characteristics useful for
genetic improvement of commercial varieties (725). Global climate change may also put new

pressures on existing crops. Wild relatives that can cope with uncertain and variable
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environmental conditions found in natural environments may be more suited to new

conditions,

Animal Breeding

Improvement of ¥vestock through breeding with wild relatives has had less success than with
. crops (718). A number of reasons exist. First, sources of wild germplasm are rarer for
animals as many close relatives of domesticated livestock are very rare or extinct; secénd,
disease and pest resistance and control in animals has biclogically different characteristics

‘compared te plants; and finally maintenance of a stock of wild animal genetic rescurces |
presents greater problems (748). Despite this, the process of domestication of wild animals
for economic use remains important (744). For instance, the cross between beef cattle and
North American bison (the ‘beefalo’) is reputedly hardier, while retaining the same meat

guality and productivity (748).

Maintaining Biodiversity

Much of the genetic -diversity on which the improvement and future sustainability of
agriculture must depend is found in the Third World - in and around farmers' fields, in
viliage forests, in grazing lands (702b; 703a, b). The Vavilov centres of biological diversity
include China, India/Burma/SE Asia, South-central Asia; west Asia, Ethiopia; Middle
America and South America (703b and 766 for cases in China).

Although some of this vast resonrce exists in forest reserves and national parks, the most
important component is managed by local farmers or pastoralists, The development,
management and control of this resource is an important current policy concern (729; 734;
746). In situ conservation of wild genetic resources will be key to the maintenance of
economically important biodiversity {702a; 703a; 709; 756). For instance in a site in Mexico
only 12% of the original forest cover remained, but small homegardens were the site of the

greatest biodiversity and the source of most available wild species (7).
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The question of who owns this. heritage, who has contro] of it, and who will profit from if,
is increasingly being asked (719; 735). Food and pharmaceutical companies and conservation
organisations from the north recognise the value of the resouree, albeit for differait reasons.
There are iﬂcrﬁasing attempts Lo ‘save’ this penetic diversity in pene banks and repositories
for future use (712; 722). For instance, the Internalional Board for Plant Geneifc Resources
(IBPGR) has a number of regional germplasm collections and an programme of genetic
conservation (723; 724). Other international agﬁcultural centres are similarly engaged (741

for cowpea germplasm at IITA; 750; 752 for pearl millet at ICRISAT).

But some arguc that the existing legal frameworks are insufficient to protect the rights of the
current resource managers -  farmers, forest dwellers and pastoralists. Removal of
germplasm and its subsequent patenling and commercial use polentially results in the loss of
value of wild products to local people (729}, The management of wild g;:l'lﬂtic resources
through in situ conservation programmes, supported by legal conlrols, is likely to be the most

effective approach in the long term.

Econpmic Value of Biodiversity

Provision of economic incentives for natural resource management are in.creasingly SEET a5
central to the sustainable management of resources use. Effective valuation of wild genetic
resources and the design of appropriate incentives for resource management by local
communities must be key to future strategies for the in situ management of biodiversity (296;

733, T,

The value of diversity can be seen as dislinet to the gross value of biological resources, as
the maintenance of diversity itself may have intrinsic value {296; 564; 705). Valuation of
biodiversity - genetic, species and ecosystem - has to take into account the direct use values,
the indirect use values, the option values and the existence values of diversity (see also 631-

701) for a comprehensive assessment,
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CHAPTER 10: BIODIVERSITY AND THE FUTURE OF AGRICULTURE

702. Altieri, M. and Merrick, L. (198R). Agroecology and in situ conservation of native
crop diversity in the Third World. In: E.O. Wilson and F.M. Peter {eds.), Biodiversity, pp.
361-369, National Academy Press, Washington, DC,

This chapter argues strongly for practical applications of 1o ile conservation of crop genetic resources,
If the conservation of crop genetic resources is to succeed among small farmers, the process must be
linked to rural development efforts that give equal importanes to local resource conservation and to
foud sell-sufficiency and market participativo. A shift in agricultoral development pricrities is needed
towards a focus on Iocal knowledge systemns, the nse of inlernal resoutces and low external inputs to
enhance sustainable production. Incorpomtion of indigenous erops and other native plant germplasm
i the design of self-sustaining aproccosystemns should ensure the mainrenance of local genetic diversity
available to farmers. This approach contrasts with that being carried gut by many intemational cendres,
which cumrently concentrate oo ex gitu conservation of relatively few species. This approach runs the
danger of eroding penctic diversity in the Jong term. If farmers are to participate in international
biological diversity conservation programmes, they mast be compensated fur their offorts and they imost
have access 10 seeds and genetic resources in gen e banks, This reqoires a shift in emphasis of
biodiversify programmes towards farmers' needs and rights and wowards a more integrated view of
agrozcological develupment.

703, Altieri, M. A, Merrick, L.C. and Anderson, M.K. (1987). Peasant agriculture and the
conservation of crop and wild plani resources. Conservation Biology, 1(1), 49-38,

Throuph a review of the literature, this paper explains how traditional farming systems ars composed
of oot ooly of cultivated fisids, but alse the oatural ecosystems whichk surround them. Characteristic
of these agroccosystems 1s both Intraspecific and interspuzific variety, This variety, along with farmer
manzgement of the total agroecosystem, provides an oppochinity for the conservation o fwild and erop
plant genetic esources. In gitu consvrvation allows for e adaptation of plants to the constantly
changing environment and for the crossing of wild and weed specics with cultivars.

In Mexico, the "weed”™ generas, Amarantbus, Chenopodiwm and Brassica are relicd uposn as food
during the four months poor to the malge and bean harvests., These "weeds" glso are an emergency
food supply if kail storins should destroy the crops. In addition to these weeds in fields, examples are
given of the hupdreds of plants collected from natural ecosystems for food, fuel, medicinal and
household items by agrcultural and pastoral pecples throughout the tropics, However, local knowledge
ahout wild resources is being lost with increasing sgpricoftural modzmisation.  Although, as lsrmers
hecome pushed sato marginal lands, they try to revert from modern varieties and inputs back to their
traditional diverse systems and varieties for botter food productivity, Unfortunately, this retorn is
tundered by the logs of traditional crop genetic resonrces, I is therefore recommended that a farmer-
curator system be established where farmers are responsible for the conservation of genstic resources
on-farms in conjonetion with the presarvation of natoral ecosysterns, They should he compensated for
any loss of productivity due to the maintenance of these native varieties. Such funding may come from
developed countries who benefit particafarly from these genstic resources,

704. Arkeoll, D.B. and Clement, C.R. (1989). Potential new food crops from the Amazon.
In: G.E. Wickens, N. Haq, and P. Day (eds.), New Crops, pp. 150-163, Chapman Hall,
London. '

705, Aylward, ]3 (1991). The Ecenomic Value of Ecosys;ems 3. Bielegical Diversity.
LEEC GK 91-03, TIED, London.

104



This paper argues (hat the mainfenance of biodiversity may have intrinsic value; it 15 thersfore
necessary Lo see this as distinct from the gross value of the resource. Valuation of biodiversity must
take inlo account genstic, specics and ecogystem aspects and examine direct, indirect and non-use
values. A loss of a particular species must e assessed aceording to the substinution costs of replacing
its direct use value. The impact of specics Joss on indirect wse value may require the assessment of
species loss on ecosystem procosses. Option values are dependent on the assumption that futre
tdemands for wild products are cartain, but supply is threatened. These values represent the unknown
value of unexploited plant specics for food, medicine, and other uses. Existence values may also be
important in the valoation of biodiversity; this is where people intrinsically value the presence of
endangered species or the existence of diverss forest resources, even if they have no immediate use.

707. Boom, B. (1985). Amazonian Indians and the forest environment. N&rure, 314, 324.

A forest inventory recorded 049 individual trees oceurring in a Aectare of Bolivian forest. The Chacabo
Indians had a use for 75 species (85% of the tofal) or 619 individval trees (91 % of the total).

708. Brucher, H. {1989) Usefild Plams of Neowropical Origin and Their Wild Relatives.
Springer-Verlag, London.

This comprehensive referenes text lists information on the ecology, momphology, prodhction, pests and
economics of over 170 nectropical plants. The book is divided inte wn parts ag fallows: Carbohydrates
from Roots and Tobers; Farinaceous Plants: Protein Plants; Oil Plants; Palms; Industrially Used Plants;
Aromatics, Narcoties, Stimulants, Spices, Some Neotropical Timber; Tropical Pasture Plants: and
Aromatic snd Fleshy Fruits. The suthor stresses the fact that many major staple products-of the world
{eg. maize, cassava, polaloss} originated in the noolropics and that many other nectropical plants also
possess great patentials for food production and pest resistance; howeyer, stch potentials are b danger
due to deforestation.

709. Brush, $.B. (1991). A farmer-based approach to conserving crop gerniplasm. Econotic
Botany, 45(2), 153-165.

This article advocates a programme of ig situ consesvation of crop gertoplasm by farmers, Four
categaries of germplasm exist: wild crop relatives, semi-demesticdted crop relatives, perennial species
and land races of ancestral crop speeies. The final category is concentrated upom in this paper.
Conservation by farmers is less sxpensive than storage in gens banks. Also whils in fields the plants
are able to evolve and adapt ta the prevailing envirommental conditions. Cage studizs from Mexico,
Poeru and Thailand illustrate that degpite the introdpction of modem varieties of crops, favmers still
maintain traditional varieties. These traditional varieties continus to be cyltivated because their taste
is preferred and at times they earn a higher price tn [ocal markets. Guidelines for the implsmentation
af in situ conservation are piven. It should complement gx situ conservation; have minimal outside
intervention; Follow farmers’ curtent conservation strategies; improve farm income; and cooperate with
international, national and regionmal conservation programmes.  Also described ars the bypes of
ingtitutional and policy frameworks needed (o develop in situ consapeation,
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ralated 1o germplasm collection and storage are identified along with potential strategies to address
thent,
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Chapter 1 provides the rationale for gene banks; the reasons for loss of genetic diversity are briefly
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2 explores the rapid replacement of varietles, bresding strategies emploved to make vaneties more
resilient to envircunental challenges, and seed-production systems. Chapter 3 covers the history of
germplasm preservation and exchange, from hotanical gardens to modern cold-storage units. Chapter
4 considers the principles of germplasm collection and prescevation of natural areas for wild relatives
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although official statistics show that national per capita consemption of wild pame is only one percent
of total meat consumption, this figure in rainforest comumnnities can bo as high a5 70%. Rodents with
high reproductive rates are most often caught. Taking into account aquatic animals, data from FAQ's
provisional food balance shects {1972-1974) show thut 62 coundrias receive at least 20% of total per
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Health Organisation estimates that TO-80% of the population in Jess developed countries rely on
traditional plant remedies. Also of 54 drugs listed in a UN survey for tse in developing countries, 20
ware derived from wild species, with ansther 20 also wild, but able {o be cultivated. An additional
henefit of wild species is as 2 genetic resoures to improve crop yields of to provide disease and drought
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From data on per capita foud supply contained within the FAOs Food Ralance Sheets 1979-1981, the
authors found fat 103 species comprise 30% of the recorded nations® food supplies. Provious estimates
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Major germplazsn mainienance centres in Indis are listed. Crops covered include cowomll, arecanuf,
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Following a general account of germplasm collected in Zimbabwe in 1952 vnder the auspices of
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maturing (sound) tYpe is adapted to low {350-600 mny) rainfall regions of northern Senegal, whils the
lste maturing (sanio) type s adapted to the high (900-1200 nun) rainfall regions of the south. The
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Examgples of wild crop relatives an d Jandraces are provided; some have survived in alpine ecological
niches, whereas others are known only through historical records. A large degree of diversily still
exisls in certain crops such as fruil, certaln vegetables, condiments and medicinal plants.

760. Scholies, R.E. and Raffauf, R.F. (1990), The Healing Forest: Medicinal and Toxic
Plants of Northwest Amazonia. Dioscorides Press, Portland, Oregon, 1T5A.

This hook draws topsther information on over 1,400 species and variants of medicinal and toxic plants
based upon ressarch in Northwest Amazonia and experience in phytochemistry. In addition o botanieal
descriptions, details are given of their uses and chemical compositions. Families of these species are
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- Bivlogy, 8(1), 33-42.

763. Spiegel Roy, P. (1986). Domestication of fruit trees. In: Barigozzi, C. (ed.). The
Origin and Domestication of Cultivated Plans. Elsevier, Amsterdam, Netherlands.

Fruit tree domestication prabably began in the 4th millenium BC with collection from the wild and the

domestication of those specie 5 mast easy to propagate vegetatively, such as grape, olive, date, fig and

hanana, or those which exhibit polyewhryony, such as citrus fruits and mango. This was followed by

dimestication of some seed propagated types such as almond and self-fertile Prunus spp. Further
* species were domesticated with the development of budding and grafiing techniques.

764. Valentine, J. (1987). Breeding cereals of high nutritional quality with special reference
to cats and naked cats. Aspects of Applied Biology, 15, 541-548,

Improvement of cats through breeding is considered and strategies such as the use of wild relatives
Avena sterilis and A. moaroccan for introducing genes for quality traits are ezamined,

765. Velusamy, R, (198R). Resistance of wild rices, Oryza spp., Lo ihe brown planthopper,
Nilaparvata lugens (Stal} (Homopiera: Delphacidae). Crop FPreteciion, 7, 403-408.

Of 128 wild rices {D.nrza spp.) sereened for resjstance to Nitspanwata lugens in greenhouse tests in
India, &3 were resistant (o the pest,

766. Wang, M. and Sun, Y.W. (1987). Fruit tree and vegetable germplasm in arid and
semi~arid areas of northwest China. Plant Generic Revources Newsfetier, 72, 17-19. '

Attention is drawn to the rich reservoir of truit tree, vegetable and cucurhit gecmplasm {including wild
species) to be found io the arid and semi-and regions of north-west China and Tibet. These inclyde
Diospyros, apricot, peach, walmd, almond, melon, Allium, Hemerceallis and Lilivm species, the last
2 baing sxten a5 vepetables.

767. Wilkes, H. (1972). Maize and its wild relatives. Science, 177, 1071-1077.
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769, Wilson, E.O. (1988). The current state of biological diversity. In: E.O. Wilson and
F.M. Peter {eds.), Biodiversity, pp. 3-18 , National Academy Press, Washington, DC.

This opening chapter of this multi-authored book sets the scene for 1 wids ranging discussion in the -
following 57 chapter and 500 pages. Wilson reviews some of the current thinking on the magnifuda
of hiodiversity. By concentrating on tropical moist forests, the most species rich of habstats, the threats
to hiodiversity are oullined.
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CHAPTER 11: NON-TIMBER FOREST PRODUCTS

This section compiles a range of material under the broad heading of Non-Timber Forest
Products (NTFPs). This is a catch-all term ﬁ:)r. {the huge range of products that are derived
from forest or woodland systems, that are net limber prnduﬁts - the conventional concemn of
forest. This range of products has been widely discussed in the previous sections of this

bibliography. This section concentrales on broad overview pieces and area specific listings.

Much of the rescarch documented in this section concenirates on taxonomic descriptions and
listings of the range of NTFPs. This gives an indication of the huge diversity of products
available in forest systciﬁs. This contrasts dramatically with {he conventional concentration
of agriculture or forestry on a very limited range of species. The Victorian taxonomic
tradition is insulficient to explain the key issues of the social role of forest resources, the
gconomic contributions of NTFPs or the ecological relalionships between different

components of a forest, woodland or agricultural ecosystem.

As Professor John Lawton of Tmperial College has commented: "ff you collected all the
species from a hectare of forest, vou'd go bankrupt, and alf vou would have would be a list;
not even a shopping list. You wouldn’t be able to trace an economy through it; it would be
ifke trying to reconsiruct how a city works from a residential telephone diveétory”. Tn other
words, it is insufficent fo know only about species diversity, we must begin to understand

interconnections and functional processes of ecology and economy.

This chapter inciudes papers covering a wide range of issues relatin g to the availability and
use of NFTPs. Itincludes a wide ranpe of country-based resource inventories and catalogues
eg. Jordan 772; Pﬁkistan 773, Egypt 843; Burking Faso 831; Ghana 770, 859; égypt 793;
Philippines 793, 860, 875, 922; Banglﬁdf:sh 810; Ethiopia 830; Poland 839; Zimbabwe 840,
%29; Finland $67; Ukraine 866; Venezucla 853, 834; India 8§45, 876, 918, 920, 923; Uganda
842: Canada 869, 936; Chile 881; Cote D’Ivoire 882; Gambia 925‘; Vanuatuy 901; Nigeria
891; Camercun 890, 934, 935; Botswana 884; Malawi 940). There are also general regional
overviews of NTFPs {(eg. for Africa 792, 898, 90; for Amazonia 930, 931; West Africa 798;
Malay Peninsula 797; Southern Africa 804; East Africa 846; S E Asian Forests 803; Andes
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80G: Latin America 822, 862).

Some focus more on traditional food uses (822, 824, 827, 914, 915) and others on econemic
aspects of wild plants (782, 791, 888). Many studies combine ecological and ethno-botanical
aspects with respect to particular plants (eg. Balanites in Rajasthan 774; figs in Kenya 783;
palms in Brazil 801; African breadfruit 814; palins in Indonesia 834; wild mango in
Indonesia 789; wild cucurbits in Nigeria 900: Aguaje in Peru 903; Ameranthus in Tanzania

927). One notable study comprises a world compendium of forest institutions {851).

Yet these simple listings of NTFPs give little indication of importance or function. Does it
matter if a parlicular species poes extinct in any area? Will this affect ecological relationships
. and the production of other NTEPs or forest resources? Is a particular NTFP cconomically
valuable, now or potentially in the future? Is it worth investing in conservation for all species

or only certain key species?

These dilemmas are difficult qucstions to answer. Research on NTFPs must therefore
combine thorough taxonomic work of available resources with ecologicat studies of functional
ecosystem interrelationships and economic analyses of the role NTFPs play in people’s

livelihoods.
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776. Abbiw, D.K. (1990). Useful Plants of Ghana: West African Uses of Wild and
. Cuitivated Plants. Intermediate Technology Publications and The Royal Botanic Gardens,

Kew, UK.

This is a compilation and discussion on a large number of plants; some 2500 scientific names are
included in the index. Uses are de scribed in the 12 chapters under the headings: Forests and
conservation (forest reserves; timber trees; minor forest preducts; protective functions); Food and
fodder {cereals, roots, tubers, ete.) legumes; vegetables; fruits; beverages; spices, ctc.); Indusirial or
cach crops; (cocea; coffee; palms; fibres; sugar; rubber; spices); Building and construction;
Furnishings; Fuel {fuslwood; charcoal); Tools and crafts fincluding msical instruments); Fotions and
medicines; Poisons, tannin, dyes, ete.; Amenity landscaping and gardening; Weeds; and Plants and soil
nutrients. Four indexes are provided: local {(Ghanaian) names, common (English} names, scientific
names, and general.

771. Adekunie, A.O. (1971). The nen-timber forest resources of fhe high forest areas of
Nigeria. Nigerian Journal of Forestry, 1(1), 12-16,

772, Al-Eiswi, D.M and Takruri, H.R. {1989). A checklist of wild edible plants in Jordan,
Arab Guif Journal of Scientific Research, B: Agricultural and Biologicel Sciences, 7, 79-101.

A checklist of 142 species of edible wild flowering plants has been prepared on the basis of speciivens
collected from different parts of the country and information on local foosd habits, The taxa recorded
belimg to 84 genera and 28 families. English names, Arabic names and the edible parts of the plants

are given.

773, Ali, 5.1, (1986). Under-exploited economic plants of Pakistan. Journal of Arid
Envfmnmem, FII), 1725,

774. Amalraj, V.A. and Shankarnarayan, K.A. (1986}, Ecological distribution of Balanites
roxburgii Pl. in arid Rajasthan. Journal of Tropical Foresiry, 2, 183-187.

The tree accurs wild and is common on roadside and on figlds, Pruits are an important source of food.
Yield measurements from four areas are recordad.

775. Anon. (1949). Utilization abstracts: Indigenous food plants of West Africa. Economic
Botany, 3, 436-444. Reprinting of taxt from F.R. Irvine, Jowrnal of the New York Botanical
Garden, 49,225-2306.

‘'The wild and cultivated species pative to Africa and their uses are reviewsd. The species are
categorized as follows: edible fruits and seeds; cooked fruits and the Jike; edible legumes; foliage
crops; cereals; root crops; spices and heverages,

776. Arenas, P. and Giberti, G.C. (1987). The ethnobotany of Odontocarya asarifolia
{Menispermaceae), an edible plant from the Chaco. Economic Bowany, 41, 361-369.

This medium-sized Hana grows 1n semi-arid woods of the western central Chaco region of Argentina
end Paraguay. Sharply contrasting with the well-known medicinal and toxic properties of many taxa
in the family, the stems of this planl are cooked and consumed as a vegetable by saveral Amenindian
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ethnic proups of the region {Mataco, Choroti, Toba-Pilaga, Chulupi and Pilaga). Collection,
preparation and conswnption of the plant are described, Vernacular ninmes, a summary of local myths
concerning the origin of this creeper, an illustrated anatomical descriplion of the stem, and some

ceological and morpholegical dats are provided.

777. Arnold, T.H., Wells, M., and Wehmeyer, A.8. {1985). Khoisan food plants: Taxa
with poteatial for future econcmic exploitation. In: G.E. Wickens, J.R. Goodin, and D.V.
Field {eds.). Planis for Arid Lands, Proceedings of the Kew [nternational Conference on
Economic Plants for Arid Lands 23-27 July 1984, pp.69-86, George Allen and Unwin,
London. '

Sixty-six species of plants collected by the Ehoisan are presenved for developioent as foods in arid
areas. Their nutritional composition, parts ased, vields and potential for domestication are described.
The following research needs are identified: further descriptions of species their nutritional content,
growth requirements and shudies for domestication. '

778, Awasthi, A K, (1991), Ethnobotanical studies of the Negrito islanders of Andaman
Islands, India - The Great Andamanses. Economtic Botany, 4512), 274-280. -

This ethnobotanical survey of the Great Andamanese lists 89 species 85 well as their uses. Thirty-thres
are tood plants, while 20 are medicinal,

779, Balick, M.I. {1979). Amazonian oil-palms of promise: A survey. Economic Botany,
3311), 11-28.

780. Balick, M.J. {1984). Ethnobotany of palms in thc Neotropics, Advances in Economic
Botany, 1, 5-23,

781. Balick, M.J. (1985). Useful pla'nts of Amazonia: A resource of global importance. In:
G.T. Prance and T.E. Levejoy {eds.), Key Environments: Amazonia, pp. 339-368, Pergamon

Press, New York.

782, Balick, M.]. {198¢). Systematics and economic botany of the Oenocarpus-Jessenia
{Palmae} Complex. Advances in Economic Botany, vol. 3, New York Botanical Gardens,
New York, '

783. Beentje, H.J. (1988). Fig trees (Ficus, Moraceae) of Kenya. Journal of the East Africa
Narural History- Society and Narfena! Museion, 76, 53-76.

An illustrated aceount is given af 31 wild Fiens species, with & key to identification, descriptions und
distribution maps. Many of the wild species ars sources of edible fruits, timber and fbre; some have
medicingl uses.

784. Benk, E. {1987). Information on some lesser-known wild fruits. Gordian, 87, 226-227.

Information is provided on the origin, botanical character and uses of Sorbos torminalis, \-’ﬁ:cini_um_
macrocarpon {eranberrv}, Rubus chamaemonts (cloudberry), Mahonia gquifoliom, Sorbus aga, Prunus
padus, Prunue aviem, Malus purpurea, Chosnomeles japonica {Japanese quince), and Cotoneaster

integerrimus,

785. Berlin, B, and Berlin, E.A. (1983). Adaptation and ethnozoological classification:
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Theoretical implications of animal resources and diet of the Aguaruna and Huambisa. In:
R.B. Hames and W, T. Vickers, {eds.}, Adaptive Responses of Native Amazonians, 301-323,
Academic Press, New York.

786. Berlin, B., Breedlove, D.E. and Raven, P.H, (1974). Principles of Tzeltal Plant
Classification: An Introduction to the Botanical Ethnography of a Mayan-Speaking People
of Righland Chiupas. Academic Press, New York.

787. Bhatt, D.D. (1977, Natural History and Economic Botany of Nepal. Longman, Lid,

788. Biswas, S and Bhuyan, T.C. (1983). On the identity of some food plants of Garo Hills,
Meaghalaya. Indian Journal of Forestry, 6, 208-213.

Twenty-eight food plant species are listed incloding: Dillenia pentagyna {lesves and flower buds),
Banhinis malabarica and B. purpurea (leaves), Stereospermum personatum (leaves), Premnalatifolia
fleaves), Artocarpus heterophyllus (fruit and seed}, A. chaplasha (fruit), Bambuss haleooa (shoots) and
Dendrocalamus hamiltonii (shoats).

789. Bompard, 1.M. (1988). Wild Mungifera Species in Kalimantan (Indonesia) and in
Mafaysia. Report prepared for IBPGR and I[IUCN-WWF, Gland, Switzerland.

790. Boom, B. (198%). Use of Plant Resources by the Chacoba. Advances in Economic
Botany, 7, 78-96.

791. Baom, B.M. and Moestl, §. (1990). Notes on economic planis. Ethnobotanical notes
of Jose M. Cruxent froimn the Franco-Venezuelan expedition to the headwaters of the Orinoca
River, 1951-1952. Economic Botany. 44, 416-419.

Fifty-three plant species for which . M. Cruxent obtained plant use dats during his expedition to the
sources of the Ormoco River in 1951-32 are listed under the headings: food, fuelwoud,
medicinal/bicactive and technology, together with local names and, in most cases, indications of their
particular use.

792, Booth, F.E.M. and Wickens, G.E. (1988). Non-Timber Uses of Selected Arid Zone
Trees and Shrubs in Africa. FAQ Conservation Guide 19, FAQ, Rome.

This guide compiles the available information on 27 species of arid zone iress and shrubs. The
following information is given for each species: botanical and wvernacular names, distribation,
deseription, main uses, other uses, economic importance, climate found, site, life cycle, pests and
disease, seed supply, agronomy, vield, sociological fmctors, production potsntials, processing,
development constraints, recomumendations for research and references. Illustratioms of some species
are also included. These species are multipurpose and the majority are wild. Many contribute to the
nutritional well-being of communities and some are famine foods. Various tables are given for
putritional values, chemical compositions and amine acid contents. It 15 20ted that five Faidherbiy
albida trees produce more erude protein than a hectare of groundnuts, Further research on these
species is stromgly recommended because of the contributions they make to houssholds and of their
ability to grow on marginal lands. '

793. Boulos, L. (1989). Egyptian desert plants with promising economic potential. Arab
Gulf Journal of Scientific Research, 7, #1-108.
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A general survey of the desert plants of Egypt wus carried out bused on available literaiore and fleld
observations. An annotated list of species (by family) is presented comprising edible, forage, medicinal,
fibre, fuel, oil, resin, wax and tanstuf¥ plants.

794. Brenzinger, M. {1990), Trees and grasses as rudiments of life. Use of wild plants in
Kenya. Mitteilungen der Deutschen Forschungsgemeinschaft, 1, 10-14.

An important indirect use of flowering plants iz in beckeeping and honey honting. Yaaku and
Mukogodo beekeepers know 93 nectar sources, and can recopnize the taste of honey from them. 1n the
Mukogodo district, 48 pollen sourees are known, and here honey is used to make beer, or is eaten as

a food.

795. Brown, W.H. (1918-21), Minor Products of the Philippine Forests. Burcau of Forestry
Bulletin, Manila,

796. Brucher, H, (198%). Usefil Plants of Neotropical Origin and their Wild Relatives.
Springer Verlag, Berlin.

This book examines the origin, bistory of domestication and morphology of over 160 species of
neotropical onigin cumently grown for food, fodder, timber and industetal purposes. Root and tuber
crops, cereals, prain legumes, oilseed plants, palms, (ibre and latex crops, aromatic, nercotic, stimulant
and spice crops, timber crops, tropical forage grasses and legumes and aromatic and fleshy fouit crops
are considersd in frn. Biotechnological methods for impraving their productivity are also discussed.

797. Burkhill, L.H. {1935). 4 Dicrionary of Economic Products of the Malay Peninsuia,
Crown Agents for the Colonies, London.

798. Burkhlll F. {1985). The Umr”us' Plants of West Tropical Aﬁ'ma Royal Bt}tam-:: Gardens,
Kew, England.

799. Burley, 1. (1983). Bibliographic Sources of Lists of Multi-purpose Trees and Shrubs.
In: Resources for Agroforestry Diagnosis and Design, ICRAF, Nairobi.

800. Carlewitz, P.G. von (1936). Multipurpose Trees and Shrub Seed Directory, ICRAF,
Natrobi, Kenya,

801. Cavalcante, P.B. (1977). Edible palm fruits of the Brazilian Amazon. Principes, 21(2),
97-85.

802. Chin, 5.C. (1986). Traditional Uses of Forest Products. Paper for UNESCO-MAB
Workshop on Advances in Tropical Forest Ecological Research and Relevance to the
Management of Forest Resources in Southeast Asia, Kepong, Malaysia.

803. Chuntanaparb, L., Sri-Aran, and Hoamuangkaew {1985). Non-Wood Forest Producis
in Thailand. FAQ, Bangkok,

834, Coates-Palgrave, K. (1988). Treey of Southern Africa. 5th edition, Struik, Cape Town,
South Africa.

805. Cobban, J.L. (1968). The Traditional Use uf Forests in Mainland Southeast Asia,
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Papers in International Studies (S.E.A. series No, 5), Center for International Studies, Ohio
University. '

806. Correa Q., J.E. and Bernal, H.Y. (1989), Especies Vegeiales Promisorias de los
Paises del Convenio Andres Bello. Tomo 1 ¥ 11, Programa de Recursos Vegetales del
Convenio Andres Bello (PREVECAB) Secretaria Ejecutiva del Convenio Andres Bello
{SECAB}, Ministerio de Educacion y Ciencia Espana, Bogota, Colombia,

These volumes are an incredible collection of information on promising plant species pative to the
Andes, A tatal of twelve volumes of these plant inventories will he produced by the member countries
of the Andres Bello Agresment {Boliviz, Colembia, Chile, Ecuador, Spain, Panama, Peru and
Venezucla), The nujority of the species contained within the volumes are wild, underutilized, Little-
known and have economic potential. From existing documents and interviews with cxperts, the
following information on the plants is given: botanical family, sclentific and common names,
geographical distribotion, ecology, food, medicingl and cconomic uses, chemical composition,
pharmacelogical properties, toxicity and bibliographic references. The sbove is also contained within
a corputer databass, For species which have been more thoroughly researched, separate monographs
have hesn writien.

807. Crofts, T. {1987). The Return of the Wild. Friendly Press, Stonesfield, UK,

808. Dalziel, J.M. (1937). Useful plants of West tropical Africa. In: J.M. Dalziel and I.
Hutchinson (eds.), The Flora of Tropical West Africa, Crown Agents for the Colonies,
London.

809. Danin, A, (1972). A sweet exudate of Hammada: another source of manna in Sinai.
Economic Borany, 26, 373-375.

This article explores an explanation of fhe biblical manna. On shrubs such as Hanuuada galivomica,
Anabgsis setifera, and Tamarix nilotics appear sweet droplets with an insect’s exoskeleton attached.
This species of insect is not wentified; however it is thought that the ingects Trabuling mannipara and
Najacoecus serpenting produce the secretions which crystallize i ait, The muanna appears duging the
rains, ogcurring every five to ten years.

810. Das, D.K. (1987). Edible Fruits of Bangladesh Forests. Bulletin Plant Taxonomy
Series, 3. Forest Research Institute, Chittagong.

Duscriptions are given of 60 plants (canes, climbers, palms, shrubs and trees) with edible fruits, with
infortnation on habit, distribution, and froit appearance, preparation for eating and ripening times.
Common and scientific names (with indexes to each) are included.

811. Duke, J.A. {1970). Ethnobotanical observations on the Choco Indians. Economic
Botany, 24(3), 344-366.

812. Duke, J.A. (1975). Ethnobotanical nh&twau@ns on the Cuna Indians. Economic
Bovany, 29, 278-283,

813, Dunn, F.L. (1973). Rainforest collectors and traders, a study of resource utilization

in Modern and Ancient Malaya, Monographs of the Malaysian Branch Royal Asiatic Society,
Ne. 3, Kuala Lumpur.
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814. Ejiofor, M.A.N., Obiajulu, O.R. and Okafor, J.C. (1988). Diversifying utilities of
African breadfruit as food and feed. fmternational Tree Cropy Journal, 3, 125-134.

The African hreadfruit tres, Treculia africana subsp. afocana, is well known in Migepa as & source
of food, fodder, Tuslwood, pulp and paper, The tree is grown in compound fams near homesteads and
aroand fields as well as growing wild in tropical rain forests. Data is given on proximate analysis of
nutrient contents for processed sceds, husk and pulp.

813. Fanshawe, D.B. {1967). The vegetable ivory palm Hyphaene ventricosa its ecology,
silviculture and utilization, Kirkia, 6, 105-116.

816. FAO {1967). Lists of Foods Used in Africa. FAQ, Rome.
817. FAQ (1982), Fruit-bearing forest rees. FAQ Forestry Paper No. 64, FAQ, Rome.

818. FAD (1983). Food and Fruit-Bearing Forest Species, 1: Examples from Eastern Africa.
FAQ Forestry Paper 44/1, FAQ, Rome.

Monographs of 40 wild {ood spectes are given. Common and bolanical names are given along with
information on thess species’ habitats, abundancs, uses, collection, cultivation, mutritional values and

economic potentials.

819. FAO (1984). Food and Fruit-Bearing Fovest species. 2. Examples from Southeasiern
Asta. FAO Forestry Paper 44/2. FAO, Rome.

The ecology, uses, nutritional values and peopagation of 70 Soatheast Asian food species are detailad.

820. FAQ (1985). Broadening the Food Base With Traditional Food Plants. Expert
Consultation on Broadening the Food Base with Traditional Food Plants. Harare, Zimbabwe,
16-23 November 1985, Food Policy and Nutrition Division, FAO, Rome,

821, FAQ {1985). Non-Wood Forest Products in Thailand. Field Document 5, RAPA,
Special study on forest management, afforestation and utilization of forest resources in
developing countries. FAO, Bangkok.

822. FAO {1980), Food and Fruit Bearing Forest Species. 3. Examples from Latin Americi,
FAQ Forestry Paper 44/3, FAQ, Rome.

This volume introduces ¥4 Latin American food species which ars wiilized by rural corumunities,
Their uses, seology, nutritional composition, caltivation and sconomic potentials ars presented along

with photographs and illustrations,

823. FAOQ (1986), Yearbook of Forest Products, 1974-1983. FAO, Rome.

824. FAO (1986). Focus on traditional food plants. Food and Nufrition, 12, 2-57.

This 1ssue features articles based on a selection of the papers presentzd at 8 consultation on traditional
food plants and their role in broadening the food bass (see 820). (1) Imtrodiction: promaotion of
traditiamal food planes; (2 Bradeniog the food hase o Africa; the potential of teaditional food plamts;
{3) A poté on traditional food plants in East Africa: their value for nutrition an d agnculture; {4}
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Socioeconomic factors in food production and consumption: a study of 12 houscholds in Wedza
Comomunal Land, Zimbabwe; (5) The tmportance of wild fruits For peasant houssholds in Zimbabawe;
{6) Processing and preserving traditional plant fouds in Zambia; (7} Some issues in feeding African
urban areas. The review focuses on food evops adapted to arid, semi-arid and subbumid environments
of eastern Africa,

825. FAOQ (1987). Restoring the Balance: Women and Forest Resources. FAQ, Rome, Ttaly,

This publication provides a general introduction o e dependence of women on forest resources.
Women are tesponsible for the collection and manapement of tree resources tor food, fodder, fuel,
household items and incomes more so fhan men. A study in Utter Pradesh, India found that 33% of
women®s income was derived from forest and common land, For poor women, thess areas are relied
upon fur 45% of total incoine. Men, on the other hand, roly upon off-farm employment for 59% on
their income and oaly obtain 13% of it from  forest and common land., However, access to bres
products is diminishing due to deforestation, new technologies and development projects which ignore
women's use of such resourees. In order to remnedy such situations, it 15 ecommended that women
be consulted on their nesds and knowladge of the local resources for the planning and implementation
of forestry development projects. Examples of women’s participation in forestry and reforestation
projects from 10 countries ars given.

826. FAO (1987). Promoting 'Under—arpmffed Food Plants in Africa: A Brief for Policy
Makers. Food Policy and Mutrition Division, FAQ, Rome.

827. FAQ (1988). Traditional Food Flants. FAQ Food and Nutrition Paper 42. FAO,
Rome,

This s an important reference mannal for those working in Eastern Africa. It provides informuation on

110 species of staples, lerumes, vegctables, fruits and pilseeds regurding Lheir uses, ecology and

cultivation with smphasis on their matritional value. Tn addition to the deseriptive material on plants,

an istraduction by human food and nubrition is given placed in the context o T the conditions found in

Eastern Africa. There is a comprehensive annex of important "Research Conticls and Germplasm

Sources” throughout the world and another which arranges the 110 species accordiag to food group,
_ babitat and degres of domestication,

828. FAQ (1989). Utilization of Tropical Foods: Trees. Food and Nuirition Paper 47/3.
FAQ, Rome.

829, FAOQ (1990). Utilization of Tropical Foods: Fruits and Leaves. Food and Nutrition
Paper 47/7, FAQ, Rome.

830, Floc'h, E. Le, Lemordant, ., Lignon, A. and Rezkallah, N. (1985). Eihnobotanical
practices of the Afar populations of the middle valley of the Awash (Elhiopia}. Jowrnal of
Ethnopharmacology, 14, 253-314.

One hundred and nine plant species (in alphabetical order of familics) are listed with their medicinal,
edible and other uses. Local names and the plant parts used are given.

831. Ford, R.E. 1591. Ethnobotany of the Kurumba, Mossi, and Fulbe/Rimmazybe in
Sahelo-Sudanian Northern Yatenpa, Burkina Faso. Submitted to Econamic Botany, 1991.

This paper examines the vses of wild plants by five ethnic groups {pastoralists and farmers) in Yatenga,
Burkina Faso. In this area populations had been increasing, village areas grew and overlapped with
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ane another. The result was a loss of bush areas and wetlands from which wild plants were collected.
Most villagers wers acutely aware of the disappesrance of many wild species which they had collected
for purposss ranging from practical o spintual. They were particuladly important during the pro-
harvest hunger season and doring famines. As rainfall in the ares had been declining over the years,
any of the famine foods were becoming scarce.  Wild plants were also relied upon for medicines and
Wwere not always distinguishable from food species.  Plants also served the purpose of "ecological
indicators" allowing the people to identify specific soil and water conditions. When asked, villagers
preferred pulti-purposs tree species such as Acacin albida, Butyrospermum parkii, and Adansoniy
digitata. The author emphasises the urgent need to preserve these wild species and Jocal knowledge
of them and argues that such knowledge can be applied by agricultoral development.

832. Fox, R.B. (1952). The Piratubo Negritos: their useful plants and material cultore.
Philippine Jownal of Science, 81(3-4), 173-414.

833, Fox, F.W. and Norwood Young, M.E. (1982}, Food from the Veld: Edible Wild Plants
of Somhem Africa, Delta Books, Johannesburg.

834. TFox, 1.1. {1977). Harvest of the Palm: Ecc;r.fﬂgmat Change in Eastern Indonesia.
Havard University Fress, Camhndgc Massachusetts.

835. Foxworthy, F.W, (1922). Minor forest products of the Malay Peninsula, Malayan
Forest Records, 2, 151-217,

836. Gbile, Z.C. (1983). Indigenous and adapted African vegetables. In: Proceedings of the
Sixth African Symposium on Horticultural Crops, Tbadan, MNigeria, 19-25 July 1981, the
Horticultural Society of Nigeria (HORSTON) and the Federal Ministry of Science and
Technology {Acta Horticulturae, 123, 7},

837. Ghate, V.S., Apte, V.V. and Vartak, V.D. (1988). Promising economic potential of
shemul {Bombax ¢eiba L.) as a tuber crop. Indian Journal of Forestry, 11, 158-139.

The shemul twber compared well with several of the other species in moisture, carbohydrate, protein,
fat, mincral and energy contents. A high Cu content, beneficial for rural or tribal comununities, 1%
noted. The species has abundant natural regeneration, [eaves palatabfe as fodder and high rates of secd

production.

838. Gianno, R. (1981). Netes on some minor forest products. Malaysian Forester, 44(4},
566-568,

839, Glowacki, 8. (1988). The basic raw material of forest fruits in natural stands and
planiations in Poland. Nerwegian Journal of Agricultural Sciences, 2, 151-152.

An assessiment 15 made of the resovrces of wild bush and berry fruits, their gecgraphical distiibution,
their productivencss and export potential. Vaccinium myrtillus is the principal export species at present
{producing over 30,000 tyear). Other crops, listed in descending order of production, include Buines
species other than raspherry, Surbus aucuparis, Sambocns pigrs, Prunus spinoss, Rosa species,
Cratacaus species, Vaccinium species, Oxyeoccus guadripetalus and Fragaria vesca.

840. Gomez, M.I. {I1988). A resource inventory of indigenous and traditional foods in
Zimbabwe, Zambezia, XV(i), 53-73.
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Given the diversity of food species traditionally used in Zimbabwe and the Jisappearance of many of
these species, the author provides an inventory of food species which ars currently in vse.. This
resoUrce inventory of specics and theit preparation and uses comprises: cercals, legumes,” muts,
oilseads, vegetables, mushrooms, wild fruits, fish, game, insects and processed and composite foods.
Of these species, 20 species are wild vegetables, 42 species, wild fruits, 29 insects; 4, edible grasses
and one wild finger millet. The author notes that when fruits disappear, villagers often cannot afford
to buy substitutes in the market. The paper recomsneads that these species be comserved, their
production be improved, and that indipeacns knowledge be documented.

841. Gomez-Pompa, A, and Kaus, A. (1987). The Conservation of Resotirces by Traditional
Cuftures in the Tropics. Paper presented at World Wilderness Congress, September, 1987,
Estes Park, Colorado.

This article highlights (be Mayan Indians wha bave baen able to support populations of 500 people per
square kilometre while meintaining hiological diversity. The authors argue that humans can utilize
forests while maintaining biodiversity. As evidence they point to the number of economically vsaful
species which are found near ruins and which grow in chunps suggesting their menagement. These
same species ars still in use by Mavans today. Hypotheses for the abundance of these useful specics
near fuins and in clumps include: the stands are naturl, arose by accident or deforestation, or were
man-made or a mixture of these. The authors support the man-made hypothesis becanse of the many
present day management stratepies of the Mayans., Such strategies include: selection, protection and
introduction of useful specios. Twenty-six species with their principle uses and the method of
managemeant are listed with references.

842. Goode, P.M. (1989). Edible Plants of Uganda: The Value of Wild and Cultivated
Piants ay Food. FAQ Food and Nutrition Paper 42 /1, FAQ, Rone.

This goide for local agrienlmral and extension workers provides information on the traditional and witd
foods of Uganda (cereals, roots, green leafy vegetables, fiuits and legumes).  Vegetables are
emphasized with details of their growth in home gardens, consumptios, preparation, distribution and
folklore. An inventory of species is listed and further descriptions are provided of sslected speciss.

843. Goodman, 5.M. and Hobbs, J.H. (1988). The elhﬁcbotany of the Egyptian Eastern
Desert: a comparison of common plant usage between two culivrally distinct Bedouin groups.
Journal of Ethnopharmacelogy, 23, 73-89,

844. Gunatilleke, N.T.A.1J, (1991). Underutilized food plant resources of Sinharaja rain
forest in Sri Lanka. In: fmternarional Symposium on Food and Nuirifion in the Tropical
Forest: Bioculniral Interactions and Applications to Development, 10-13 September 1991,
UNESCO, Paris.

The Sinharaja rain forest of Sri Lanka is a world herilage site. Previously, neighbouring communities
used at laast 53 species for food, medicines-and household items. Many of these plants are threatened.
Ten of the wild specics were identified for domestication for management in boffer 2ones and home
gardens.

845. Gupta, T. and Guleria, A. (1982}, Non-Wood Forest Products in India. Indian Institute
of Management, Ahmedabad and Oxford and IBH Publishing Company, New Delhi, India.

846. Gura, S. (1986). A note on traditional food plants in East Africa: their value for
nutrition and agriculture. Food and Nutrition, 12(1), 18-26.
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847 Hammermaster, E.T. (1981). er.’cig{? Forest Inventory of Bangladesh. FAQ Field
Document, No. 5. FAQ, Rome,

848. Hashim Bin Mohammed Noor (1986). Wild fruit tree species: A lesser known and
under-utilized forest resource. Prosid. Simp. Buah-buahanan Keb., 154-169, Serdang,

849. Heinz, H.J. and Maguire, B, {1974). The Erhm—.ﬁamny of the Tko Bushmen. Their
Botanical mefedge and Plant Lore. Dccasmnat Paper, 1, Botswana Society, Government
Printer, Gaborone, Botswana.

850. Hili, 1. (1944), Wild Foods of Bnmm Third Editien, Adam and Charles Elat:k
London,

851. Hilmi, H.A. {1286). World Compendium of Forestry and Forest Products Research
Institutions.

852. House, A.P.N. (1983). The use of palms by man on Siberut Isiand, Indenesia.
Principes, 27(1), 12-17.

853. Hoyos F.J. (1989). Frutales en Venezuela (Nativos y Exoricos). Sociedad de Ciencias
‘Naturales La Salle, Monegrafia 36, Camcas, Venezuela.

854. Huber, O. (1990). Estado actual de los conocimientos sobre la flora y vegetacion de
la region Guayana, Venczuela. In: F. Weibezahn; H. Alvarez and W. Lewis, Jr. (eds.), El
Rio Orinoco Como Fcosisiema, pp. 407-430, Electrificacion del Caroni, C.A., Fondo
Editorial Acta Cientifica Venezolana, C.A., Untv. Simon Bolivar, Caracas, Venezuala,

855, Hyndman, I.C, (1984). Ethnobotany of Wopkaimin Pandanus: Significant Papua New
Guinea plant resource. Economic Botany, 38(3), 287-303. .

856. Ibadan University (19836). Proceedings: Inter-Country Seminar on Promotion of
Traditional Food Crops in West Africa, fazer-Country Seminar on Promotion of Traditional
Food Crops in West Africa, 15-17 December 1986, Department of Human Nutrition, Ihadan
Universily, Nigeria.,

857. lustituto Boliviano de Tecnologia Agropecuvaria {1991). Vi Congreso Internacional
Sobre Cultives Andinos, Resumens (Summaries of the VII International Congress on Andean
Crops). 4-8 February 1991, CIID, ORSTOM, Ministerioc de Asuntos Campesinos v
Agropecuarios, [nstituto Beliviano de Tecnologia Agropecuaria, La Paz, Bolivia.

This report presents the suinmaries of the papers presented at the VIith International Congress on
Andean Crops. The crops disenssed include: Quinua {Chenopodivm guingal, Canibma {Chenopodium
pallidieaulsy, Amarsnthus candats, Lupinus mutabilis, roots and tubers.

838. Irvine, F.R. (1936). The edible cultivated and semi-cultivated leaves of West Africa.
Qualitas Plantarum et Materige Vegetablis, 2, 35-42.

859. Irvine, F.R. (1961). Woody Planis of Ghana with Reference to Their Uses. London
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Crown Agents, London.

860. Jacalne, IV, (1973-74). Edible fruit-bearing trees and other plants of the Philippines.
Forestry Digest, 2(1), 39-72 and 31}, 65-63.

86%. Jackson, LK. and Boulanger, F. (1978). The Forest of the Mae Sa Valley Northern
Thaitand as a Source of Food. Paper presented at the Elghth World Forestry Congress,
Jakarta, Indonesia.

862. Jacobs, M. (1984). The study of non-timber pmducts The Environmentalist, 4,
stipplerment Ne. 7,

863, Iohns, T. and Kokwaro, J.(. {1991). Food plants of the Luo Siaya District, Kenya.
Economic Botany, 45(1), 103-113,

This ethnobatanical survey of the Kenyan Lug identifizs 32 coltivated species and 69 wild species. The
collection of wild foods is most impartant in areas prone Lo drought.

864. Kabuye, C.H.8. (1986). Edible roots from wild planis in arid and semi-arid Kenya.
Journal of Arid Environments, 11(1), 65-73.

865. Kessler, I.J. (1987). Comman Plunt Species of the Dhamar Montane Plains: Notes on
Colloquial Names, Distribuiton and Local Use (Yemen Aralr Republic). RLIP Communication
No. 12, Ministry of Agniculture and Fisheries, Agricultural Research Authority, Yemen Arab
Republic and DHV Consulting Engineers, Amersfoort, Netherlands, -

866. Kornev, Y. (1985). The food resources of the Carpathian forest. Exonomika Sovetskoi
Ukrainy, 6, 59-64, '

The Carpathian forest produces a considerable amwunt of foods as well as timber. These include torest
prodacts such as: wild froits, medicinal plants, honey and fish, The extent, development. and
organization of this utilization of woodlands to produce food is described. There Is alresdy s
considerable unmet demand for the foods being produced.

867. Kujala, M. {1988). Ten years of inguiries on the berry and mushroom yields in
Finland, 1977-1986. Acta Botanica Fennica, 136, 11-13.

Annual incomes of collectors of wild bernies and mushrocms were M35-93 million. The raost important
commercial berries were lingonberry (Yaccinium vitis-idasa) and bilberry (V. myrtillog}, The most
important mushrooms were milkeaps (Lactarius spp.).

868. Lasschuit, I.A. and van Eerd F.A.C.M. (1983). Minor Forest Products and Non-
Timber Products of the Forest. University of Wageningen, Netherlands,

869, Lepofsky, D, Turner, N.J. and Kuhnlein, H.V. {1985}. Determining the availability
of traditional wild pl:ml; foods: an example of Nuxalk foods, Bella Cﬂnla British Columbia.
Ecology of Food and Nutrition, 16, 223-241.

Forty-bwo plant foeds known (o have been weed in the past by native peeple of the Nuxalk Nation,
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Bella Coola, British Columbia, Canada, were studied. Assessments of accessihility, abundance and
frequency of fond spacies were made. In addition, harvesting efficiency of 24 species was determined.
Twenty specics were selected as being the most readily available food resources, and therefors good
eandidates for nuiritional research and promotion. Thess included the trees Populus tichocarpa, Pyros
fisca, Tsuga heterophylla; the shrubs Amelanchier alnifolia, Ledum groenlandicum, Ribes divaricatum,
Rosa nuikana, Rubus idasus, Bubus parviflorus, Rubos spectabilis, Sambusis racemosa, Yaccinfeim
ovalifolinm, Vaccinium parvitolium, Vibumum edule; and the herbs Comus canadensis, Epilobium
aouustifolivm, Hemcleum langm, Majanthenmy dilatatnm, Potentilla pacifica and Trifolium
wormskioldii. It was concludad fhat the varely @nd guantity of plant food resources of the Nuxalk ane
substanbial.

870. Levi-Strauss, €. (1950}, The use of wild plants in tropical South America. In: J.
Steward, (ed). Handbook of Sowuth American Indians, pp. 465-486, Vol. VI, Bureau of
American Ethnology, Bulletin 143, Washington, DC. '

871. Lewington, A. (1990). Planis for People. Royal Botanic Gardens, Kew and World
Wide Fund for Nalure, Natural History Museum Publicatiens, London,

872. Lewis, G.P, {1987). Legumes of Bahic. Royal Botanic Gardens Kew, Surrey, UK,

Information is piven on 741 species in 132 genera of lepumes in the state of Buhia in Brazil. Althengh
this is a botanical ipventory contsining many details on individual species, it is noted that many of thess
legrumes are uscd by the rural poor.

873. Lewis, G.P. and Owen, P.E. {1989}, Legumes of the Itha de Maraca. Royal Botanic
Gardens Kew, Surrcy, UK.

This monagraph provides descriptions of the legpumes found on the uninhabited Hha de Maraca, oo
of the world's largest Avedne islands located within the Urariquera River in Brazil.

874. Lum-Kong, A. (I989). The potential of Pomacea urceus as a cullure species in
Trintdad. Tn: Slugs and Snails in World Agriculture. Morograph British Crop Proteciion
Council, 41, 33-39. '

Investigations on the reprocuctive biology, life cycle and growth were undettaken on the ampollariid
snail Pomuces preeus to assess ks potential for culture ax a food source. Tho snails are esten in
Trinidad, and are reported o be eaten 11 Guyana. In Trinidad, preseot demand 15 met by collecting
smails from the wild, Qualities which make the snall attzactive as & culture species include its large size,
tapid growth rates, herbiverous and amphibious habits, together with its ability to aestivate,

875. Madulid, D.A. (1979). Rare and Vanishing Fruit Trees and Shrubs in The Philippines,
IUCN, Gland.

Throughout the Philippines, there are about 200 species of fruit trees and shrubs, OF these 40-50%
are currently minor fruits, yet have potential for greater use, Those species which are in danger of
extinetion in the Philippines sre surveyed in this paper. Local names, peopraphical distribution, uwses
and conservation status based on TUCH categoriss are given. OF the species listed, one is endangerad,
13 arz volnerable as their disappearance is increasing and 1) are rare with 8 smali population. The
author strongly urges that immediate action be laken to conserve these species.

§76. Mgahanta, P.K, and Gogor, P, {1988). Ethnobotanical studies in Assam: survey of
unusual vegetables. Advances in Plant Sciences, I, Supplement, 328-334.
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Seventy-two species of plant used as vegetables by the cural population in the district of Sonitpur are
reported. A key is provided to indicate which parts of the plant are edible (rhizomes, corms, tender-
shoots or leaves, leaves, petioles, calyxes, flowers, fruils, inflorescences or whole plants).

877. Malleson, R. (1987). Food Survey of Mundemba Town and Neian Estate. Paper
Number 1 of the Korup Mational Park, Socio-Economic  Survey, World Wildlife Fund,
Godalming, UK.

878. Martin, F., Campbell, C. and Ruberte, R. (1987). Perennial Edible Fruits of the
Tropics. Agriculture Handbook No. 642, Agricultural Research Service, United States
Department of Agriculture, Beltsville, MD. -

This is a concise reference text on edible fruts of the tropics, Within the text, the fruits are divided
into lhees categories: major, minor and citrus.  Major fruits are (those which sre well-known, are
grown in many areas and can he marketed. Minor fruits, then, are those less well-known and found
in oaly certain regions. The major frits are arranged alphabetically according to family. Descriptions
are piven as well as information on their eriging, distributions, cultivation, and vses. Minor fmits are
listed with patts used and distribution. In total, these minor fruir chapters contain 2,800 speciss. The
book concludes with a discussion of ( hose species which have potential for greater use.

879. McGlothlen, M.E., Goldsmith, P. and Fox, C. (1986). Undomesticated animals and
plants. In: A. Hanson and D.E, McMillan (eds.) Food in Sub-Scharan Africa. pp. 222-238.
Lynne Rienner Publications, Inc., Boulder USA.

The importance of undomesticated animals and plants as food sources in Africa is discussed,
highlighting the need for additional research, and the integration of the findings into national food
planning aad devetopoten, It is noted that foc mast rural Africans, endomesticared aoimals and plants
provide fondstuffs, energy, monetary income, and useful materials that complement cultivated crops
and livestock.

880. McKell, C.M., Blaisdell, J. R. and Goodin, I.R, (eds.) {1971). Wildland Shrubs: Their
Biology and Utilization. An International Symposium, Utah State University. Logan Utah.
Intermountain Forest Range and Experiment Station. Forest Service, USDA, Ogden, Utzh.

This book is a collection of papers from an inlemational symposium on wildland shrubs. The potential
of shrubs to increase the productivity of and and semi-arid areas is emphasized as they are able to
survive under these harsh conditions:  The chapters cover arid and semi-arid repions throughoat the
warld., Throughout the book, plant species and their uses are identificd. Those uses fnclade food, fuel,
fodder and meddicines. Thers is a section on the aulntive quality of shrubs, mainly with respect to
hetbivores. The potentials of these shrubs is discussed aloog with biclogical and social constraints,

881, Medel, S, (1986), Species and cultivars of fruit crops for southern Chile. Agro-Sur,
14, 57-65.-

Fruit crop cultivars from the temperate region of southern Chile are listed for a range of species.
Several spedies of possible commercial interest which exist wild or nataralized in Chale are mentioned.

882, Montolin, M. {1988}, Non-Timber Forest Products in Cote d’Ivoire: Findings and
. Policy Implicarions, World Bank, Washington, D C.

883, Morton, J.F, (1987). Fruity of Warm Climates. 1.F. Morion, Miami, Florida.
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884. Moss, H. (1988). Under-Exploited Food Planis in Botswana, FAO, Rome.

Tweanty-four food spocies of Botswane were selected for possible increassd cultivation based upon
several criteria such as their notritional and cullural values, drought tolermnce, seasonality and growth
rates. These species are either wild or are not commonly cultivated within Botswana. The knowledge
to date regarding the availability, yiclds, use, nutrient composition, cultivation and marketing of Lhese
species iz reviewed.

885. Myers, N. (1983}, A Wealth of Wild Species. Westview Press, Boulder, Colorado.

886. Nabhan, G. (1983). Gathering the Desent. Unwermty of Arizona Press, Tucson,
Arizona.

887, Nabhan, G.P. and Felger, R.S, (1985). Wild desert relalives of crops: their direct uses
as foods. In: G.E. Wickens (ed.) Planty for Arid Lands. Royal Botanic Gardens, Kew, UK.

Brief notes are given on the potential value of several species from seind-aricl subiropical scrub of W.
Mexico, Ceiba species prmfuce lurge twberous roots that may be of valus as a perennial crop.
Coppicing might maintain plants ag shoubs and allow annual harvesting of young tubers, The seads are
wiible and the floss has occasionally been harvested from fruit of €. acuminata,

888. National Academy of Sciences (1975). Underexpipited Tropical Planis with Promising
Economic Velue, National Academy of Sciences, Washington, DC.

Thirty-six tropical plants which have often been neplected but which have the potential to improve
livelikoods in the tropics are deseribed. Both wild and domesticated species of cereals, roots, tubers,
vegetables, fruits, silseeds and forage are included with their requirements Tor growth., Further research
nesds are discussed a5 well as reasons for their neglect.

889. National Research Council (1989). Lost Crops of the Incas. National Academy Press,
Washington DC.

*

This hook draws together information on species of roots, grains, legumes, -Ve'getah]e.s, fruitz and nuts
still grovem by rural peopls of the Andes. These crops were amonyg those with which the Ince Empire
was able to feed 13 million, people as well as stodng an additional 3-7 year supply. They have been
neglected yet they have tremuendous potential for wider cultivation, as they can grow on marginal lands
and are very nulritious. An example is the lucwma fruit which is high in starch, iron and vitamins.
The tree froits yearround and its deep toots enable it to withstand droughis. For each species
information is given about ifs arigin, wuses, nutrition, and cualtivation. Also iis prospects as a food
thronghout the Andean region is discussed, Research needs and limitations of production are identified.
The appendices contain references; lists of centres of Andean crop research and research contacts.

890. Nonveiller, G. (1984). Catalogue of the Insecis of Agriculiyral Importance of
Cameroon. Memoires de D'Inslitut Pour la Protection des Plantes, 15, Institut Pour la
Protection des Plantes, Belgrade.

891. Okafor, J.C. (1977). Development of forest tree chps for food supplies in Nigeria,
Forest Ecology and Management, I, 235-247.

892, Okafor, J.C. (1980), Edible indigenous woody plants in the rural economy af the
Nigerian forest zone, Forest Ecology and Management, 3, 45-35.

221



893. Olkafor, J.C. (1983)., Horticulturally promising indigencus wild plant species of the
Nigerian forest zone. Acta Horticulturae, 123, 165-178.

894, Okafor, J.C. (1989). Agroforestry Aspects. World Wide Fund for Na-ture, Surrey, UK.

Yillages near the Oban National Park in Nigena were studied to give an account of teaditionsl farming
and agroforestry systems; to identify tree spucies of local importance and economic potential; and to
make recommendations on the development of agroforestry systems in the arca. Bush fallowing
plantations and some livestock keaping ware practised in the area. The local people collected over 150
species of wild food plants from the forested areas, Within their fields, they also planted and protected
fruit trees such as pear (Dacryodes edulis), oranges, coconut and bush mungo. Irvingta gabomensis
var, gabonensis and Ievingia gabonensis var. excelsa are two vadotics of bush mango which are mainly
Rarvested from the wild, but are also retained in fields. A variety of medicinal species, parts used and
ailments treated are also listed.  The production and potential for bush mango and chewing sticks
{Garcinia mannii and Massulariz acuminatay alony with revenucs camed are discussed. In addition to
the forests, wseful species are collected from the following: home gardens; fields close to the
homestead; on-furm; boundary areas; yam barns; and livestock enclosures. The constraints that the
poor villagers face 1o agricultural development includs a shortage of cash, shortening of fallow periods,
poor roads and inefficient transport. Eighl agroforestry interventions along with the species io be
fncoporsted are neeomtmended by adkdeess specific canstraiots, '

895. Okafor, J.C. (1991/2}. Tmproving edible species of forest products. Unasyiva, 42
(165), 17-23.

In addition te providing a general overview of the uses of forest produocts, this article pives specifie
informution on the succeess to date of the propagation of wild speeies in Africa. Twenty-six species
have been vegetatively propagated through bod grafting, and 21 from adult stem cuttings. Propagation
“from ssed and growth in ourseries have begun for the witd mango (lrvingis gabonensis), and the
african pear (Dacryvodes edulis), These same technigues are useful in the svaluation of gerroplasm
stock. When collecting germplasm, the anthor reconunends that samples of individoal species be
collected from different ecological zones; for example from forests and farms to investipate the effects
of sclection. He also suggests that intraspecific vadation be studied in mote detail to Lmprove
production of usetul species. For example, thers are twa varieties of the bush mango: one which fruits
in the dry seasom , the other in the rainy season. Research on both could lengthen the period of time
which they are available. Both in sitn and ex situ conservation, along with collaboration with ressarch
institutions om under-utilized crops are important for the improvement of forest products for home
comsumption snd sale.

896. Okigbo, B.N. (1973). Neglected plants of horticultural and nutritional importance in
traditional farming systems of tropical Africa. Actae Horticultirae, 53, 131-150.

897. Okigbo, B.N. {1983). Fruits and vegetable production and extension services in Africa.
Acta Horticulturae, 123, 23-27.

898. Okigbo, B.N. ([986). Broadening Lhe food basé in Africa: the potential of tradilional
food plants. Food and Nutrition, 12(1), 4-17,

899, Okiy, G. (1960). Indigencus Nigerian food plants, Journal of the West African Science
Association, 0, 117-121.

900. Okoli, B.E. (I984). Wild and cultivated cucurbits in Nigeria. Economic Botany, 38(3),
350-357. '
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901. Olsson, G. (1991/2). The socip-economic importance of non-timber forest products in
the South Pacific: Focus on Vanuatu. Unasvlive, 42 (163), 24-30.

The islands of Vanuato are still extensively covered wilh natural vegefation. Forest products are
utilised for a varety of porposes such as fowmds, medicines, handicrafts and fuclwoods, This use,
howenver, has been declining due to habitat loss caused by logging and reliance upon purchased foods.
Not all products can be replaced by purchased goods and the poor, old and women are still heavily
dependent wpon the collection of non-timber forest products, It is recommended that forestry
development projects include these products and that mors ressarch on their roles in people’s
livelthoods be performed. '

902, Ong, H.C. (1988). Useful plants of Temuan community. Wallaceana, 33, 7-10.

903. Padoch, C. (1988). Aguaje (Mauritia flexuosa) in the economy of Iquilos, Peru.
Advances in Economic Botany, 6, 214-224.

The trads networks revolving around the collection, processing and sale of agusje (Mauritia flexuosa)
products are explained. The fruits of this palm are predaminantly collected from the wild; howsver,
some palms are grown near homes, Its raw fruits are mainly marketed, but also its dried potioles are
nuide inlo sereens as room dividers. Beetle larvae of Rhyonchophonw pafmarom are also collected from
fallen logs and fetch a high price. The fruits are sold either rw, mashed, or prepared into drinks,
frozen treats or ice cream, The fruit of the aguaje is very popular in Iquitos. About |5 metclc tons
of frutes are brought inte Iquites for s popubadion of 230,008 every duy, Mty demand 5 5o grcat that
when it is out of season, its price can nse as awch as [00%, Although rural colleciors sarn an ircome
from the sale of raw fruits to wholesalers, this articls concentrates upon the benefits to the urban
community of Iquitos. The trade of apuaje fruits employs abayt 500 people matnly women and the
poor. In fact, the trade is dominated by women, a5 five out of § wholesalers are women a5 is every
retail vendor, The case of aguaje is vnigue: it is a fruit which is marketed locally with very fow
sXpos, yei, is a substantial source of incoms for a large omnber of people. It also illustrates the
importance of a forest fruit to arbun communities. Yet, as with any product marleted, there is always
a danger of over-harvesting which is occurring to a degm in the areas around Iquitos as the number
of fruit-bearing trees is declining.

904. Paroda, R.S. and Mal, B. {1983, New plant sources for food and industry in India.
In: G.E. Wickens, N. Haq, and P. Day (eds. ), New Crops, pp. 135-149, Chapman Hall,
London.

905. Passerini, E. (1986). Food for cvcrynne’* Yes, from trees. Agriculnere and Human
Vialues, 3(3), 15-20.

906. Pearce, X.G., Luna Amen, V., and Jok, S. (1857). An cthnobotanical study of an Iban
community of the Pantu Sub- dxstnct Sri Aman, Division 2, Sarawak. Sarawak Museum
Journal, 37(58), 193-270.

907, Pegler, D.N. and Pearce, G.D. {1981), The edible mushrooms of Zambia. Kew
Bulletin, 35, 475-4971.

908. Peters, C.R. (1987). Ricinodendron rautanenii (Euphorblaceae): Zambezian wild foed
plant for all seasons, Economic Botany, 41 (4), 494-502.

This paper presents a review of the literature and of botanical specimens of Ricinodendron hendelutii
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and K. rautanenii commonly known as mongonpo or manketti. It iz found in the Kalahari and its fruic
had been used o a staple sroong the |Kuoy bushmen. The flesh is rich in carbohydrates, potassium
and thismine while the kernel is rich in fat and vegetable protein.

909. Phenglai, C. and Khamasi, S. (1983). Some non-timber species of Thailand. Thai
Forerarr}? Bulletin, 15, 108-148.

910. Poulsen, G. (1982). The non-wood products of African forests. Unasylva, 34(137),
15-21. '

This article notes that wood forest products, as well as others which can be traded on international
mearkets, have received the bulk of attention from development planners. Tt aims o mise awareness
of the many other products from forests which are helther wood nor extensively marketed, yet are
sigoificant o the well-being of mral penple. For exampls, caterpillars are likened to vitamin tahlets
because of their high vitamin B12 content. General deseriptions are given of fodder, fibre, food, drug
and chemical products. Jf ove is interested in trade figures, then shea butfer produced from
Butyrospermom parkii tree and utilized as a cooking oil reduces the need to import 3 substitute. The
question is raised of how iz the livelihood vilue of these noa-wood products to be assessed. 1t is
snggested that forest management concentrating upon wood and industrial uses be dimended to take into
account those products which contribute to the well-being of rural communities.

o111, Powell, LM, {1876}, Ethnobotany. in: K. Paijmans (edj New Guinea Vegeranion, pp.
106-213, Elsevier, Amsterdam.

912. Prance, G.T. (1972). An ethnobotanical comparison of four tribes of Amazonian
Indians. Acte Amazonica, 2(2), 7-27.

913. Prance, G.T. and Kallunki, J.A. (1983). Ethnoborany in the Neotropics. In;
Proceedings of the Ethnobotany in the Neotropics Sympasium, Society for Economic Botany,
13-14 June 1983, Oxford Ohio, USA, Volume 1, Advances in Economic Botany, New York
Botanical Gardens, New York.

914, Redhead, J. (1984).' Broadening the Foodbase with Traditional Foods. Report of a
Mission te Ethiopia, Kenya, United Republic of Tanzania, Zimbabwe and Zambiz, Nutrition
Consultants Reports Series no, 74, FAQ, Rome.

This is a report on the ontcome of 8 consultancy contracted to identity individuals and institutions in
Ethiopia, Kenya, Tanmmia, Zamnbia and Zimbabwe who woyld carry out national case studies on the
uss of under-exploited food plants. Criterta for the selection of specific plants according to nuritional
value are given, Those selected cereals, starches, legumes, oilseeds, auts, green leafy vegetables and
fruits are listed.

915. Redhead, J. (1985). Decline and revival of traditional food plants in East Africa. Food
and Nutrition, 11¢2), 1722,

916. Rﬂsengarten F.Ir (1984) The Book of Edible Nurs. Walker and Company, New
York.

917. ‘Royal Botanic Gardens Kew and Threatened Plants Unit World Conservation
Monitering Centre (1990). World Plant Conservation Bibliography. IUCN, UNEP, WWF,
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Royal Botanic Gardens Kew, Surrey, UK.

This bibliography lists over 10,000 references both specific and generl to plant conservation covering
such topics as threatened plants, plant genetic resources, habitat loss, protected areas, forestiy and legal
aspects of conservation. References are arranged under the categories of genersl, regionsl and couniry
with indices on plant families and species and cross-references.

918. Sas-Biswas, Ahmed, A. and Biswas, 5. (1987). Ethnobotanical studies on some plaits
of Burnihat Valley, Assam/Meghalaya. fndian Forester, 113, 634-639.

The hotanical names, local names, morphology, uses and distribution of 26 species of medicinal and
food plants used by the local in habitants of the Burnihat valley {(mostly Mikirs, Kacharis, Garos and
Ehasis) are miven. . :

919. Saw, L.G., LaFrankie, J.V., Kochummen, K.M. and Yap, S.K. (1991). Fruit trees
in a Malaysian Rain Forest. Economic Botany, 45 (1), 120-136.

A survey of frult trees with diameters preater than 1 cm was conducted over 50 ans-hectars plots in
primary rainforest in order to ascertain the diversity and abundance of edible wild fruit trees. Seventy-
six of 820 species were found 1o yiald edible fruits. The median nomber of fruit tree species was 3
per hectare. Although only one species, Parkia speciosa was regularly collected and sold {approximate
value USE20/Malyr), the anthors see the greatest values in the forest as a Fenelic eeourees.

920. Saxena, 5.K. {1981}. Economic plants of IIndian arid zone, Man and Environment, 5,
32-41,

921. Schultes, R.E. (1979). The Amazonia as a source of new economic plants. Ecoxomic
Botany, 33(3), 259-2606. :

922, Science Education Center (1980). Planty of the Philippines. Science Education Center,
UP Diliman, Q.C., Philippines.

923. Sen, D.N. and Bansal, R.P, (1979), Food plant resources of the Indian Desert. In: J.R.
Gocdin and D.X, Nerthington {eds.}, Arid Land Plant Resources, pp. 357-370, International
Center for Arid and Semi-arid Land Studies, Lubbock, Texas. '

924. Strudwick, J. and Sobel, G. (1988). Uses of Euterpe cleracea Mari. in the Amazon
estuary, Brazil. Advances in Economic Botany , 6, 225-253.

923. Szolnoki, T.W. (1985). Food and Fruit Trees of the Gambla. Stiftung Walderhaltmg
in Afrika und Bundesforschungsanstalt fur Forst und Holzwirtschaft, Hamburg, Germany,

926. Tapia, M.E., Moron, C., and Bacigalupo, A, (1990), Cultivos Andinos Subexplotados
¥ Su Aporie a lg Alimentacion (Underexploited Andean Crops and Their Coniributions o
Food). Organizacion de las Naciones Unidas para la Agriculiura ¥ la Alimentacion (FAQ},
(Micina Regional para America Latina y el Caribe, Santiage, Chile.

This book begins with a history of agricelture in the Andes, followed by a chapter on current
cultivation systems and ecological issues. Botanical descriptions, physical requirements, uses, the
nuiritional valus, amounts consumed of Chenopodium quinca, Chenopodium pallidicaule Aellen,
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Amaranthus candaius, Lupinus mutabilis and mber and root crops ars given. Their potentials for
greater uss in agriculture and Lhe pricing policies, technical assistance and research are alse explored.

927. Tarimo, H.M, and Huxley, P.A. (1979). A preliminary note on the growih of
Amaranthus spp at Morogoro, Tanzania, East African Agriculture and Forestry Journal,

44(3), 183-186.

928, Thomas, D.W., Thomas, .M., Bromley, W.A. and Mbenlum, F.T, {1989}, Korup
Ethnobotany Survey. Final Report to The World Wide Fund for Nature, World Wide Fund
for Nature, Surrey, UK.

Twelve villages in and around the Komp Natiomal Park, Camerotn were surveyed for their use of wild
and cultivated plants, An inventory of medicinal species is contained in a 35 page appendix. Lists of
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710, 712, 718, 722, 723, 733, 734, 739,
742, 743, 744, 730, 754, 756, 760, 768,
770, 840, 841, 844, 875, 895, 917, 919,
928, 938

COMMON PROPERTY RESOURCES

36, 128, 137, 152, 170, 171, 249, 349,

350, 173, 398, 466, 509, 569, 570,
S72, 573, 574, 575, 576, 578, 580,
582, 583, 584, 585, 587, 588, 589, 590,
591, 592, 593, 594, 598, 599, 600, 601,
602, 603, 604, 605, 606, 607, 625, 628,
637, 651, 669, 689, 719, 894
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COPPICE

222

CPR CONTRIBUTION
TO LIVELIHOOD

590, 593

CRACIDAE

243

CROCODILES

298, 339, 351, 647

CROF DIVERSITY

42, 601

DAWAIDAWA

385

DEFORESTATION

07, 36, 88, 50, 170, 172, 185, 399, 413,
466, 509, 540, 552, 615, 690, 729, 825,
901

DESERTS

359, 364, 887,

441, 480, 793, 843, 886,
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DIETARY SUPPLEMENTS

07, 48, 50, 98, 111, 140, 172, 395, 399,
413, 490, 493, 541, 628, 629, 650, 651,
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10, 172, 256, 383, 393, 398, 407, 424,
428, 432, 436, 437, 444, 390, 583, 669,
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ECOLOGICAL MANAGEMENT
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227, 228, 233, 237, 738, 240, 245, 262,
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524, 541, 586, 623, 631, 638, 680, 690,
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ECOLOGICAL CHANGE
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307, 320, 352, 382, 390, 305, 308, 407,
423, 430, 466, 469, 509, 520, 535, 552,
587, 588, 589, 550, 592, 593, 605, 637,
651, 666, 669, 703, 729, 825, 831, 834,
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773, 775, 776, 778, 780, 781, 782, 784,
786, 787, 788, 791, 793, 796, 798, 806,
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324, 333, 336, 344, 352, 358, 361, 380,
392, 395, 396, 399, 407, 519, 587, 592,
596, 605, 617, 631-702b, 708, 733, 742,
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ELEPHANTS

296, 336, 372

ENRICHMENT PLANTING
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EROSION AND WILD FOODS
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14, 49, 71, 86, 160, 208, 219, 223, 267,
272, 276, 363, 382, 401, 412, 431, 435,
476, 557, 597, 628, 665, 689, 691, 701,
706, 707, 708, 711, 741, 760, 770, 772,
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03, 39, 48, 53, 118, 131, 177, 186, 191,
192, 193, 203, 208, 211, 214, 218, 219,
221, 238, 240, 245, 395, 398, 399, 605,
651, 685, 687, 804, 928, 932

FAMINE FOODS
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FAMINE EARLY WARNING

384, 392, 393, 420, 451

FARMER EXPERIMENTATION
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FISH AS FOOD
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399, 429, 430, 462, 474, 481, 487, 504,
518, 747, 840, 866



FLOWERS AS FOOD
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FLYING FOXES
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FODDER
14, 39, 58, 73, 160, 264, 270, 395, 399,

597, 605, 629, 637, 698, 708, 764, 770,
774, 796, 814, 825, 888, 894, 910, 938

FONIO (PANICUM LAETUM)

253, 264, 269

FOOD SECURITY
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842, 848, 853, 860, 866, 867, 831, 883,
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919, 925, 928, 932, 933, 934, 935, 942

FRAGILE LANDS
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FRUIT TREES - WILD
36, 41, 100, 115, 193, 198, 382, 529, 663,
763, 766, 784, 895, 934, 635 '
FUELWOOD

24, 63, 466, 605, 629, 637, 675, 683, 687,

770, 793, 814, 825, 880, 901, 938, 932

FUNGI AS FOOD
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GAME AS FOOD
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313, 316, 320, 321, 324, 325, 329,
340, 341, 342, 344, 345, 352, 356,
365, 367, 395, 398, 399, 413, 460,
466, 474, 431, 485, 487, 490, 504,
518, 519, 527, 534, §52, 612, 647,
659, 674, 696, 744, 747, 840, 879
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GAME RANCHING
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GENDER DIFFERENTIATED USE
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GENETIC CONSERVATION
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741, 743, 744, 746, T48, 747, 749, 750,
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GUMS AND RESINS
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HOME GARDENS (AND
KITCHEN GARDENS)
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399, 504, 526, 613, 628, 629, 651, 749,
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HISTORICAL PERSPECTIVE

259, 260, 264, 271, 398, 406, 584, 590,

6606, 669, 744, 763, B13, 8§73

IIONEY

74, 430, 466, 617

HOUSEHOLD STUDIES

487, 533

HUNTER GATHERERS
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201, 212, 213, 216, 236, 261, 270, 382,
190, 415, 430, 447, 504, 533, 542, 612,
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HUNTING
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232, 236, 293, 294, 327, 343, 362, 415,
601, 656, 666



INCOME FROM WILD PRODUCTS LOCAL MANAGEMENT OF WILD
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MAMMALS AS FOOD
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- 316, 341343, 344, 256 |
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MANGROVES
LAND CONVERSION
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83, 214, 393, 603, 729

| MANORIAL. ESTATES
LAND DEGRADATION |
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MIGRANTS AND MIGRATION

7, 42, 43, 59, 125a, 204, 207, 324b, 386a,
456, 501, 554, 6222, 738

MIZED AGRICULTURE

07, 47, 63, 90, 104, 111, 112, 137, 256,
391, 413, 484, 540, 541, 650, 684, 380,
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MONGONGO NUT (RICINODENDRON]}

20, 93, 415, 566, 908
MUSHROOMS (SEE FUNGY)

NATIONAL PARKS AND RESERYES

48, 274, 278, 324b, 338, 369, 653, 658,
639, 928

NON-TIMBER FOREST PRODUCTS

14, 55, 71, 127, 137, 156, 160, 196, 206,
307, 396, 412, 440, 453, 489, 500, 538,
587, 596, 612, 617, 644, 645, 651, 652,
675, 677,.681, 704, 722, 737, 743, 750,
770-942

NUTRITIONAL YALUE TO HUMANS

25, 36, 40, 43, 47, 49, 54, 56, 59, 67, 70,
90, 91B, 96, 121, 125, 135, 140, 146, 152,
158, 159, 170, 175, 179, 215, 216, 246,
250, 251, 252, 253, 255, 256, 264, 265,
283, 287, 288, 291, 294, 299, 306, 313,
320, 345, 353, 356, 380, 381, 382, 390,
391, 393, 395, 397, 398, 399, 400, 403,
404, 406, 410, 412, 413, 415, 419, 420,
421, 423, 425, 429, 432, 436, 450, 453-
563, 608, 611, 613, 615, 616, 618, 619,

624, 628, 629, 637, 651, 666, 673, 677,
698, 706, 708, 732, 747, 749, Tod, TIT,
785, 792, 814, 818, 819, 822, 824, 827,
837, 842, 46, B0, 884, 888, 889, 894,
896, 908, 914, 926, 938

NUTS

174, 402, 415, 671, 687, 747, 749, 750,

766, 792, 840, 889, 014, 916

OILS

457, 467, 468, 546, 549, 665, 680, 695,

727, 743, 7533, 193

ORIGINS OF AGRICULTURE

- 78, 202

PALMS

09, 17, 54, 85, 99, 140, 162, 193, 214,
232, 454, 457, 474, 480, 483, 504, 518,
525, 548, 560, 636, 649, 650, 656, 665,
630, 687, 755, 779, 801, 834, 852

PASTORALISTS

07, 58,90, 92,93, 94, 246, 247, 248, 249,

233

250, 252, 255, 256, 257, 261, 266, 268,
269, 270, 274, 275, 278, 338, 378, 382,
390, 391, 393, 484, 498, 523, 572, 59%a,
593, 605, 831, 866, 894

PEST AND DISEASE RESSISTANCE

726, 730, 731, 757, 761, 765



PESTS AS FOOD
26, 45, 51, 56, 100, 106, 145, 148, 149,
155, 159, 286, 292, 316, 317, 356, 382,
708, 726, 730, 743, 747, 757, 765, 792,
390

PESTICIDES FROM WILD PLANTS

145, 686

PIGS

57, 63, 233, 462, 601

POACHERS

296, 322, 336

POPULATION DENSITY

36, 48, 118, 172, 398, 540, 593, 589, 605

POTENTIAL ROLES OF WILD FOODS
71, 86, 314, 465, 598, 620, 640, 704, 743,
744, 745, 748, 777, 779, 792, 806, 824,
826, 830, 844, 848, 874, 875, 878, 880,

881, 884, 887, 880, 801, 893, 894, 895,
896, 910, 621, 526, 933, 938, 941

PRIVATIZATION OF LAND AND LOSS
OF WILD FOQODS

28, 29, 30, 128, 137

REFORESTATION

125b, 325, 596, 597, 675, 825

- 405, 406, 409, 410,

254

RICE-FISH FARMING

04, 46

RISK AND UNCERTAINTY

03, 42, 52, 102, 140, 190, 214, 270, 376,
380, 390, 195, 398, 309, 416, 419, 485,
687, 703

RODENTS AS FOOD

69, 9lb, 157, 282, 283, 286, 201, 292,
203, 295, 317, 326, 344, 345, 353, 356,
504, 519 |
RUBBER (HEVEA)

09, 34, 635, 697, 743,

SACRED GROVES

44, 171, 273, 572, 597, 605a, 663

SAL FORESTS

396, 675

SAVANNATI

08, 144, 172, 204, 222, 285, 369,
409, 484, 603

391,

SEASONAL DIMENSIONS

36, 45, 47, 48, 49, 54,
140, 152, 170, 172, 174,
214, 216, 252, 256, 352,
390, 391, 393, 394, 195,
413,
430, 431, 430,

67, 90, 98, 112,
175, 192, 212,
374, 378, 387,
399, 403, 404,
414, 415, 416,

417, 427, 464, 469, 484,



490, 495, 504, 518, 520, 533, 535, 540,
562, 564, 590, 597, 608, 609, 616, 620,
624, 628, 629, 649, 669, 684, 685, 637,
792, 884, 908

SEAWEED

429, 654

SEMI ARID

1249, 273, 297, 301, 309, 367, 473, 498,

572, 590, 592, 593, 603, 669, 766, 777,
792, 824, 831, 864, 580, 923

SHELLFISH

67, 507, 643a

SHIFTING AGRICULTURE (SEE

SWIDDEN)

SNACK FOODS

7. 49, 90, 140, 149, 416, 622a

SNATLS

49, 152, 288, 316, 330, 345, 874

SOCIAL AND WILD FOOD CHANGE
30, 72, 270, 423, 429, 452, 456, 479, 495,
501, 500, 520, 533, 542, 545, 554, 666,
636

SOIL AND WATER CONSERVATION

572

255

SPECIES LOSS

734, 754

SUCCESSION MANAGEMENT

13, 83, 132, 185, 220, 931, 930

SWIDDEN

03, 17, 18, 39, 42, 52, 53, 125, 131, 151,

176-245, 398, 399, 466, 485, 504, 540,
605, 651, 811, 894, 928

TABOQOS

14, 282

TAUNGYA

01, 168

TENURE

569-607

TEOSINTE (WILD MAIZE}

202, 767

TERMITES

97, 109, 148, 152

TOURISM

312, 324b, 332, 700a



TRADING WILD GRAIN

268

TURTLES

352

USER GROUPS

571, 598

VACCINTUM BERRIES

839, 867, 86O

VALUATION METHODS

638, 639, 662¢, 667, 688, 689, 692, 705

VEGETABLES

17, 47, 48, 56, 88, 90, 96, 102, 111, 112,
148, 152, ‘170, 172, 195, 299 395 398,
399, 413, 426, 430, 466, 470, 471, 474,
476, 487, 490, 492, 493, 510, 514, 516,
524, 526, 528, 533, 541, 552, 560, 566,
628, 683, 708, 729, 740, 749, 759, 766,
770, 776, 792, 827, 829, 836, 837, 840,
842, 876, 883, 889, 894, 897, 900, 901,
914, 928, 942

VILLAGE MANAGEMENT GROUPS

336, 347

VITAMINS

125b, 152, 250, 398, 399, 403, 470, 471,
472, 473, 493, 496, 512, 525, 526, 530,
536, 613

VULNERABILITY

382, 386b, 419, 432, 445, 583b

WASTELANDS

1250, 442

WEALTH CLASSES

07, 98, 116, 172, 200, 214, 344, 395, 398,
399, 432, 466, 493, 502, 509, 520, 526,
552, 577, 590, 593, 596, 599, 609, 617,
625, 626, 628, 629, 637, 650, 669, 675,

. 715, 747, 825, 872, 889, 901, 903

WEEDS AS FOOD

07, 22, 25, 70, 79, 86, 90, 98, 111, 112,
113, 135, 139, 143, 148, 149, 152, 153,
170, 172, 175, 188, 264, 413, 441, 507,
528, 541, 617, 684, T03b, 747, 770, 922,
928

WILDLIFE

97, 280-373, 634, 679, 696

YAMS - WILD

48, 177, 193, 401a, 438, 475, 504

YIELDS OF WILD FOODS

07, 16, 17, 18, 39, 63, 104, 110, 269, 294,
382, 415, 649, 665, 680, 708, 755, 774,
792, 874, 884, .



The Sustainable Agriculture Programme

The Sustainable Agriculiure Programme of [IED
promotes and supports the development of
socially and environmentally aware agriculture
through research, training, advocacy, networking
ang nformation disseminalion.

The Programme emphasises close collaboration
and consuitation with a wide range of institutions
in the South. Collaborative research projects are
aimed at identifying the constraints and potentials
of the livelihood strategies of the Third World poor
who are affected by ecological. economic and
social change. These Initiatives focus on indig-
enous knowledge and resource management;
participatory planning and development; and
agroecology and resource conserving agriculture.

The refinement and application of Participatory
Rural Appraisai methods is an area of special
emphasis. The Programme is a leader in the
raining of individuals from government and non-
Hovernment organisations in the application of
hese methods. :
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experiences and research through a range of
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The Sustainable Agriculture Programme

The Sustainable Agriculture Programme of IED
promotes and supports the development of
socialln and environmentally aware agriculture
through research, training, advocacy, netwarking
and information dissemination.

The Pregramme emphasises close collaboration
and consultation with a wide range of institutions
in the South. Collaborative research projects are
aimed at identifying the constraints and potentials
of the IiUEHhucdystrategies of the Third World poor
who are affected by ecological, economic and
social change. These initiatives focus on indig-
enous knowledge and resource management;
participatory planning and develtopment; and
agroecalogy and resource consarving agriculture.

The refingment and application of Participatory
Hural Appraisal methods is an area of special
emphasis. The Programme is a leader in the
training of individuals from government and non-
government grganisations in the application of
these methods.

The Programme supports the exchange of field
experiences and research through a range of
formai and informal publications, including RRA
Notes, aimed at practitioners of Rapid and
Participatory Rural Appraisal, and the Gatekeeper
Series, briefing papers aimed at policy makers.

It receives funding from the Swedish International
Development Authority, the Ford Foundation,
WWF, and other diverse sources.



